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ABSTRACT

This thesis presents the study, calculation, creation and testing of the Amateur
Radio Antenna For Satellite Communication, We analyzed the radiation characteristics, radiation
pattern, beamwidth, polarization, loss and efficiency of the antenna. The antenna was designed
to operate in VHF 144.00-146.00 MHz and UHF 435.80-435.90 MHz. The benefit of this antenna
type is to provide high gain and high efficiency as well as the well-matching between the
antenna and the transmission line. The antenna was constructed and tested to receive the
signal from satellite. The results of antenna experiment Can Communicate to the AO-51 satellite

by using UHF as receiver and VHF as transmitter.
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Z= Tavin (2.18)
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v, (2.20)

L7 AI L [ L
= TueRVEMIasaUNAULTGU

L ¥
[V H7 [ 3
V. = URaudyaunay, Thed

[ (4

V. = Lm@u@mnisﬂu}mm

' £ ¢ a [y (Y v \llt |
MINAULDIEUANVDINAULTIAUTENDUNFL AN

Wasdudussduasyioundu = r x 100 (%) (2.21)

(v} v o Y - (A [Py
ﬁ']ﬂxﬂx‘l']ﬂﬂ'li@ﬂ?HLL‘Nﬂuﬂﬂﬂjﬁxﬂﬂadﬂ'ﬁﬁ?ﬂﬂﬁ)ﬂwLlﬂu‘ﬂﬂmﬁﬂﬂ@mad Z,

v U v a £ £ [V Y . . A (w0 W
GNUU  FNLTYENTMSALIaUNSIMaNu (Power Reflection Coefficient) HRWNALINIAY

4 ol L
AOUDIMFNL ST M T RUN AL LTI

rt o= i (2.22)
Zl'
S ¢ = SulwAvmissaundumsinu
P = unéuasioundy, lad
P, = ussuennasviy lad

Firufhuesidudlaimy

WosuamaNmasaundl = £ x 100 (%) (2.23)
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demauTRILTIAUGIgesianTsushgaEunth Sindmadufisrasuseen

VSWR = == (2.27)

A

SemamnAulnaansadiu (VSWR) uaasluming dB axiitahdamaiuaiuii (Standing
Wave Ratio : SWR)

VSWR (dB) = 20log (VSWR) (2.28)

1 a [A Y a é’ v 1 -
eduwueudgegenaasnfaulfimmumnIndnnuldannaumadalui

=~

VSWR = =

ANTEUAGIER T, OINNIUEANNTINY [ ussnIsuaseyiaundy 1 Almaasiu
WanTINU Aetin
11
VSMR = 7’-—“

min
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nngraslaiy

avle

z
vswp il LotV 12,

min

VSWR M
Zy 1

¢ < min

VSWR =——'V""“

0 * min
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aelddosunted 229
z... leh) = (vswr)z, (2.29)

w 1 b ﬂl :\I w w =) J L7 o
eSS TS T A MAAUTID S (VSWR) Lavdunlsvivimsasiounduiusieu

A nmlaaENIINaNNTH 2.30

v
VSWR = —/%-
len
unuenTes ¥, uas v, AMENNTS
vV, +V,
VSWR =
v+,
YIMIMSLeTt UAsEIUoE ¥,
L+V 1V
VSWR = ———— (2.30)
-V, IV
mendul s avEmsayoundy
Vr
y =
v,
WS IMENMT VSR
1+ |r|
VSWR = {2.31)
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aléen ¢

VSWR -1
y =

R 2%

v ¢ ) o A - LY
Fsdiinsshsrn e iUt (VSWR) | 2, wat z,

Nl 2, z, wluaums? 2.32

MIgisesIasaEmeny 2, + 2,

L, +Z2,+Z, -Z,
Z, +Z,-Z,+7Z,
2Z,

VSWR = (2.33)

VSWR =

0

Ly 4
VSWR = —=> Qe z,<Z,
Z

L

1 = J o g L \.: t
nath z, veand) z, wasgasdnlssAvimaasaunduasicuiiuay  fotu M VSWR ay

Iedudoaums 2.34

Zy, 4
VSWR = Z—” We z, <2, (2.34)
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gﬂﬁ 2.9 ANNFNRUSIEAT LT IMENNT 2,35

o B lusumiizedonh  feshuaama  (Phase Constant) Winmasdhaanmiaen

i (Wavelength Constant) fienéisil

f="= (2.36)

suhdyosiianheenumaudumgs  vidadumbhswosemennfumiaraian
A Mo a | A ot v d o A M )
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AanInifisuviaasitlimag

/74 Lr2 At r4a L
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£ = 180 a3

IUU
tan AL = 180°
=9
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Z, +jZ,tan BL
Zﬁuww = ZO o
‘ Zy+jZ, tan BL

Z'Euww = ZO(’Z_IJ
A ZO

= Z, (losin) (2.37)

funn
L] 1‘.’; . e [ i oA < = 1w |
AL mumﬁrgmnﬂm 9 NAUANNLTINNU A /2 ﬂ?@“ﬂ@ﬂNWLL@WB’“}JﬂJﬁ'}U ENANINLAT
a a e
mevannueuTyLUaeEe
. 4 4 o - o aa I € a SLv. )
HAEA N TUNAUIRTUNARU QNﬁNUWWLﬂWNﬂ‘J& HTUNIN 68 ‘EVI']HTTU‘EUHSJGJG
o 4 dld 1 wa a o 1 [ [ Y ar w €
{(Matching) 'ﬂaamUmﬂm{mnmumamauummauwu@wt‘rmqﬂu 2 @8 e aNHFNRULM

Bume ULl V@B RRLAUTLARAITITLA 2.11

— S
. -«
=2 = Z
DUWA s { LAY
) e - ‘ N W
bt - - o




29

ANNITILER TN UT YRS Z,, Z 5
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Junn
WTEN AL =1.5 50Ew 13D 90 asen
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fuven
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fumn
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13 1
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LLG\‘\«L"E’[IE-JH"I U%dLL‘U‘)‘Nﬂ Fuffuenuaun T 2.38
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Buwn

= e

WAy Z e eeieit

LW

7 Z, +jZ, tan SL
“\Z,+;Z, tan AL

[ cI: v
G\Ouuiﬂ']’]
Zr)urpul +.] ZO tan 900

(2.38)
Z, + jZ, tan90°

Z w121 90°+ jZ,

Z, /tan90° +Z

nup

Z%
7

ouipl

(lavia) (2.39)

ABUNS  LazaEaBARA

(lavia) (2.40)
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aah 26 Quafivacususasfuuuueie de

49 APIAIANIN Tan G § AAWIUAIMS ANNYgYSE ATINFINTD 1%
Suwns s deadeu apafia (ln msnuse
10 finsedad | Jadmasen ABULNNGS) wsedinlwieh
By (Alalaas )
gl
(Alumina)99.5%,96% 10 1~2x10" 0.3 2-8 ax10’
9 6x 10" 0.28 20 4x 10°
wllw§ 9.4 gL 11.6 1x10° 0.40 i ax10°
(Sapphire) (Nﬁﬂt(‘iﬂ{ En)
um 5 20 x 10 0.01 1 0
mand 38 1x 10 0.01 i 10x 10°
GaAs 13 6x 10" 0.30 i 350

E 3 Y T )

DiRETORES

GOWDOLA

sifi 214 TasETasE N LLLENA

b am .
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m99hl 27 M €, usr O/ E yavnTiiaeher)

15 Weadan £ G/ OE
Alr 1.0005 0
Alcohol, ethyl 25 0.1
Alurninum oxide 8.8 0.0006
Amber 27 0.002
Bakelite 4.74 0.022
Barium titanate 1200 0.013
Carbon dioxide 1.001 0
Ferrite (NiZn) 124 0.00025
Germanium 16 r 0
Glass 4-7 . 0.002
lee 4.2 0.05
Mica 5.4 0.0006
Neoprene 6.6 0.011
Nylon 35 ‘ 0.02
Peper 3 0.008
Plexiglas 345 0.03
Polyethylene 2,26 0.0002
PolyPropylene 225 0.0003
Polystyrene 2.56 0.00005
Porcelain (dry process) 6 ) 0.014
Pyranol 4.4 0.0005
Pyrex glass 4 0.0006
Quartz (Fused) 318 . 0.00075
Rubber 2.5-3 0.002
Silica or Si02 (Fused) 38 . 0.00075
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oWl 2.8 (di8) 71 €, war O/ E waIETITAGY )

15 Wil £, G/ OF

Silicon 11.8 0
Snow 33 0.05
Sodium chloride 59 0.001
Soil {dry) 2.8 0.05
Steatite 5.8 0.003
Styrofoam 1.03 0.0001
Teflon 2.1 0.0003
Titanium dioxide 100 r 0.0015
Water (distilled) R0 ] 0.04
Water (sea) 0 4
Water (dehydrated) 1 0
Wood (dry) 1.5-4 0.01

fUmMTeA 28 UFOI €, WA O/ E  TIEITAde o Faraanambwndu

amu‘lﬁmmmwmmxﬂu

noufdwimssanuuugUnsiemmeenfflinnanemaesee

uiu wazemadugauiuanshoiuaanty Tunnufwenil sasaamsdmamanimIngad ua

oM@ N 2 wuy fg

1. 1RIE M ARY (Cavity Model) 29938uyR0a1UEY (Transmission Line Model)

2. NATANYIIWIIARY (Cavity Model)
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d’zwnamnu‘[awﬂugﬂﬁ 215 suwnnwiupiuuaeentien anaraneYessusnnNenT L
vinnaswharensesunulany (Patch) UaenTIRWa (Ground Plane) ﬁﬂawq@ﬁaamﬁmmm
SeEBIINNITIutaRIMTINTLeAY  AendmEaImIeuLLYeg (Slot Antennas) ot
mummﬂﬁiﬁuﬂmeff@'ﬁmminﬁamumé’mu\lﬂzﬂwmﬁﬂmuqmﬁv’aﬁmﬁm wSeusfionilansas
84 (Open Circuit) usinmua3alileifumadinnsss (Not Open Circuit) wnhuasdiudumse
fidsRunudgsdaatvh WRomsdaudyannesminge wiatas (Slot) FaRDY LTI UaenIved

