Part 2

C-O-S-T ENGINEERING II"™

Economics of Satellites, Rockets and Space Organizations

Lecture Series given by Dr.-Ing. Robert Alexander Goehlich
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General
Goal of Today's Lecture No.3 M oer

Sy

,You will learn about basics of satellite science and do some exercises
with selected examples.”
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General : ,
Contact No.4 “wiospee’
Dr.-Ing. Robert Alexander GOEHLICH
Mobile: +81-(0)90 1767 1667
Fax: +81-(0)45-566-1778
Email:
Internet: Keio University
Department of System Design
Mr. Akihiko Hara (Teaching Assistant) Engineering
Mobile: n.a. (Space System Engineering)
Email- Office 14-609/14-620

3-14-1 Hiyoshi
Kohoku-ku
Yokohama 223-8522

Mr. Sindharta Tanuwijaya (Webmaster) I JAPAN
Mobile: n.a.
Email:
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Rocket Equation
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where u is the final rocket velocity, v is the velocity of the exhaust gases, Mo is
the starting mass, M is the ending mass of the rocket and uo is the initial rocket
velocity prior to the fuel burn. This equation was published by in
1903.
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Rocket Equation ;
Major On orb|t Events (ADEOS 1)) No.6 ‘oWl
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Rocket Equation
On-orbit Configuration (ADEOS-II) No.7  “n ®ee

Inter Orbital Communication Advanced Microwave Scanning Radiometer(AMSR)
Subsystem(IOCS) Antenna

Imager
Polarization and Directionality \ [GLl]g

of the Earth’s Reflectance(POLDER) |

!

Improved Limb
(JAXA) Sea Winds Antenna Atmospheric Spectrometer- M (ILAS-TI)
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Rocket Equation
Major Satellite Characteristics (ADEQS-|[)No.8 787

Name Advanced Earth Observing Satellite -11 (ADEOS-IT)
Calegory Sun-synchronous subrecurrent orbit
Altitude: §02.92 km
Inclination 98,62 degrees
Period 101 minutes
Recument period 4 days
Otbit

Number of recurrence: 14 +1/4 revolutions day

Orbits per Reeurrent: 57 revolutions

Local time at descending node: 10:30 4/ 15 minutes
Minimum iner-orbital distance: 703,07 kmiover the equator)
Reeuwrent aceuracy +-5dn

A box shape with a solar aay paddle, and antennas for Advanced Microwave

Scanning Radiometer (AMSR), Inter Orbital Communication Subsystem (10CS),
Configuration
and Data Collection System (DCS)

Size
Main body 4mx4mx 6m
Solar amay pacdle:  3m x 24m

Mass 3.68 tons

Power generation More than 5 359W (EOL)

Mission life 3 years (JAXA)
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Rocket Equation g .
HIl-A F4 Satellites Separation No.9  “m ¢

(movie)

Solar System

Mercury Venus Earth

g Asteroids
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Jupiter Saturn Uranus Neptune Pluto




Newton‘s Laws

Every body continues in a state of rest, or of
uniform motion in a straight line, unless it is
compelled to change that state by forces
impressed upon it.

The change of motion (linear momentum) is
proportional to the force impressed and is made in
the direction of the straight line in which that force
is impressed.

To every action there is always an equal and __.

opposite reaction; or, the mutual actions of two
bodies upon each other are always equal, and act
in opposite directions.

Kepler's Laws

If two bodies interact gravitationally, each will
describe an orbit that is a conic section about the
common mass of the pair. If the bodies are
permanently associated, their orbits will be
ellipses. If they are not permanently associated
with each other, their orbits will be hyperbolas
(open curves).

If two bodies revolve around each other under the
influence of a central force (whether or not in a
closed elliptical orbit), a line joining them sweeps
out equal areas in the orbital plane in equal
intervals of time.

Stating that the ratio of the square of the
revolutionary period (in years) to the cube of the
orbital axis (in astronomical units) is the same for
all planets

T =any unitof ims {our. day week, o)

T2IT2=R2IR?
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Example g :
New Markets: Madmen in Space No.13 ‘s

(SpaceWorks Engineering)

Example g )
New Markets: Madmen on Surface No.14 “a SWECF

v I MADMEN Lander Spacecraft Surface Action
1
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(SpaceWorks Engineering)
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Definition p
Definition of Cost Engineering (Practice V)No.15 875

Case C

%

» Step 5: Discuss within your team the consequences
of lower performance (= less payload) from an
economical approach.
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