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)2 Orbital Mechanics

Table 5.3
One Two, and Three-Stage Rockets

Similar Stages (Equal € and A) e
Ver ¢ =3048 m/s (I, =3115)
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1 stage 2 stage 3 stage
specified m; s'p_eciﬁed Av
My 1 15000 15000 15000
My2 — 3873 6082 4926
My3 R — 2466 1618
My 1 2000 1589 1274 1393
Mmy» o 411 517 457
M3 — —— 209 150
mp1 12000 9536 7644 8681
mp2 — 2464 3099 2851
mMp3 e e 1257 o _936_
me 1000 1000 1000 ‘;5_32
€ 0.143 0.143 0.143 0.138
A 0.0714 0.348 0.682 0.489
Av (m/s) ,4906 6157 6514 7905 e
Mg 2000 2000 2000 2000
Mpror 12000 12000 12000 12468
Z 5 295 2.039 2.374
hv=lyos  Av=(153 dL
Avz €505 m
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The Altitude and Velocity of Satellites http://spaceboy.nasda.go.jp/note/eisei/e/eis03_e.htr

- ONLINE SPACE NOTES / Artificial Satellites

The Altitude and Velocity
~ of Satellites

2 000 6*98? : 2 Q'}’ 12
3,000 6519 2 30 39
5000 5818 3 21 1™
10000 4934 5 47 40 )

“ 30000 3310 19 10 51
235,786, 20052

~ Llopoe K

The hlgher a satelllte S altltude, the lower its velocity can
be

The speeds of satellites vary according to their distance from
the Earth’s surface. Because the gravitational force is weaker

lo12 : . 12/30/2002 03:54 P:
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neutralizing electron gun

magnets

electron
gun
negative grid
© electron positive grid

O neutral propellant atom

@ positive ion




Motori nucleari: progetti NERVA
(USA)e RD-0410 (Russia) negli anni
80-90. Il reattore serve a produre
I’energia termica per riscaldare il gas
(idrogeno) per I’espulsione. Questi
progetti sono poi stati abbandonati.

Per viaggio su Marte motore nucleare
molto piu’ efficiente degli altri motori
esistenti.



1. Payload Fairing —7 Cavee ae s
g2 (McDonnell Douglas)

Length 20. m (66 8)
Diameter: 5 (16.7f)
Structure: Aluminum isogrd

2.Cassini Spacecraft (JPL)

-

3. Guidance and Navigation
(Honeywell)

Guidance computer and control system, including ring laser gyroscope

(4 Gentaur Upper Stage
(Lockheed Martn Astronautics)

Length: 8.8 m (29 f)

Diameter. 4.3 m (14 f)
Pmpdstevw(wawm)
Propellant Liquid hydrogen and liquid oxygen
Theust: 147,000 N (33,000 Ibf)

Iw:444sec

@nanNBLowefStage

6. Liquid-Propellant Rockets

(Stage | and Stage )
(Lockheed Martin Astronautics)

Length 36m (1161 Ve
6 msmnf(m; ok S A
Structure: Aluminum skin (Stringer) "

o 7. Stage | and Stage Il Engines : N =
(Aerojet) \h.° . N g T

Il 3w

@ PropelatNZMAemmSO
Thrust: Stage |: 2.4 million N (548,000 Ibf, total for 2 engines), Stage II mooonuosooom
l : Stage I: 302 sec, Stage II: 316 sec

(8
TW N 8.Solid-Propellant Rocket Motors
(Aliant Techsystems)

i L—A — Length: 43 m (11248)

Diameter:32m (105 )
Theust: 5.2 milion N (3 milion b, tfal for 2 motors)
I,p:28633c
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The line represents The Efficient Frontier,
Higherfll the optimal combination

2 of risk and return.

oc
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e

Q Each dot represents a portfolio. Those closest to

w O
] - @ The Efficient Frontier have the potential to produce
ower

the greatest return with the lowest degree of risk.

ELower HigherE

RISK/VOLATILITY
(STANDARD DEVIATION)
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