ATLUMA AN IDN MM T0BLTaN (Coupled) HIUISATENBUILADITRFYNG (Two-Port Network)
p

-
DIRETOR DIRETOR DIPCLO REFLETOR
90 rm || 917 rrm F 972 ram LoL Tz
Ll
1
P
[O] | }
4 B
——
J 370 ram
162 mm ——
i 380 mm

o a - 3
Eﬂ‘ﬂ 2,15 FuaIMeLInNLLY 4 aREUG

MehuLmanseadansosasfienn fa Y, uaz Y,, #7993 (Short Circuit) UF1993

suyauuUwg (Pi ;T model) 98938 swnandusemmefugasdiagl 216 (n) A
“ v = . (LY [ -
uanfiauauenssnms fa Y, = G,, +jB,, MUTELIT B, a0300BN8mMIgeLnamena b

gagmeds dsargndriamamenmlaniavasunylavy

(e, +033)(a/b +0.262)

=0.412 (2.44)
A ‘ (¢, —0258)(a/b -0.813)
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rqaﬂ'gﬁmgm Yi11-Y12
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(M unudauvInRawe i iuInsgasduudm sy

Y11-Yi2 Y11-Yiz2

(1) fMth1139T dmiuTnugaunad

TTTTh

Yi1+Yi2 Yit+Ys2

(M) #188133397 dmiuTvuah Tiaugad

A 216 2aTEyaiaE
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2.4 MENWAIZAHAMS (Directivity)
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fura o gale 9 Tawsdfwdunsisne awdoridubn lssfuuudua weadednls
i uitaalihim g asdanhmnaividulve e fadeds
Tnanlawdu uazlwan nssuunnanansioffunsdifeseslne lastumnig

thamitmapbdiememaudinim  Faudlonasmsmdsefuudaviusimamsmma
dnfim) svdenrifulwelasiulionn  wnsimnsoniiitveplidiemmaudnafimay
Wulwan lvduiladhe
271 fdieslwanlsadu, warlsiwduuunmen waslwanlaeduuuundg

AuFeuanNT N TR AuTIIL  Tiduma iy —z e
tf . - ! . il 4 B
E'(z;¢)= axEL(z;0)+ ayEy(z,r)
N E'(x,y,z;t) :RelE(x,y, z)e™ J (2.74)
AIULTENLRIEMNT IS SRWUSTUR T auTaaE G

El(z;¢)= RelEI_ef('””"’)} = Re[EIe’(‘””")]

= E, cos{wt + kz + ¢x) 27
E; (Z:I) = RelEY ‘eJ(wl-v-kz)J — Re[EreJ'(wMKZ-f#)]
= E, cos(at + kz + gy) 278

Jo E, udy E, Dumwnoasmimeiggn TuFiemma x way y addi
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A 4 G A d t‘[ o 1 ' ql:
AauTaTuATe S Iwan et AN A TSN LV §DI YA a LY

¢

She

A
Ap=¢,-¢ =nt ; n=0]123.. (2.77)

9. TwanlsifuuLyianas
a::Lﬁ@fwaﬂsLfff‘iful.t,umanau‘[ﬁﬁsiam”'aﬁjmmadﬁmﬂsznamaaﬂmuﬁqﬂmﬁm

v LazaMNEIMEST N L naUT AU AuR YR T2 uAe

|E\|=|E)| = E, =E, (2.78)
Ap=¢, ~ ¢, (2.79)
= +(:;— + 2!1)7[,":0,1,2.... JorCW {2.80)

Srrawiwmluiiemaasetudiy @afiema +2) WAl (2.19) uas (2.20) TvhliiAe cw
(Clockwise) lat CCW (Counter Clockwise) 3LindaaL M
A Inanlsirdununngg
Tnalsdumundaafeduds erueamadusmnudves w2 LETUIG
gaasna Wi hiviiu visemushaabifusnoudees T2 tude
|EL| = 'E;,' =E, #E,

fo  Ag=¢, -4

= +(% + 2n)7:,n=0,1,2.... JforCW (2.81)
Bl
ED! Ap=¢, - ¢ = i'g 7 (2.82)

(2.83)
it =>0,n=0]1,273,... JorCCW
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= Ly = i
Tunadizadlwanladuung pusmamannaraama s wihiidmitle o s
A ol [ 2] o o ] 1 P ] LY
Wb daudaslugl 25 (1) . Semcdumssnivdnsiounution sx3umiuEaminIn T

{Axial Ratio : AR) Tafleneiasialaii

_majonxis  OA4

AR J<AR<w (285)

miroraxis OB

1/2
OA:{%{E2x+E2y+[E4x+E4y+2E21E2y cos(2a¢)]"? }} (2.86)

1/2
OB:B {sz +EY, +[E' + B, +2E%E7, cos(2a4)] }} (287)

-

MadeaEifisuivung y swanuannaymds st fa

1 2E E
T = g — Etan -l [ﬁcos(/_\;ﬁ)} (2.88)
x ¥

dornsnuuwunundn r =nr/2,n=012,.] unuvdn (den) whity

EAE)) vl E(E,) uneiandmmaunidenuiiy E./E, v3 E,/E,

2.7.2 Iwan lswtusnsdunainad
Tnevh hiudnlwan lafuansmammeana iwdeuruiva lsetu vasnduindumant

swnme FSuminfielwan isedulawmd (Polarization Mismatch) YinlWsneametldsnuan
faorhdusaninannaiuldgege Wasndiemagoyde anlwanlseriu (Polarization Loss)

aundawnn Wihmassduidumadnantsanuaimedeuldsg

E =p,FE, (259)

dio p,  Dwmhuneamaireseiu uaslwan lnatusassnsiwiheasaaainesusien

W

¢
Le
h

FNUAD

E (2.90)

by

[
AT
]
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a A [ 1 [
e p, WuhalasasasssaIne

avrimua lwan Isistuaasunaaat (Polarization Loss Factor PLF) Hendiaii

PLF =

~ - 2 2 1 al 1
Pu-Pal = ‘cos W P| (ifwing) (2.91)

Wo w, dugussriamhonaesodes dausaluzl 2.6

v

‘é‘ﬂﬁ 2.24 whuL':ﬂma’ﬂwaﬂwﬁwmﬂﬁmmsmaamﬂmmﬂ

a ]
! 4 d ] L]
2.8 YiowIAARLLUUNAN (Circular Waveguide)
. o [ 1 e A a a d da [ 7 I e a :: [ w o
varhaduwunanduvishefudnaliaviisifionldiu  vovhedwiauniupsedmnrlon
v 1 o v G d 4 a woa . a €d o A
1 weidenlfdunssdwmtanAudmdanan  wnemdmondiensiioriulrmmsseeduua
lmassnnlnih uavswswimdnléhend vebhefupinstu Jabilendunfionty
dodya oioe 4
2.8.1 suuuvBsARwhds lurainduuwLunaN
P P e A A { A . 51!/:! o W o X EL
Wasnnviasheduwdugiuuvsinasiuiu  Sanivllenuasugugousnngatulums
PN € o v ‘ a v v fu s \ . - y
Ao witywiend o Sededlfiumaaitaiii (Bessel Function) snfausmnumudiay
Hoffuesinnddsrneiliiu. mdwumediamaaiiumemges waluuusmon E waz H lu
viovhedusna o mathiiuFaennay anhgamidanamyiiensian ey
Tunamsdenduluviovhafuuuuananazmilaufulvesasioshafunssdmausiug
Gawlavauwnisoedefmlauiuamansomhin e lvuemsdwdiuildfillwe TE, uwar T™,,
loefl m avusesdisimmmdnsatemuemadumsmiahaiuunan (awad donluumaedl

. ' 4 A ' v A
'IIQGHHWN‘IN'NW) n thLﬁ@Nﬁd MUIUMTRDIAT AN ﬂaumﬁumuquénmwamaﬂaw,munau
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° [-3 d t - Y
PUIUANIBIN NN AR TIOUA U Y a A RULLLN AN

3
I

I3 [ A 1 ] 1 ° A
AVTUIUFNTDIN IO N mﬂﬁﬂumﬁumuﬂuéﬂawwamamﬂammunau

=]
Il

‘éﬂ‘ﬁ 225 O NNVHIUYEY m UaY n 'luviaﬂm?ml,l.uunau

v ¢ o 1o A o i

AR89 m wey n udas 3 umndiamsavimbhduuwunan fagUf 27 Tuwy
RIFUN Ay AUIWEN (Electric and Magnetic Pattem) #ilFamiululvug TE, uat
™, teavieheduuuLnasuana Wiiulig

- 1 dl dl. t L 1 o :’J 24 =Yy 1 ) A
mIfmMemANALRTRd Yy BeNdauiemafiuarady Tubilsuiivi lussrnameded
s A ' :d t B dl u [ 5 d‘. o - L
PN MAele nentifieiaaiafidygusunudnan lusruy fassiasiins
4w . Ha g o d o vy oo X - o
farmdumaale  mneifienannfusatelemafiasSudynymladaaudinnmu  wasilloman
4‘ [y X 1 l::l. w d‘d LY 1 :

aruendumalainaTu ediiulsnanseusadalui
masdsrasndudneg (Transmit Power)

1. ANTIENLUDAFBDINFAMARS (Transmit antenna gain)

2. dnnmsaanaurassenh Ay owmaas (Transmit cable loss)

3. daTMIaavauIImENATY M ety (Receive antenna gain)

4. anwksmasdyImeRaimeasyhomle (Minimum received signal level)

5. dETIMIaanauras@ e yn ey (Receive cable loss)

;nJLm'um'iﬁm’;m«hmmm‘nmﬁmmm’mqd’m'lmﬂmzﬂl'ﬁmmuﬂum&ua IWTIENELAIN
mnttu  wndasd e ETHmaaaaiumgentitsLasgashaemNIRgInnnY

[ :: ] - 3 = . 1 L [ = 1
faviu Rawhmsduandsdauaseheee Waglumliadwareu
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W armatnelng

VML MU
e ml e m e
{ 1/ \
it
' 't H
It
t t :
\ FAY /
N o - T Nmmmivwam”

T, ::—JJ&-‘JJ &'—_
e ) (e ) M (i

Ty

_JC___JC
DI GRS
T

sifi 2.26 ueeslyae TE uax TM Taeviavhaiu

dl o o 1 L] ‘I
2.8.2 ANNLNIAAUANDEN S MILYDWIAAILULNAN
1 - 4' dl -I dl 1 ] 3 AI v a dl ) G

