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EinfUhrung Astrogator

e Astrogator ist eine visuelle
Programmiersprache um
komplizierte
Missionsablaufe sequenziell
zu simulieren
e Starts, Manover,

Interplanetare Missionen,
Rendezvous und Docking

e Missionsplanung, Design
und Analyse

e Bahnberechnung durch
numerische Integration
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Astrogator

e Neues Szenario erstellen: Astrogatorl
e Start: 8 Feb 2008 00:00:00
e Stop: 9 Feb 2008 00:00:00
e Epoch: 8 Feb 2008 00:00:00

e 3D Graphics 1 - Properties — Grids: Show ECI
Coordinates aktivieren

e Neuer Satellit: Hohmannl
e Orbit Wizard abbrechen

e Satellite Properties — 3D Graphics — Pass — Orbit Track
- Lead Type: All

e Satellite Properties — 3D Graphics — Model - Detail
Thresholds: Marker, Label auf Maximum setzen
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Initial State

e Satellite Properties — Orbit — Propagator:
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Propagate
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Hohmanntransfer — Ausgangsorbit

e Run entire Mission Control Sequence
.

fml tttf R umfahrtsysteme  fiiis
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Hohmannubergang

Educatiohal Use only

- Hoh mann—M anéver 1T~
DeltaV=1400 m/s

" Coasti ng bIS
Apogaum

. __Hohmann-Mandver 2
Aagi

Earth
8 Feb
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Hohmannubergang — 1. Maneuver

e Insert Segment - Maneuver
e Delta V Magnitude: 1400 m/sec

e Insert Segment - Propagate:
umbenennen in Coasting

e Run entire Mission Control Sequence

Fropagate
M aneLwer
Coaszting

e Animation abspielen %'”“E'State
J

fml tttf R umfahrtsysteme  fiiis

sitat Stuttgart



10

Hohmannubergang — 2. Maneuver

-
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Hohmannubergang — 2. Maneuver

e Insert Maneuver

e Wie grof3 muss das Delta V sein,
damit der Oribt kreisformig wird?

Avy = vy k= V) HE = /%_"ME 1=3.989%10"nm’ s>

e Insert - Propagate Segment:
Final Orbit

e Run, Animation starten!
e Exzentrizitat uberprifen
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Target Sequence

e Hohmannl Satellit kopieren und
einfugen

e Alle Segmente bis auf Initial
State und Propagate |6schen

e Insert - Target Sequence
e Target Sequence 6ffnen

e Neues Manover innerhalb der Target Initial State
Sequence erstellen: Hohmannl < ?;”;:fg‘:quem

e Neues Propagate-Segment einfigen: Hohmann 1
GTO Coasting #

g
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GTO_Coasting

e GTO_Coasting — Stopping Conditions
— Insert: Apoapsis

e Duration Condition deaktivieren

e GTO_Coasting — Results — Keplerian
Elements: Radius of Apoapsis
einfugen
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Target Sequence - 1. Maneuver

e Target hinter Delta V Magnitude aktivieren
e Initial Guess fur Delta V eintragen: 2 km/s
e Target Sequence - Profiles — Properties:

Impulsive Maneuver aktivieren
Radius of Apoapsis aktivieren
Radius of Apoapsis — Tolerance: 1m
Desired Value: 42164.17 km
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Target Sequence - 1. Maneuver

Differential Corrector El
Variables ]Convergence ] Advanced ] Log ] Output ]
Control Parameters
se | Name Final Value MM
2

i pukiveHinur Spherical agniude

Initial Value: |Z km/sec

E Perturbation:
Method: |By intial value |
E Max. Step: 0.1 km/sec ]

Value: [0.001 km/sec e
=
4

00001 kmisee  ma| | ~cEing

Comection: [0 km/sec

Tolerance: |1E-: 09 kem/zec

Equality Constraints

e| CurrentValue| Object

42164.17 km

Differsnce:

Scalin
Dkm & ?

Method: |By desired value |
Tolerance |'I m ad

0,001 km E et |1 E

Value:

ok | N:-I:-rec:hen|
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Target Sequence - 1. Maneuver

e Target Sequence - Action: Run active
profiles

e Run!

e Target Sequence einflugen
e Manover in Target Sequence einflugen: Hohmann?2

e Delta V Target aktivieren niial State
o _ Fropagate
e Initial Guess eintragen: 1 km/s =A@l Target Sequence
. . . Hohmann1
. _ _ & -
o Stopp_lng Con_dltlons 1O Toroet Seauence’
Duratlon - TI‘IpZ 24 hr Hohmann?
E G50 Coasting
S5

J
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Target Sequence - 1. Maneuver

® o)

Educaticnal Use Only

*

Control | Hew 'u’all.le| Last Upclate| Constraint | Desired |ﬁ.u:hieveu:l| Differenu:e|

...eMnvr.Spherical. Magnitude | 2.42462 km/ | -8.9166e-007 | ...Coasting : Radius Of Apoapsiz | 42164.2 km| 421642 k| 7.0854=-00
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Target Sequence - 2. Manover

4 Institu
RS ™

GSO_Coasting — Results — Keplerian
Elements: Eccentricity

Target Sequencel - Properties — Impulsive
Maneuver: aktivieren

Target Sequencel - Properties -
Eccentricity: aktivieren

Target Sequencel - Properties -
Eccentricity — Tolerance: 0.001

Target Sequencel - Action: Run Active
Profiles

Run!
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Inklination

e \Was muss getan werden um die
Inklination auf 0° zu verringern?
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Target Sequence - Inklinationsmanover

e GSO_Coasting — Stopping
Conditions — Insert -
Ascending Node

e Target Sequence einfligen el St
. Propaoate
e Maneuver in Target Sequence g rieen.
einfligen: Incl Change EEET";”"T‘”L_
T a3 I Loasiing
e Maneuver - Attitude Control: :d?’ . 1
Thrust Vector, X (Velocity) 7 gﬁrgmhiiﬁﬁ'fe
aktivieren, Y (Normal) pv D
d (tIVIel‘en - n Target Sequence’
5 Incl_Change
............. JE
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Target Sequence - Inklinationsmanover

e Incl_Change - Results — Keplerian
Elements:
e Inclination einfligen
e Eccentricity einflugen

© Tarfc_;et Sequence2 - Action: Run active
profiles

e Target Sequence2 - Properties — Impulsive
Maneuver X & Y aktivieren, Inclination und
Eccentricity aktivieren

e Tolerance: 0.001 deg bzw. 0.001
e Propagate Segment einfugen, Trip: 24 hr

fm Institut fir Raumfahrtsysteme
Universitat Stuttgart




Antriebsbedarf

e Wie lange dauert der gesamte
Hohmann-Ubergang?

e Wieviel Delta V wird fur die drei
ManoOver bendtigt?

e \Was muss getan werden um eine
Geostationare Bahn mit 19.2° Ost zu
erreichen?
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