Geometria di un satellite
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Sfera Celeste 2/2

A spherical triangle consists of Great Circle
Arcs, extending from the sphere's center,
forming Great Circle Angles. FKelations
among arcs and angles are:

cos{A) = cos(B) cos{C) + =in{EB) =in {C) co=s(a)
cos{a) = - cos{b) cos{c) + sin{b) sin{c) cos{A)

sin{A)fsin{a) = sin{B)fsin(b) = sin{C)f=in{c)
Morth Pole

SMAD Appendix D

Greenwich Meridian
{0" longitude)

Using an equation for Great Circle Arcs, distance between
1 & 2 1= estimated as:

cos(n) = cos(90°- ¢,) cos(90°- ¢,) + sin(90°- ¢,) sin(90°- ¢,) cos(6,-6,)



Finestre di Lancio

L>i? SMAD Appendix D
' Table D-1 p. 905 riga
rA=1]|7 y 4 col. 3
_ SMAD Appendix D
A<i? Tablj/g-l p. 905 riga
5col. 3

sin B = cos i/ CoS X
cos & = cos B/ sin i
LST=Q + 8

fonBinan 1597 ST = Q +180° - §

SMAD chapter 6.4

p. 153-155 Vsud = - Vo COS ¥ COS ﬁL B azimuth di lancio

V.. =V.cosvsin B, -v.7Yangolo traiettoria
est — ~0 .y PL= Vs volo al burn-out
V., =V, SINnYy (Vz) (vedi ultima trasparenza

v, =464.5 cos A m/s > 0rRS)
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Sistemi di Coordinate 1/3

Sistema Geocentrico

‘G

eog raflco” The Prime

Z  Meridian

Meridian

(3=0) Parallel

A - Geographic longitude
¢ - Geographic latitude

R - Mean Radius of the Earth
O - The Geo-Center

The Equator
(p=0)

Unit & Georeferencing




Sistemi di Coordinate 2/3

z Heliocentric Inertial System

Geocentric Inertial Syste

vernal eguinoy
direction

poriod of
precession = 26,000 yrs

retta o

ione &

50.2786" westerly drift of the Vernal Equinox per year



Sistemi di Coordinate 3/3

HNORTH POLE

LVLH
%ﬁiocal Vertical — Local Horizontal

pitch
Direction
of Moton
Pitch = 0
Yaw=0
Roll= 0
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Studio Eclissi 1/3

h=1000 km, i = 32°

1 Jun 2004 12:26:40.00
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Studio Eclissi 2/3
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21 Jun 2004 12:5[]:0[].[]ﬂ|
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SMAD chapter 5.1

Example 1,2 e 3

p. 105-110
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Geometria Terra / Satellite

p raggio angolare Terra

n angolo di nadir

¢ elevazione

A angolo centrale Terra

SMAD chapter 5.2
fig 5-13 p. 110-113

sin p = cos Ay = R{/R = R;/ (R;+h)
sinm =cos € sin p

A=m/2-m-¢

tgn =sinpsin A/ (1—-sinp cos 1)

D =R;sinA/sinn
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Geometria di un satellite 1/3

“isometric swams —
view” 7

Orialt

“S/C centered
celestial sphere” cuse roa
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Geometria di un satellite 2/3
B, = 25° = ®/2 =56.5°

Durata fase notturna
(eclisse): max e min

B, - max e min

8. = 35°, Az= 75°
A =0.5m? —

N U |~ . ) -“eclisse”  Az=Az, ®/2
A\ .‘\-‘.\i‘» Nadlr _;'__,L—)""}/ :
NN T T - “dietro”: B= m/2
S -
et
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Geometria di un satellite 3/3

|, = 2000, 5, = 220
\ 20° Pacailel IN = 1850, 7\‘N - 100

Scan 1 - I . « 10* Parailel :

' p = 59.89,[Ag = 30.2,
Dinax = 3709 km

max

Equptor =

At L@y L= 18.79 (swath width)
| Az = 48.3°

£3* Maridizn

0 Mueridian O (da N)

.10° Pacalled

O(da - n = 56.8° (e=14.5°)
satellite)| D = 2444 km




Passaggio sopra la stazione 1/2

Meglio: geometria vista dal satellite!

Nota: quella segnata non € un’orbita

del satellite ma un cerchio max che
passa per O e N

N = Sub Satellite Point
O = Punto qls Terral!l!

COS WL = Sin Ay SIiN A5+ COS Ay COS Ag COS(lo-1y) =1

Sin Ag= Sin Ay COS L+ COS Ay Sin n cos Az (u=A4)
— (ai i : SMAD chapter 5.2
cos Az = (sin Ay —Sin A cos 1 ) / cos Ay Sin fig 5-12 p. 112
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Passaggio sopra la stazione 2/2

polo (I'y1o, X

SIN M= COS €, SIN P

s 8N

}\“max= /2 — Nmax = ©min

Dmax= RT sin 7‘“max / sin Nmax

. N e ¢ ,—rjp,.—‘,__"_ -.-‘."- ,:- = ;
y -~.,_‘-,‘ ,1.. e = ;
nNodo (I, g od 0—).'L s

=

=LA AW i ). + COS ',01,COS A,COS(lo! hop0)

i — =

SMAD chapter 5.3.1

tan Ny, = sin p sin Ay, /(1 - sin p cos A ) fig 5-17 p. 118-121

Emax — m/2 — Nmin ~ }\‘min RT sin }"min = Dmin sin Nmin
Omax = Omax = Vsat / Dmin cos AD/2 =tan A,/ tan A .,
Trieste, 24 ottobre 2011 T = 1/180° acos(cos A,/ COS A i) 17