TwisshefuuLunan swfismgensnTndeiminheduld fe e TE,, Seflatuiin
TnaiemdnlumTasndu (Principle Mode) neman TE,, sesviathafuuunanieuléiulve
TE,, tevahefudmduniud fuReufieupunessins (Field Pattern) anse TE,, fiu
Trve TE,, Tugfi 28 audiunbiflensnfeoniaiuee widaviohafunsdivfiondudgneds
shunfululmae uasvisvhefuihdeedhifuvisvheduwuunassumagendans biiemis

£ A m ar | . - o P B 1 Y

wmdeduihudn i lwiarhefuuuunanaz 16 Mode TE,, Wiasmnviag fhulvuemamiiies

mIneMNEeRudvEaWtRRhRAULLNGN laudaslimnupaysmaiandu

(Roots of Fessel Functions) Tfinmstmedudinaavaaslmua TE, ey

2ar

BlloAs
i
cutoff u

mn

(2.92)
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o ] A s 1 o A g
owh A, = shauemedufieiigaluwiarhefululwsefitmua (cm)

r

Sefielurawmhadusuunay

u,, FMTNYBIENMALATA (hana9fl 2.1 ()
dunnuEIAAUIIaaWIBdlNA Tm_ fiehiviaiy

2
;{'{.'ulr)jj = u (293}

mn

loefl A, = Sensmedufaniige winhedulinsefismue cm)

|

Semenuluasvinriafuuuunas

~
I

u,, = MTNVBIENMIUATS (mmn@nmﬁ" 21(n)
GTHA 29 FTINTBALIELTA
smnasadmiLiven TE
L, =3.8821 L,= 7016
L', = 1.841 U, = 5332
L', = 3.054 W= 6.706
L', = 4.201 U= 8.031
AMmnuazaimIulLn T™
L',,=2.405 L, = 5520 L', 8.654
W,=3.832 U= 7.016

L',,=5.136
()

PNeTeR 21 A W endesfigaieinbllumadlienmai 232 wammu
@ r annmilden 1, mnumm’hﬁaﬂ%ﬁaﬁwﬂﬁlmmunamm@%nﬁuﬁdmwcq‘ﬁlwm TE,, A
fondulnuemdn uaswdoaiulumed 21 @) Tae ™, aufubruendndmiuedu T™
Lﬁaamnﬂ'a'ﬁm?almmunam&u%ﬁmmaummﬂunnﬁmum@ mmaguﬁaﬂmﬁ'u‘lﬂué’nwmiﬂ%a
Lifmadamsdiniu Aafuviahefunfvienivi Sudermmmuanioduem waunes

uardanNanIeLeandunduvisthadue
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2.8.3 AWINVBIVAUIATUUULNAN

[ a A |.'4 g :ll b o
angd 29 uemdnviasluuny TE,, mode Sasuniwihaznssneviiufivisio

2sin
E, = ¢J,(1.84£J (2.94)
Jo) a
1842
_ 2acosg a
p = 1.84 1 dp (2.95)
Lfia a = Jeifl
J, = wagarai i 1 Order
p = Seflvalaoafiusmsinszuen

v 4 a A -1
ﬂx‘l:a"]_]ﬂ 29 GLH‘[@BB@]L%@WINHLWE?EIN WEAINTNTENLVDIFUINGIU

E, =E cosg—E,sing (2.96)
E, =E, sing—E,sing (2.97)

w3 B0, EQ enansnldmmdniudvasiinesinud (Recurrence Relations) ik

dl;(lu) = %[‘]m—l (”)" J (u)] (2.98)

2 w) = 51 ) T ) 299
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¥
4
Y
[ 28
2a / 2
i
9 2.27 vioheuuiunanuazuLg
iz sl
E = J2(1.84£J sin2¢ (2.100)
7]
E=JjlI (2.101)

fMinsadnsnaimhnidafemsnsomemnnfuminsnald udmssaman fx usy

fy laumsduviinmaaeathnida
k.x'+k,y=kypsin ¢(cos cosg +singsing’) (2.102)
= k, psin ¢ cos(0 - ¢)
logl¥manszmeiatidu  exp(jk,psinfcos(g—¢)  udaligm Lommel Integal

fo u=kyasind lusewnw g =n/2 Lﬂmmm‘umuuugﬂamu‘lw% E lusswn

¢ =0 fusswuresmyinasanaeivin H mmewmelandidldlae

B | e

2
i 1.84 4 o d . o
da B =|k% —(-———] Faduehasimuwinszanuadu (Propagation
[2)
Constant) dmiuaiu TE,, I‘HN@
o d‘ 1 o dl
2.84 MaGuMIzesAduluwoindn
adw 2 gaitumnaldmamiothadu wndnusniduphitula Meesdhioanugsf
A s A An = 4 |
MUFRISTaRARAAUENE (Resultant) DansnaffievnarealIneess Wmaimafanasramorhedu
[ .dl [T 1 :dl o A ] . " ;.! [ v £ P
amiimasniudwt dhdwnallluniinmaesriothedulizueg fussusmagitumang qudl
AiDENINNETIENEND WaKFIN ANaTINAUNGN V, (Group Velocity) Anadnivitrasniu

amnahinfuannasny uasemiiinaungy v, suandluguil 2,10 Fweudwimihaawainauan
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maInEnlnaaiRnmrasgafidmunammsuasa el
'[ £ o o o

ABDINVYANANFNUMLEINIE : (K cos @, 0, K sin ()

I [ =) —
PaRIRUNTaIaTIFLN : (cos A, sinA, 0)

1 i wr l.:l H = 2 i A
satuithimalanidsm ¢ vsswan x -2 Sefunnglf 2.2 Auuliftugi 23 %
fumiiiamumeameazilas fRumuuinu x maden

Tﬂaa%ﬁmmaaqmﬁﬁamuammmﬂ : (k,0,0)

lnaasfiumsasanifiny : (cos A cos@, sin A\, -cos A sin€))

b 232 sswniidudalanessefidaummeazauiUTnY vz NN
LAt EFINMEN A AV (6Tt

cosAcosg — 0.1508

HHWY @ tana =
\/;inz A+ cos® Asin® ¢

_ cosAcosg — 0.1508
\/1 ~ cos’ A +cos’ ¢

WNOTENT ctan A = Y leaaffummunsmafion

-z lesaffumrtassmafion)

sin A

cosAsing

tan A
sin ¢

et ﬁwﬁaqmiﬁqmuﬂwﬂmmﬂ’fuﬁtytmmmaLﬁuuﬁamﬁumﬂhfaﬁmzaauLnﬁuﬁmmwmi
v d ] - 1 £ v (4] . . uu o
mansvte ey on dionludufy 13745 37 wile iwun 100" 48° 19" @iy
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w100 48 197

A =

0

100.80° - 60

FTUIUNI LI

tana

NNWY @ = tan”' 0.8617

AWM TD

SHNDENT A = tan”' 3.626 =

64

13.76 83

100.8C 236N

~ 40.80°

cosAcosg — 0.1508
J1 - cos? A + cos? ¢

_ c0s40.8° cos13.76° — 0.1508

\/1 ~ cos* 40.8° x cos?13.76°

_{0.757 x 0.971) - 0.1508
J1 = (0.573 x 0.943)

- 0842 8617

0.678

= 40.75 a3

tan 40.80°
sin 13.76

0863

0.238
= 3.626

74.58 aseniduuiuiiels
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3.1 mseenuuumeaMeIngaiasaudmiumsiassaadioy
mumeAngaiaadudmiumsiamsanifiusiliunsdnmniassnsoaonun s

Snunwmua mee i@ emmellutu VEF uas UHF anagludwdiisfioanmnld

Somoonpsnumediull adiSaundlutm VHF 4 Sand Taafunasnued (Gamma

Match) (fudniuBsiusudaasasame usasmagy 3.1

=

o w v aa 1
E'ﬂ"ﬂ 3.1 anmszm&ﬁnﬂmmmﬂuuu 4 DALHNUR

uamet 4 dmudarltlueuanad VHF 144.000-146.00Mz WUANME (Gamma Match)

L 1) A ] : P g [
Fnedamaumiuasiudmbaiuod Wldem swr diigagdnmeemausadmag 3.2
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p

51 3.2 2RIMINTTALIMFIULLANS

dumsdaghaas@eivaliifugy L-network

Pau

DIRETOR DO:EICR. DIPCLO REFLETCE:
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C
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—e
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51 3.3 lesesharassnummetenfiluehu VHE
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3.2 2aNUULAIBaMFEN% UHF LUy 7 S8wiue

MuIMEE UHF uuy 7 dfeud dumesnetdsunviiens @8 Sensflunsls
U 435800 — 435900 MHz uaeudnuoedipli 3.4

R-349 mm D325
I TIezmm B1-303 mm D2—F298 mm D3-292mm  D4-287 mm D5-285 mm D6-282 mm
127 mpm 54 mm || 123mm 148mm 173 mm L33 mm, 207 mm
|
[
unuiuepy
muRGBE & 1 ] i

i 3.4 lessshaussdmussnaveasmemmeenAludm UHF w8 Bhwus

L d
3.2.1 funaunsiawieaginsallunsdssnaymeaime

WamdaeangUnaniwianu® iENaumsaaPssnemmer Suduhagiidlonyivned
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sUenafien A0-51 SAT-OSCAR 51
(Echo)

Spacecraft Summary

OSCAR Designation:
International Designator:
Common Name:

Satellite Type:

Launch Location:
Apogee:

Inclination:

Dimensions:

Organization:

AMSAT-OSCAR 51 Oscar Number:
2004-025K Norad Number:
Echo Alternate Name:

Microsatellite

Baikonur Cosmodrome  Launch Vehicle:
818.00 Perigee:
99.97 Period:
25 x 25 x 25 cube Weight:

AMSAT-NA

Launch Date:

AQ-5]

28375
OSCAR-E
28 June, 2004
Dnepr
696.00

99.97

11.140 Kg
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AO-51 Monthly Schedule

L Channel A j Beacon Channel B

link ownlink Uplink Downlink
1 ;145920 FM | 435.300 FM | 435.150 FM Off Off 9k6
2‘ 145.920 FM | 435.300 FM Off 145.880 QRP FM | 435,150 QRP FM
3 | 145.920 FM | 435.300 FM Off 145.880 QRP FM | 435.150 QRP FM
4 | 145.920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
5 | 145.920 FM | 435.300 FM | 435,150 FM Off 435.150 PBP 9k6
6 | 145.920 FM | 435.300 FM | 435,150 FM Off 435.150 PBP 9k6
7 | 145.920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
8 | 145.920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
9 | 145,920 FM | 435.300 FM Off 1268.700 FM 435.150 FM
10 | 145.920 FM | 435.300 FM Off 1268.700 FM 435.150 FM
11 145,920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
12 | 145,920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
13| 145920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
14| 145920 FM | 435.300 FM | 435.150 F™M Off 435.150 PBP 9k6
15| 145,920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
16 | 145920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
17 | 145.920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
18| 145.920 FM | 435.300 FM | 435,150 FM Off 435.150 PBP 9k6
19} 145.920 FM | 435.300 FM { 435.150 FM Off 435.150 PBP 9k6
20 | 145920 FM | 435,300 FM | 435.150 FM Off 435.150 PBP 9k6
21| 145920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
22 | 145.920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
23| 145.880 FM | 2401.200 FM Off Off Off
24 | 145.880 FM | 2401.200 FM Off _ Off Off
25| 145920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
26 | 145.920 FM | 435.300 EM 435.150 FM Off 435.150 PBP 9k6
27 1 145920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9k6
28 145.920 FM | 435.300 F_M 435.150 FM Off 435.150 PBP ékﬁ
29 | 145920 FM | 435.300 FM | 435.150 FM Off 435.150 PBP 9ké&
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AO-51 ECHO schedule

4 r . F
Operating mode March [ April 2006 . May
|23,29 |31 2{3]4]5 eh,a g 1011, 12]13 14!15[1s|17|13|19l20[21]22[23|24'25 2627/28/29{30[1 [2]3 T4 |5
T Ihlh |

S EE

:FM repeater V/U TxA i # ilii l
'FM repeater VIU TxB li

FM repeater VU CRP m.ll“ . ll[[t
FM repeater V/U HP Iliﬂl]lll WWl &

RN AR
1] mmmmlmm}

558V epeatervio_ N 2o AR ERNNTEER NN
Fitrepeater i Bl THTE Ty
FM repeater V7S §o00 NN AN RN
FM repeater LIS ﬁll. B R Er i @l![llﬂ]ﬂllm“ﬂ AL
peatrepeater AV MINIMMIENSES _t‘ -;ﬁlj(ll!lﬂillll“ﬂlll!%
pocissspvy WNEMNUERRNE - SRUIERNMENNADNEENNAR:
Digital PBP_ VI IIIIIIIIIIIIIII_IE%' g LRI LT T
Digital PBP ViU HP EHIIII]]“MI!?% SR | | lilillll]llll““l]l!
Digital PBP LIV AANNNEREES - GESINERVRERARNNNNNRR:
’Digita' pee v o (INHNMNNNERE - ¢ EnENENEEEENENENEE
Digital PBP V/S 38k4 []ﬁ[“il]gﬂigﬁ j 1 |

Digtal PBP Us 3sk¢_[HIIMREE & e - ?

[LoFF ] [[Test] [T8O]
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AMSAT OSCAR-E AO-51

AMSAT OSCAR-E wurde am 28.06.2004 erfolgreich mit ciner Dnepr-1 Rakete vom Baikonour
Kosmodrome in Kasachstan gestartet. Der erste Konakt fand um 1452UTC statt und es wurden
erste wichtige Telemetriedaten gesendet. Die Batterien waren voll geladen und die Solarpanecle
lieferten geniigend Strom. In den nichsten Tagen wurde die Software geladen und die Telemetrie

zeigte gute Werte an,

Der 25 cm grofle Wiirfel wiegt etwa 10kg. AO-51 besitzt 4 VHF Empfinger und 2 UHF-Sender,
einen Multi-Mode Receiver und einen 2,4 GHz Sender. Er umkreist die Erde auf einem 850km

hohen, sonnensyncronen Orbit. Die Inklination betriigt 98,2°.

Orbital Parameter

Name AQO-51

NORAD # 28375

COSPAR Bezeichnung 2004-025-K
Inklination (Grad) 98.214

RAAN 257.170
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Excentrizitit 0.0084104

ARGP 147287

Umlidufc pro Tag 14.40467899
Periode 1h 39m 58s (99.97 Min)
Semi-major axis 7135 km

Perigium x Apogidum 697 x 817 km
Bstar (drag Faktor) 0.000032586 1/ER
Mean Anomaly 213.357

Downlink
435,225 MHz FM analog Voice

435.150 MHz FSK 9600 bps, AX.25(TX A)

435.300 MHz FSK 9600 bps, AX.25 (TX B)
Uplink

145.920 MHz FM + 67 Hz PL
145.860 MHz FSK 9600 bps, AX.25
Call
Broadcast callsign PECHO-11

Status

aktiv

Seit dem 10.11.2005 arbeitet AO-51 im V/U-Mode - 145.880 MHz Uplink USB und 435.300

MHz Downlink FM.
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AMSAT-OSCAR 51
{Launch Date: 28 June, 2004
Dimensions: 25 x 25 x 25 cube i

Weight: 11.140 Kg

'Frequency Information

Mode V/U (J) FM Voice Repeater (QRP)
Uplink: 145.8800 MHz FM

‘Downlink 435.1500 MHz FM

Mode V/U (J) FM Voice Repeater
Uplink: 145.9200 MHz FM, PL 67.0 Hz.
Downlink 435.3000 MHz FM

iMode V/U (]) PacSat BBS

‘Uplink: 145.8600 MHz AFSK 9600 BPS
Downlink 435.1500 MHz AFSK 9600 BPS
Mode V/S FM Voice Repeater

|Uplinl(: 145.9200 MHz FM, P1. 67.0 Hz.
Downlink 2401.2000 MHz FM

Mode L/U FM Voice Repeater

Uplink: 1268.7000 MHz FM, PL 67.0 Hz.
Downlink 435.3000 MHz FM

iiMode L/U PacSat BBS

Uplink: 1268.7000 MHz AFSK
Downlink 435.1500 MHz AFSK

Mode L/S FM Voice Repeater !
Uplink: 1268.7000 MHz FM, PL 67.0 Hz. |
Downlink 2401.2000 MHz FM ii
Mode L/S PacSat BBS ’
Uplink: 1268.7000 MHz AFSK 9600 BPS |
‘Downlink 2401.2000 MHz AFSK 9600 BPS |
Mode A/U Digital

Uplink: 28.1400 MHz PSK 31 BPS ,
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Nova for Windows Copyright
Entire contents copyright 1997, 1998, 1999, 2000 by Northern Lights Saftware Associates.

Nova for Windows and its accompanying programs and files are protected by copyright ©1997, 1998, 1999, 2000 Northern Lights Software
Associates. No portion of these programs or files may be sold, given away, reproduced, or otherwise distributed without written

zermission from Northern Lights Software Associates, Licensees have the non-exclusive right to use these programs and files but you do
10t own them,; title to the programs and files is retained by Northern Lights Software Assoviates.

Northern Lights Software Associates License Agreement

Nova for Windows (the SOFTWARE, including images and data incleded inta or with the program) is owned by Northern Lights Software
Associates (NLSA) and is protected by United Siafes copyright laws and internafonal treaty provisions. Therefore, you must (reat the
SOFTWARE like any other copyrighted material (e.g. a book or musical recording) except that you may either (a) make one copy of the
JOFTWARE for backup or archival purposes, or (b) transfer the SOFTWARE to a single hard disk provided you keep the original solely

or backup or archival purposes. Any other reproduction or distribution of this program without written permission from Northern Lights
joftware Associates is prohibited,

.imited Warranty

{orthern Lights Software Associates warrants that the SOFTWARE will perform substantially in aceordance with authorized writien
lnims for a period of thirty (30) days from the date of receipt. NLSA's entire liability md your exclusive remedy shall be, at NLSA's
ption, (a} return of the price paid, or (b) repair or replacement of the SOFTWARE.

[0 Other Warranties

‘0 the maximum extent permitted by applicable law, Northern Lights Software Associates disclaims all other warranties, either expressed
r implied, but not limited to, implied warranties of merchantability and fitness for a particular purpose, with regard to the SOFTWARE.

8. Gavéraiment Rasteicted Righty

he SOFTWARE and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the Government is
ibject to restrictions as set forth in subparagraph (c)(ii) of the Rights in Technical Data and Computer Software clause at DFARS
52.227-7013 or subparagraphs (cX(1) and (2) of the Commercial Computer Software-Restricted Rights at 48 CFR 52.227-19, as
splicable. Manufacturer is Northern Lights Software Associates/P.0. Box 32i/Canton, NY i36i7.

you acquired this product in the United States, this Agreement is governed by the State of New York.

© 1997, 1998, 1999, 2000 Northern Lights Software Associates |




Introduction

Nova for Windows is
an innovative map-
based satellite tracking
system. It features over
150 realistic 256-Color
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eSound alarms for

AOS & LOS

é Built-in FTP for
download of
Keplerian elements

» 1,600 stars and

and 16-bit color maps, constellations
unlimited numbers of included
satellites,  observers, Northern Lights Software In this manual, “Nova”
and views, as w;all ai_ Associates and *“NfW” refer to
real-time  control o Nova for Windows.
antennas through
several popular hardware interfaces.

Features: System requirements:

* Visually stunning maps, multiple sizes
» Unlimited numbers of satellites, observers, and views
simultaneously

» Tracks all artificial satellites, Moon, Sun, planets, and
celestial noise sources

 Fast, accurate, clear satellite positions

' Built-in AutoTracking support for all popular antenna
conirol interfaces including Kansas City Tracker,
SASI Sat Tracker, AEA ST-1, Qrbit Electronic RIF-
PC, Uni-Trac, and the M* RC-2800P

Floating/docking toolbar for easy access to common
functions

Context-sensitive online help

Multi-level configuration setup screens

Text listings to screen, printer, or disk file
Configurable Satellite Script for priority tracking

Two-satellite mutual visibility, including 1- and 2-
observer 2-satellite mutual windows

Satellite eclipse predictions

Full Moon data for EME

2,000-city, DXCC, and EME databases included
Fully Year 2000 (Y2K) compliant

» Pentium® or similar fast processor (a ‘386 or ‘486
will work, but slowly)
» Microsoft® Windows '95, ‘98 or Windows NT

= Video: 640x480, 256 colors required; 1024x768, 16-
bit color preferred

o At least |2 MB hard disk drive storage for full
installation

Installing Nova for Windows

Insert the Nova for Windows CD into the
CD-ROM drive of your computer.

If the setup program doesn’t start
automatically, click on the Start button
(lower left comer of the desktop).

Click on Rumn.
In the file name box, type Setup.EXE.

Follow the directions in the Nova for
Windows Setup.

Important;
Be sure to enter the serial number carefully.
Serial number stust include the NLD- prefix.




Nova for Windows’ Views

Nova for Windows displays satellite tracking
information in “Views.” A View consists of a map,
columnar text data, or both together. One or more
Views may be visible simultaneously. Each View is

completely independent of the others; different Views
may contain _different satellites, observers, and

time/date. A View may include a map, text data, or
both at once. NfW may have as many Views active as
you desire:

Satellite
footprint

T T e L TEetoT
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In normal use, two or three Views is usually

sufficient, but there is no practical limit to the number

of Views that may be open simultaneously. Each
View can track an unlimited number of satellites and

cbservers.

Views are created by double-clicking anywhere on the
NfW “desktop,” by choosing Views/Create new
View from the main menu, or by clicking on the ':I_i]
New View button on the ToolBar.

1 .‘.:" Mic

=

2r0.2°
-18.7%
37T kn
3792 km
218.5:
1121413 UTC
122410 UTC:
00:03:35

0 0s:56
g
=y
ml
oo~

1

View's

toolbar

Nova for Windows' Views may contain text, map, or both,
This View shows a Rectangular-siyle map and one column of text data.

lesr

he text portion of Views displays each satellite’s
urrent position as well as a summary of the next pass.

he layout of the text display is dependent on the
umber of observers currently active in the View. The
it displays the greatest amount of information if ohe
bserver is specified. Two observers’ data are
ummarized in a format similar to that of one observer
ut with fewer lines of data for each observer. If more
1an two observers are included in the View’s list then
ich satellite’s current position is listed for each
bserver.

Maps

Nova for Windows contains four major map types with
many user-modifiable attributes in each map:

* Rectangular (modified Miller projection)

* View from Space (Orthographic projection)

* Radar (upper hiemisphere stereographic projection)
» Sky Noise (rectilinear RA/Dec projection)

The Rectangular map covers most of the Earth; only
the polés are omitted. It is convenient for showing the
positions of several satellites at once and for displaying
satellite footprints for intercontinental communication.
The rectangular map can be set to display any longitude
at the center. Individual continents can be “zoomed in”
for greater detail. On a 1024*768 pixel display, the
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i —— T — Satellite’s “footprint,” the

¥ area of the Earth visible to

. the satellite at this moment,
25

Change the continent at the
center of the map by mouse-
clicking 6ii 4 figw ConGRent.

=1 k=l §

4S8ats |7 wir |
- Aximuth 33.4°
Etevation | 17.8°
Range | 1.0369km
¥ Height 376.9km
T MA 2466
A0Stime ]121419UTC.
LOStme --112:2418 UTC’
TR 00:03:32
_ Duration 00:05:58°
i~ AOSAZ 278
{ MEXEL 25
v LOSAx. 65"
Squint - 0.a°
" OpMode - 1
R sSun -
o o P
o KiK. D
Real-time text data concerning

the satellite. You can show as
many columns of data as there
are satellites in the View
(see Individual View
Comfiguration/Text columns).

The View from Space presents the Earth in a 3-dimensional perspective.

You may configure the map to show ground tracks, orbits,

ingle-continent rectangular map displays a resolution
f about 10 km per pixel. Land and water are
ccurately shaded to illustrate elevation and depth,

:spectively.

and satellite footprints.

Information about any satellite visible on the View from
Space maps may be displayed by clicking the left mouse
button on the sateilite's image.

he View from Space map shows a realistic
erspective of the Earth from a position out in space.
he land surface is rendered to show topography and
1© oceans are shaded to indicate water depth, The
ssition is centered over one of the continents. You
ay change the center continent is one of two ways:

Left-mouse click directly on the map, on the continent
that you want to tumn to;
In the Map Configuration screen (from the E’

Configure Maps button on the ToolBar or the View's
sop-up which is activated from the right mouse

Elevation: -
53P Lat

35P Lom
Randge H
Height :
Next A0S :

kn
302.4 km
13:36:33 Loc
Next LOS : 13:40:11 lLoc
tneit : 03:19:19 ’
Duration : 00:03:37

'*l{vlake_ AhtoTracklng Sat

sutton).

addition, you can easily change the “distance” from
aich the Earth is viewed by clicking the left mouse
1ton out in space, away from the Earth's image.

Pop-up information about a

satellite is available simply by

clicking on its name.
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Nova’'s Radar map shows a full view of the
Observer’s sky. Overhead is in the center of
the Radar map.
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The Radar Map is a Northern Lights Software
innovation. It displays a view of the sky with the
observer at the center, similar to a radar station. North
is at the top of the map, east to the right, etc., just like a
compass. The outer perimeter of the Radar Map
represents the observer's horizon and the center of the
Radar Map is directly overhead. As a satellite becomes
visible, it appears on the map's perimeter and passes
inside the circle. The higher the satellite gets in the sky,
the closer to the center of the map it appears.

Like all maps, the Radar Map is configured in the Map
Configuration screen.  Upcoming passes can be
displayed as arcs across the map. The rise-point of a
pass is shown as a larger circle and the set-point is a
smaller circle; this permits you to easily visualize the
direction that the pass wili travel across the sky.

You have control over its appearance, display of
upcoming passes, antenna position, as well as the size
of the Radar Map itself.

Ut

This information is useful in situations where
desired signals from space are extremely weak.,
If the source of the signals (for example, an
artificial satellite or moonbounce signal) is "in
front of" noisy areas, then the signals are much
more difficult to detect.

Nova for Windows includes Sky Temperature
maps derived from IEEE measurements at three
frequencies: 50, 137, and 400 MHz; these
correspond well to the amateur 6-meter; 2-meter,
and 70 cm bands.

The axes of the Sky Temperature map are
familiar to astronomers but perhaps not to
sateilite users. The vertical axis is Declination,
which is the angle between the item of interest

The Sky Témpemmre map shows néi.fe SOUrces acrass
the sky. It is especially useful for E.M.E. (moonbounce)

because sky noise can obscure weak signals.

he Sky Temperature Map portrays the sky's
:quivalent noise temperature.” Random noise,
snerated by the billions of stars in the universe, is more
centrated in some parts of the sky than others. The
nes on the Sky Temperature map are contours (similar
+ contour lines on a topographic map) that show areas
T higher and lower amounts of sky noise.

and the celestial equator (the imaginary
extension of the Earth's equator into space).
The horizontal axis is in Right Ascension. This
represents the angle measured in hours (! hour =
15°) between the item of interest and 0° longitude at
Greenwich, England.
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Configuring Views Dl e

The appearance of Nova for || - Yewscock )
Windows is determined by the ff‘“ ;;"‘:‘*’ '
Views that you have ||, “:; g .
launched, Views are | ~- Sounch alams for View
configured separately from Experimenta

one another. Changes made | '--_;; : ,

to one View do not affect (i~ " Setipsonpt tracking
others. Createmw‘\hew

Tnitlal configiration of Views ;;.;:.'.an;’w

may be challenging at first, | C_P‘WeVEW to ditk...

but it quickly bi?c-omes: easy Help .

once you are familiar with the |-

View pop-up menuw. To bring | Open the pop-up by right-
up the View pop-up menu and | clicking anywhere on a
configure a View, position the View

Text Display determines whether the View's text is
normal (one column of text data for each satellite,
placed to the right of the map), Script tracking
(automatically changing as each satellite in the Script
becomes visible), or no text at all.

Map Style set the kind of map that will be displayed
in the View's map section. The map may be
Rectangular, View from Space, Radar, Sky
Temperature, or no map.

Map Size: Nova for Windows accommodates several
screen resolutions. Views may be sized (o fit the
screen that you have. Small is appropriate for
640*480 pixel secreens, medium for 800*600, and
large for 1024*768.

mouse over the View and
press the right mouse button.

For detailed conﬁgmﬁtion, such as choosing satellites
and observers, select Configure View from the pop-up.
This will display the Individual View Configuration

Sound alarms for View are explained on page 40,
Experimental is explained on the following page.
Set up script tracking is described on page 27.

Nova for Windows' quick time-step buttons
appear on each View. Their step size is set in

screen.  Page 19 explains the Individual View the View's Clock screen RN~ RIS
Zonfiguration screen. A

View’s Clock the ti for th Set Date and Time for View I
iew’s Clock sets the time for the ~Current seftings - Step Time —F—

view. This time can be the same as for /

he 9veml] Nova f9r Wmc_iows program @ Stop I o Eeset] 0 . Small ¢teps.

r_it can be entirely different. By oA

lefault, View time is the same as Year . Month Day | | l hd "lsecnhds ;l

Jova’s time. To set the View’s time to
. different value, click the Stop button
nd enter the desired values in the spin

l
- Hour

]19983 |3 3 |a

Minute

‘
hd

La'rﬁe steps

Second

oxes, To set the View’s time to
iova’s time, click Reset.

mall steps and Large Steps indicate

|12 | I:mE[ js0 2

@ Set computer clock I

|1 B ;;__]minutes 3
[Fa P

beip |

1e time jumps when the time-stepping

mows on the View's toolbar are
ushed.

Each View's internal time can be set independently

from that of other Views'

Note: The Set Date and Time for View screen (shown here) is ntot the place to set Nova's time or, typically,
the computer clock. To set Nova's overall time, use Sefup/Time from the Main Menu.




107

Experimental mode is a tool for

jExperimental elements

%]l The Derived bution enables

examining the effects of changes [~

=1 examination of several values

in Keplerian elements on satellite |-
orbits. Using the Experimental
Mode, orbits can be adjusted in
real ime and the effect on an orbit |
can be seen immediately. For 1|
example, what would the orbit of |
the Russian “Mir* space station
look like if its inclination was 10°
higher and its eccentricity was
0.1?

Experimental Mode is entered via
the View pop-up menu described

Qalaiﬂn nurrmar
il Epm:h time I

' -'%melrm naftie |Feng Yunt-2

J20788 ,
ST SR :
27079.1886816( @

o Elemant_s,at ,ia—— i
| " Inctination lm— @
Eﬁﬁsc.Nude W @

- Eccentricity W @ |

) ar}i; afpenigse WE’

such as apogee and perigee
= T4} altitude, period, etc. A more
visual approach is to configure the
parent View to display the View
from Space with an orbit
displayed. Then, as changes are
made in Keplerian elements, the
orbit’s shape changes immedi-
ately.
The key to a satellite’s identity is

its catalog number. Changes
made to the satellite’s catalog will

on the previous page. The
satellite used in this mode is the

Mean anomal-r |2?4 8477 :

Meanmnuan [7oiaoezz (3]

permanently change its identity
and prevent Nova from updating

first satellite on the View's - its Keplerian elements from an

satellite list. Bu‘ttons at the { " pecayrate I 000000109 @ external file.

bottorn o:”nthe Experimental Mode Enom otz [53475 | Enwies in the Elememt ser and
ow you fo retrieve |- - ';" epoch orbit # fields have no effect

lifferent satellites or to save the

esults of changes made in this - E" ﬁave

J_ Qenvedl

Eestnre on a satellite's orbit calculations.

lﬂ'i"'

Creen.

7 Heln-f

Setup/General (picture on following page)

‘he Genmeral setup screen provides access to settings
hat concern ail of the Nova program, These settings
vill affect the overall Nova screen display as well as
erformance. Settings are retained between sessions.
‘racking Algorithm The Plan-13 algorithm by James
diller is a simplified version of SGP4 which is very

ist and sufficiently accurate for most applications.
GP4/ SDP4 uses the two-part (near-Earth and deep-
»ace) model presented in SpaceTrack Report #3 and
:-coded from the original FORTRAN by Lt. Col.. T.S.
elso, Ph.D. of the U.S. Air Force. SGP4/SDP4
Tiploys genetal pertiirbation theory to provide highly
:curate prediction of orbital positions. SGP4/SDP4 is
iore time-consuming and should be used only if high
scuracy is needed. SGP4/SDP4 is also useful if
eplerian elements are old because it more accurately
counts for long-terin effects of pravirational and drag
TCES,

istance units: select between English, metric, or
autical units. These units will be used throughout

ova for Windows,

View style: "Free-floating views” may be placed
anywhere on the Windows dmktop A thin Main Menu

functions. This option permits fast switching of focus
between NfW and other programs but it may result in a
cluttered screen. “Contained views” means that all
Views are confined to the Nova screen, which may be
minimized if desired. This option generally results in the
most pleasing screen display if Nova is the only
program being run,

Show hints in setups controls whether small pop-up
hints appear when the mouse tests on a button or other
control for more than two secords. These hints are
useful when you are first learning to use Nova but you
may want to turn them off after you are familiar with
the program.

Include refraction correction instructs Nova whether
to comrect satellite elevation angles for the effects of
atmospheric refraction. This effect is always small,
becoming entirely insignificant above about 5°
elevation. There is a slight speed penalty for including
refraction correction.
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This choice affects

Fast and accurate, R " p "‘Il di:d“!“ﬁs 8-bit (256 color) maps
best for general- splayed in Nova are quicker to load but
purpose tracking for Windows

1" their colors are not as

E——

: diverse as 24-bit maps
| G3RUH Plan-13 kilometers
" miles

¢ nautical miles € 24-bit {millions),

& g-bit (265:c0la)) -

- . SGPIIJSDP4 4;
Somewhat siower

Tracking algunthm: l— Distan

but extremely - =7 _ ¢ radar miles T A
accurate. F Show hm15
S 3 - Vigw siyle e
' l- Pre-pqs?rt_;?n;cpr_sar, € Free-foating.outside Nova form *|
Should NfW32 " Minimize {0 tray . AR
minimize to the taskbar r Y & Contained inside.Nova form,

of [0 the system way? I lnclude refractlurr currecuun ,

I~ Autnmatmally updats Configurations

Select whether you want
separate, independent

/ Updaiamterval 41. Cpti caiwslhlﬁwnmat Fuaip‘rint’ﬁ!i density.

Check this box to F‘H e T Views or ail Nova’s
correct positions for 10 =} ogegrees I1 2% j b _ Views contained inside
atmospheric s o the main Nova form.
refraction x Eancal ’ ﬁelp l \y
7 This selects the
How far befow the
Hﬂ&vo::el;;?:ﬂd horizan must the Sun density of the pattern
¥ that fills satellit
satellite positions? be for the sky to be that flis satcllite

consxdered “dark?”
(default=-10)

f661prinls on maps

Use Setup/General for items thar apply throughout Nova for Windows.

Update interval controls how often Nova updates its Footprint fill density selects the density of the fill
mascreen display. A smail value results in faster pattern used for satellite footprints. A high density Is
ipdates but may consume more computer CPU time easier to see but it may obscure features on the map

han desired. A wvalue of 150, which results in 4-6 undemeath. A value of 25% is usually good.
ipdates/second on a Pentium-120 MHz, is a reasonable

ompromise between speed and CPU loading. Use a
arger number if other programs appear to run
luggishly.

ptical visibility Limit determines how far below the
bserver’s hotizon the sun must be for conditions to be
dark.” This adjustment is necessary because nightfall
oes not occur exactly at the moment of sunset. A
irger value for this setting means that the sky will be
arker before NfW consider it to be “night” This

:#ting only affects calculations related to wvisual
aservation of satellites.
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Selup!hme _ B2

Click here to stop
updating the time
hown in the boxes.

i

ick here to reset the

i€ iih the boxes to the MD"“" f, Day

ment computer time. IA_'g m
W

lick here to reset 3 "~ Minuteq Second

the computer’s

zlock to the time
own. This change
annot be undone.

@ éet con;lputer clock I

T

1  Local vs. UTC e
Ir Computer time -*——————1
f"' Use Windows. o This it the time to
“igettin gs which the computer’s
. _ _ clock is set.
e cure
e - ~={  This it the time that
~ Dlsplay time you want Nova for
Windows to display.
{6 Local f‘UTC \— —
F' 24-hour format Number of hours
difference between

= -

ST T UTC and your local
Localtime offset - time. NOTE : Western
from UTC (hrs) Hemisphere values are

7 Help

negative,

SF é1zhar

Correct timekeeping is essential for accurate satellite predictions.
Make sure that Nova for Windows is correctly configured for your system.

vetup/Time

‘his selection provides access to your computer’s
ate/time clock. Every computer has an intemal clock
18t keeps track of the date and time. This clock is the
asis for all of NfW’s sateHite predictions so it must be
sracciirarely. It is wise to check the clock at least otice

week to make sure that it remains accurate; some
omputer clocks drift many seconds per day.

he Current Settings display shows the current date
1d time as reported by the computer to the Windows
serating system. To change the displayed values, first
ick on the Stop button to prevent continued updates.
hen enter new values in the appropriate boxes. If you
ant to reset the computer’s clock to the new values,
ess the Set Computer Clock button. To reset the

Current Settings display to the computer clock (after
making changes but before setting the computer clock),
click on the Reset button.

The Local vs. UTC box tells Nova how to interpret the
time and date that it retrieves from Windows, Check
the appropriate boxes to tell Nova whether your
computer clock is set to local time or UTC, and whether
you wish Nova's display to be in local time or UTC.

If “Local” is selected for either the computer clock or
Nova's display, a “Local time offset from UTC” value
must be entered in the lower box. This value represents
the number of hours difference between your local time
and UTC. If your local time is behind UTC, then the
offset is negative.
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Blue~checked
"-Ialt Ed'tm ST ——— satetlites are
- Kep]er[an‘emmentg —— 303 available satellites. "Last up{  currently above the
noE "5' - - = « METEOR 3-5 ORB main Ob_vscrvcr s
- Sat?,_"rte".l_am?_’ L M‘Fi ! METEOR 3-6 horizon,
Catalog nimber | 16608 ||| MINSAT 01
Wik
Epocrrtime | 85 2350496400 I{—"mo-30 " ORBCOMM FM 14
- NOAA 1D ORBCOMM FM 15
E*ement“tl s ’n? - : ORBCOMM FM 16
- Click on a satellite name to select it. ORBCOMM FM 17
‘lnc"naﬂon 91.654 Then you may view or edit its
| iy Keplerian elements manuaily. ORBCOMM FM 18
RA Asc, Nude 123 69 . i ORBCOMM FM 19
N ORBCOMM FM 2
; Eccentrlcitg.r | 0.00044580 NOAA 8 ORBOOMM FM 20
T 344 401 muuu 0C3 ORBCOMM FM 21
fats °fp°”g“ 1 OPAL ORBCOMM FM 22
Mean anomah; | 15 68470000 ORBCOMM A ORBCOMMFM 23
B  ORBCOMM B ORBCO
| Meanmition | 15. 73?375?9 ORBCOMM C ORBCY Click here to
0004791 ar ORBCOMM D update Keplerian
Decay rgte ’ D ORBCOMME elements
1 Epoeh—om;t#—l 801 19 ORBAOMM F
T T a T e e e At ORBCOMM FM 1
ALat <lipe D 'r_ ot i-lu RE- i e B
| ¥& Derved| & add Sched §t - §X Update Kep. etements T
- 2 . X Cancel | .

Derived shows
information derived

from the currently- Click Add after

selected satellite’s manually entering a
Keplerian clements. new sateilite.

-~

Sched opens an editing
window to enter/change the
satellite’s operating mode

Config Extra 3¢ts the
Right Ascensiof\and
declination for the

“Extra” satellite at the
end of the st

schedule

Setup/Satellites is the place to update Keplerian Elements

vetup/Satellites

‘he Setup/Satellites display consists of two “pages,”
eplerian Elements and Groups. These will be
escribed separately although they share a common
{ain Database.

he Setup/Satellites/Keplerian Elements page in Nova
w Windows provides a means to update Keplerian
'ements smoothly and easily. The large list on the right
{ the screen contains all of the satellites in Nova’s
itabase. There is no practical limit to the size of this
itabase but a large number of satellites requires longer
ne to {oad and process.

eplerian Element page contains edit boxes on the left
de of the Setup/Satellites page. These boxes provide
e option ot manually changing individusl Keplcrian
ements. Select the satellite whose elements are to be
lited by clicking on the satellite’s name in the main

database list. Be cautious when manually editing these
values because some values may cause the satellite to
crash™ or its calculations to make Nova unstable.

NOTE: Each satellite’s Catalog Number is unique
and is used to identify the satellite internally
within Nova. If the Catalog Number is changed,
the sateilite will be treated as a new satellite and
added to the Nova database.

A very small number of satellites are positioned by
ground controllers so that the satellite’s antenna points
in a particular direction relative to the satellite’s orbiial
plane. For these satellites, values of ALat and ALon
describe the “attitude” (orientation) of the satellite’s
antennas. Alat and Alon are not providad in standard
Keplerian Element sets so their values must be entered
manually. Most satellites need no ALat/ALon entries.




The J&'Qedved: button displays a pop-up box

containing values calculated from the selected satellite’s
Keplerian Elements. Period is the time required for one
orbit. Apogee height is the maximum altitude that the
satellites achieves and perigee height is the minimum
altitude.

The button should be pressed after entering

new Keplerian elements in the edit boxes above it.

The | __

: '"ﬁO-ﬂl

Satelflite Mode c\chedule |
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It will prompt you for the file name, read the file, and
add the sateilites to Nova’s database.

e {' button removes selected satellites
If the database is later Updated

from the database.
from a file that contains the removed satellites, they will
be added back to the database.

you may configure NfW's
timed update function. When
it is enabled, NfW reads &

button presents a
multi-page dialog box
containing a database

1. Mode na:r.nei'“;'h

of the selected pe—

sateflite’s  operating : StantMA-. It| _ 5"
node schedule. Most - j r
satellites remain in the : End A '1 ]255 3‘

same mode all the time

—squinttype

C AO13IP3D type |

specified Keplerian Element
disk file at a regular interval.
If the file has been updated
with new Keplerian elements,
then NfW  automatically
updates its internal database
without human intervention.

& Nosguint .

 Lowgain
T Geocantric

w this function is not

This feature is useful if the

1eeded, However, :;sto tlfx)l::lputer o haSUirian
iome satellites such as matic means of acquiring
‘hase 3D, change Keplerian elements, For
heir modes of The satelllte mode schedule is used by only a example, some  systerns

yperation periodically.
Jifferent modes are
sed at different points in the satellite orbit so they are
pecified in terms of MA or “phase” (a form of Mean
wnomaly that ranges from 0-255). Up to 12 different
10des may be specified on separate pages in this dialog
ox. This information is used by Nova to determine the
Mode” value in the text display in each View. A
raphical summary of the operating modes vs. MA is
50 provided in this dialog box.

0 update the Keplerian elements in Nova’s satellite
itabase, Note: The Sun, Moon, planets, and celestial
dise sources do not require Keplerian elements. They
e included in the ‘“Naturals” group and cannot be
lited or removed from Nova’s database.

you wish to add one or two satellites from a NASA 2-

te format file, you may use the button.

" New

small number of satellites

receive Keplerian elements in
e-mail; if those data can be
placed in a disk file automatically, then NfW will
update itself without assistance.

Whe's Up? § scans through the satellites in the main

database and highlights all satellites that are currently
above the AutoTracking Observer’s horizon.

Cnnﬁg; extra

presents a form in which the Right

Ascension and Declination of a celestial object may be
entered.

Note: The “extra sat” is not appropriate for tracking
artificial satellites. The “extra sat.” might be a
comet or some other distant object that is not in
Earth orbit.
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~kast: duwrlloau%

[ ' 11:29;9953909 oM
B et
_—'FTF‘ seﬁings i ———————

B

+ Remute host lﬂpce!estrakcum

- [

: . _ % S
“| Remate file{s) '[pub!erementsramattjf. _'
| o o 2] 8

il . "
k] . .. ! N

N

1| Username:

]anonymous -

L L e e s

“ f Passwnrd | ]’“""‘*' li

iil'
i+ |’
' Remote Port I 1 % Reset l

| 2

a_%

X Cance! ! ﬂ chn
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temote Host is the FTP site which will supply files
ontaining new Keplerian elements. We recommend
tp.celestrak.com because the files are up to date,
ccurate, and reasonably sized. Other sites are also
vailable.

lova for Windows can downioad multiple files from
n FTP site and build a single local file from the
eparate FTP files, Remote files contains a list of the
les that will be downloaded. These are the files
‘hose names are checked in the Select remote files
rindow (below). File names must contain the fuil

irectory path and complete file name for each
ase is important for FTP.

licking on the Select files button @} opens another

indow where files may be selected for download.
ems that are checked wili be downloaded. You can
id, delete, and edit-file names in this list.

> edit an entry, click on it and make changes in the
emote file name box. After making changes, click the
zplace button.

ser name, Password, and Remote port are usually
1t needed and can safely be ignored. A few sites may
quire you to enter your e-mail address and a
ssword, but this is almost never required.
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Drag and Drop is an easy method of updating
Keplerian elements if you have already acquired an
ASCII text file containing new elements. With Nova
for Windows running, simply drag the file from the
Windows desktop or Windows Explorer onto the Nova

screen. Nova will automatically recognize the file and

attempt to update its internal database.

S clect femote !ales

W pub/elementa/iridium. txt ;]
¥ pub/elements/orbcomm. tXt
pub/elemenca/science. txt

¥ pub/elements/geocdecic . txt
¥ pub/alements/engineering. cr
|¥ pub/e lemencs/other, txt

¥ pub/elements/intelsat, txt
ID pub/elemenca/molinya. txt

1 pub/alement s/ globalatar, txt
{Jpub/elementa/military.cxt

O pub/elements/dmsp. Xt

I pubfelementslqoes txt. B |

Remnte T’Ie name-
lpublelementsf arateur.tXt

+ Ard l E)Bepface ﬂgelete l
-XQanEshl 2 ]:lelp |

o QK




113

Setup/Satellites method @ Rontadd I If the new database contains data for

> satellites that are not already in your NfW database, the
Keplerian elements giﬁ Update Kep. ele{r'i'ual_'ns;g button new satellites are NOT added automatically. No

This screen is presented when you press the Update

from the Setup/ Satellites or S)b,;g};oups screen. satellites are remaved from, or added to, your existing

NfW database.
R Ui | rre |
new database contains .. - . -4 C Uni + - T T 7 . UpdateKeplenan - .
Jata for satellites that ¥ ;g?:;if szﬁir:::naw e T elements and remove
ire not aiready in your satelitestoNmws b B Clean l any normatchirig o
NfW database, the new database Lo T . -gggszggm-ws -
satellites are added -
witomatically. e - ';Zﬁggenpxggiof” L e —nmny o Update'Keplorian
A pop-up dialog box @ DontAdd | addnew satelltesta AL l elsments via the:
vill prompt you for the L N dafabase o , o lnter_netusw!g FTP
iame of the computer - T ' s
ile containing ncI:av T ignore checksums- S . Setup ragulary
lements. This file may 14 Preserve sateliite names '®_ Timed l Ilschedt_ll_ed updates of .
€ in either the “NASA T i :grt:t:n:lr; Eﬁimm N
-line” or “AMSAT” . L Closs l 7 Hsip l T _ L. e diexie
yrmat. Nova will read - ’ -
1¢ file and
utomatically determine its format. Header text, which { The Clean button acts the Update

fren accompanies files downloaded from the Intemet, button except that any satellites in your existing
ignared. Nova reads the new file and updates the database that are absent from the new database will be
eplerian elements for all satellites in its database that

o . removed. In other words, after a Clean operation, there
atch entries in the new file. For example, if Nova should be a one-to-one relationship between the ﬁam
Nfains entriss for , _ NfW Database and the
=fitious sateilite A, B, C1 Timed updates of Keplerian slements satetlites in the new Keplerian
\d C but the new file only ) i _ - Element file.

ntains elem?nts for A . I™.Enable regulatly imed updates of . . ¢ e e

d B, then C’s elements  Kepleran elements from a diskfle. = -, ET? - | The FTP
il remain unchanged. P jj,' _ SN > . )

i the other hand, if the Com A Fuil fle. name o button apens another window
w file contains elements ~ * [c\novawin\datainasa.dat ¢ Whereyou c‘lm configure and

r additional sateilites, BRI SRR ;eg;l c!ownl- oading qf n;w

mn they are automatically f " Update intervat Update ngw- mzme;an;hismf;c:lts c;;z u:es
ded to Nov_ra s database. - ’30 3 |minutes ﬂ ;-I .. ¢ “FTP” protocol. You must
the preceding example, R . . \

he new Keplerian have an intemet connection for

. . Undate oniy if file date has changed’ o

Taent data file contained R -~ \ﬂ'u's function to operate.

ries for A, B, and D, * -Lastupdate * |- notinitialized — S T .

'n Nova’s database o | : - (9 Tmed | The Timed
uld add D " Prev.file'date [— not Infiaiized — ~  Update function
omatically. This may R A " rw=v 1 automatically reads a
useful if you have SN e TN l , ..  specified text file at a regular
€SS 1o a variety of - L“!;’...Pf._ j X cancel | 7 H_Elp___;:, .. interval and attempts to
ments in small files but — ' update Nova for Windows’
13y lead to an Automatic updates of Keplerian elements froma Keplerian ) elefnent dat-abase.
umulation of unneeded disk file are configured with this screen This function is useful if you
:llites after some time

have new Keplerian elements



delivered automatically and if they are copied into the
same file name each time,

Ignore checksums means that Keplerian elements will
be accépted even if the checksum digit is incorrect.
Checksums are used to indicate errors in data sets, so
use this option with caution.
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Checking Preserve satellite names will tell Nova for
Windows to keep any existing satellite names even if the
new Keplerian element file contains different names.
For example, if you like the name “Oscar 10” but the
new Keplerian element file calls it “A0-10," then
checking this box will let the name remain as “Oscar
10.”

§etup/(?roups

Groups are collections of satellites that have
something in common. You create and edit your
groups in Setup/Groups

Jova’s Groups are user-defined associations of
atellites. They are provided as a convenience for
ceessing similar satellites together. For example, all
veather-related or amateur-related satellites might be
laced in a Group. You may have as many Groups as
esired and each group may contain an unlimited
umber of satellites. For the sake of practicality,
owever, we recommend that groups contain fewer
1an 25 or 30 satellites. :

his page shares its Main Database with the
eplerian elements page.

he Groups page of Setup/Sateilites creates and edits
toups. Groups are collections of satellites that are
:fined by the user. They have no direct connection
ith any View but are merely 4 cofivenient way to
rab” similar satellites at one time, Clicking on a
ime in the Groups box will display the members of
e Group in the box betow.

roups are created with the Add button. The group is
imed and at first it contains no satellites. Select the
tellites of interest with the mouse and drag them to
e Group members box. Entries in the Group members
% may be deleted or rearranged with the mouse as
31l

» delete satellites from a Group, select the satellite
me with the mouse and then click the Delete button.

1 may rearrange the members of a Group by
igping their names with the mouse.

v} Seloct Sats | opens the Satellite Selector shown

the following page. This feature permits advanced
ars to sort through Nova's entire satellites database
d extract satellites meeting certzin criteria. For

example, a
Group pp— particular
application
You may have may
as many groups ;
Y Tequire
a5 you wish selection
[T T of all
[ <+ New | Rename I ¥ Defete | satellites
]—Gmup Weather Sats members—— certain
:g:: : ? :gzgor %—123 s eccentricit
etaor 2- i
NOAA 12 Meteor 2-18 Il:ln (;)t;o:?m
NOAA 13 Meteor 2-17 -
INOAA 14 Meteor 2-16 Use  the
NOAA O tabs across
Moteor 3-5 . the bottom
pateor 3-5 These are the satellite of the
et 34 "members” of the L TE page
pAEteor 3- selected group to choose
Meteor 3-3 i
which rule
feteor 3-2 t odi
Meteor 2-21 0 modify
: {Eccentrici
4 i I ’ JJ t}',
Inclination
! §electﬁ‘ats I & oelete I r
. Select satellites by PmOd)
Groups epis certain criteria based For each
on orbital elements rule, select
\(for advanced users) whether
you want

Any value to be all right or if the value must fall
Between, More than, or Less than the limits that you
set in the edit boxes.

To effectively ignore the value of any quantity, select

ANY as the nule.

For example, choosing ANY

inclination means that 4NY is ignored in selection when
inclination is evaluated.

Finally, in the Relations box, select whether you want
all the rules to be met simultaneously (AND) or whether

meeting any rule (OR) will be satisfactory.

For

example, saying "Eccentricity Greater than 0.01 AND

nclination Greater than 50°" means that a satellite must




meet both criteria, whereas QR
means that if it meets either the
Eccentricity OR the Inclination
criterion, the pass will be selected.

Note: If OR:is used as the
Relations operator, then setting
any rule to ANY will mean that

all satellites in the list will

qualify for selection

t may require some experimentation
0 learn to use the Satellite Selection
acility. After you have become
amiliar with it, you may want to
1se it to select satellites for a Group.
ressing the New Group button will
ause the selected satellites to
\ecome a new group, just as if you
ad dragged each satellite from the
taster database list manually.

= Summary F—— 5 sats ——=y
+ Eccentricit between 0010000 and.0.040000. ||.{FO-29
T ey 1000 and 0040000 PR
inclination  Any OFEG 3
wo | Smmerer N || savpex
. Period Any B ﬂ Starlette
1! o AND %t These satellites A~ |1
. :_’} Next ACS Any fit the rules |
‘|- 'Duration ]
4 Choose between
i Apogee: AND & OR
o for relations
{+ Pariges: between limits

r R‘ul_es : Duration
A ! o Any-ﬁ(ignorej

i F— :
eskonesi
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£ Satellite Selectos

Set selection N :
rulcs and limits N\ R_e'a“"”?_
T —— 11 @ AND.
- minutes.
F " § € More than.. " IS.EI I
@ Betwaen.._{ e g

0 qr Lasst]ﬁan.!;%l!&ﬂ

€ OR

from the satellites
selected here

based on current
rules & limits.

Nova's Satellite Selector is used to build groups
hased an their arbital characteristics.
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=1 1~ MainDatabase:

Alert, NWT

{ | |Aberdeen, iD Ahwsahnee, CA
- - . vw . Alexander City, AL
“|Birmingham, Engiand ‘\""" ?,;‘u(l)dbsyourpemmhze-d short st / Alexandria, LA 5
B - ervers by dragging locations
k- Canton, NY . from the Main Database of 2,000 Alexandria, VA
:jDayton, OH 1A Athambra, CA s
Lima, OH 1.1 {Acapulco, Mexico Alamogordg, NM Allan AAF, AK B
 {London, England / Pccra, Ghana MIemm, PA :
{ {Montreal, PQ "I pda, MN Albany, NY Alllance, NE
[:{Rochestar, NY I | Adak, AK Albany, OR Alpharetta, GA o
Salt Laka City, UT 11 JAdams, MA Albion, ID Altoona, PA, i
| 18an Francisco, CA _| {pdelaide, Australia dargue, NM Amariito, TX
I lsyracuse, NY \ {jafton, OK 4, TN Ambler, AK
‘ Toranta, ON "IN p-ao tMomnagion, England  Amchitka, AK
i EI Edit the latitude & longitude of S e

locations by dragging them to
the Edit Location box. Afier
making changes, click on Add fo

ﬂ Qeletel

~ Edit Location = e

A

To add an uniisted Observer, enter data in the
Edit Location box, then click on Add to
Observers List to save the new location

T ' .E] Observers List io save.

_Luggtlg amporary vaflure T o .

Eatitude deg: 746 . . wLongituds deg. 75 ' i]ocation: Alban. GA

Latitude min. 0 ‘Longl_tudi_t min. 0 |Latitude . 31.58" North

Latitude sec. : 0.08-- . tangitudesec. Q.00

i : ongitude: B4.16* West ;.

| North or SOumNorth ‘East or West West i : Longltude =

" 1o Observers List | Make AutaTracking Obg.| ' R

rrry— e r——— [

<

If you want to make the new Observer
became the autoTracking Observer,
click on Make AutoTracking Obs.

Use Setup/Observers to build your personalized “short list” of observer locations.
Each View's observers are set in the Individual View Configuration Screen
by selecting from the “short list.”

etup/Observers

e Setup/Observers screen presents Nova’s database
" observer locations. Nova's observer database is
lintained in two parts: the Magin Database which
ntains thousands of cities, hundreds of countries, and
ndreds of moonbounce entries, and a short Observers
t of observers that are user-selected. The short list is
own on the left of the Setup/Observers screen. The
»ervers List is used in configuring Views instead of
zsenting the entire Master Database.

stomize the Observers List to suit your needs.
servers may be taken from any of the four Main
tabases or you may manually enter latitude/longitude
a in the edit space in the lower left of the screen.
d or delete Observers to/from the Observers list by

drag-and-drop.  Search for locations in the Main
database by using the Find First and Find Next speed
buttons (with the flashiight icons).

To enter new locations, mouse-click on individual lines
in the editing region (lower left) and enter the
appropriate values. When the entry is complete, press
the Add to Observer List button to place the new
location in the Observers Box. If you wish to make the
newiy-entered Observer become the Observer used for
AutoTracking  calculations, press the Make
AutoTracking Observer button. It is essential that the
AutoTracking Observer accurately reflects your exact
position. Make sure that your location is entered
carefully and then transferred to the AutoTracking
Observer.
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l Setup/Antenna Rotalor

This means that the

& Fintetface < from South

' i Rotator Interface ~— - AZimuth rotator = antenna gocs R

Select Vo interface T N s through North, to South
if you have not f* Range 180-0-180 (Yaesu G-5400),

| |8AS! Sat Tracker

B:No interfaces
as City Tracker

|

installed one,

" Range 0-360" This means that the antenna

goes from North through

Sat Tracke Maximum {360 South, to North (Emoto).
Select the type of : e ~
interface that you [Qrbit Eies;:cti RIF-PC || Minimum J0 5
have installed. M2 RC2800P i Select the elevation
TrakBox / RACS05 ' o it ange that antenn
IEasyComm |  Eievation mtato&% ;'ummr g‘n‘"’mvﬂ- a
_{FODTrack * Range 0°- 90" Selecting 0-180°
F[NovaComm 1 cnables flip mode
1,|DOE oniy " Range 0°-180"

:-‘::z-:%e_r'IaI:g_mf'é?g l2 f,:"ﬁ‘f-ﬂj
A B Maximum

“th

180 5
_« " |{ Enter the highest and
lowest elevation

permitted by your

antennas.

—
; . i

a

\ Interface-

v oK

Accurate and reliable AutoTracking depends on proper setup and calibration
in the Setup/Antenna rotator screen.

‘etup/Antenna rotator

lova for Windows is capable of working with a
ardware interface to control azimuth-elevation
atennas rotators. Currently, Nova contains drivers for
n interfaces. The SASI Sat Tracker and ST-1
ymmunicate  with the computer via a parallel
printer””) port whereas the Kansas City Tracker is an
temal card. The RIF-PC is an internal card with 10-

The Azimuth rotator box contains selections of north-
breaking or south-breaking antennas. “0-360” means
that the azimuth antenna travels from 0-360 degrees;
the antenna points north at either end of the rotator’s
travel. “180-0-180” means that the antenna travels
from south, through north, to south; north is halfway
through the antenna’s travel. Emoto and several other
brands of rotators are north-breaking whereas the

t precision.
dup/Antenna rotator
ntains four pages. The
iter-face page tells NfW
hat sort of hardware
terface you have, if any.
r the SASI Sat
acker, AEA ST-I, and
F-PC, you should also
lect the appropriate port
mber (1-4), If your
mputer has the parallel
i at a non-standard
se address, enter it in
* Base Address box.

Yaesu G-5400/5600 series

Important

As supplied from their manufacturers, some interfaces
are accompanied by “TSR” software to establish
communication between a DOS computer program
and the interface. Nova for Windows does not need,
and will not use, these software “drivers.” Instead,
NIfW communicates directly to the interface and does
not use the TSRs at all. Therefore you shouid ignore
the TSR software drivers that are supplied with the
interfaces. Do not install them and do not use them.
If TSR drivers are already installed on your system
(perhaps inherited from a previous tracking program),
they should be removed because they might conflict
with NfW’s communication with the antenna
controller interface.

antenna rotators are south-
breaking,

In the Elevation Rotator
box, select whether the
elevation romtor and the
antenna which it controls
are capable of elevation
angles greater than 90°, If
the antefinas can elevate to
180°, Nova will auto-
matically use ‘“flip-mode”
during passes that require
it,
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