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General
Goal of Today's Lecture

»You will learn about basics of rocket &
science and do some exercises with =
selected examples.”

“It’s time we face reality, my friends.

We're not exactly rocket scientists.”
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It’s time we face reality, my friends.

We're not exactly rocket scientists.”
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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
Launch Vehicle Configuration (HII-A F4)
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Rocket Equation
Launch Vehicle Flight Plan (HII-A F4) No. 15

Event Time passed after liftofT | Distance on earth Altitude Inertial velocity

hour  min. sec, km km kmv's

I Liftoff 0 0 0 0 0.4
2 Solid Rocket Booster (SRB-A) burnout I 40 20 30 1.3
3 SRB-A jettison 1 47 23 57 1.3
4 Payload Fairing jett: 4 20 153 202 1.8
5 Ist stage engine culoll 3 35 404 390 36
6 12 stages separation & 43 426 405 3.6
2e engine ignition 6 49 443 416 35

8 2nd stage engine cutoll’ 15 38 2662 BO8 74
9 ADEOS-II separation 16 28 2995 208 74
10 FedSat separati 30 55 5704 524 74
11 WEOS sep: 32 4 9462 826 74
12 ¢ —LabSat separation 3430 10193 828 74

(JAXA)
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Event Time passed after liftofT | Distance on earth Altitude Inertial velocity

hour  min. sec, km km kmv's

I Liftoff 0 0 0 0 0.4
2 Solid Rocket Booster (SRB-A) burnout I 40 20 30 1.3
3 SRB-A jettison 1 47 23 57 1.3
4 Payload faring jettison 4 20 153 202 1.8
5 Ist stage engine culoll 3 35 404 390 36
6 12 stages separation & 43 426 405 3.6
2nd stage engine ignition 6 49 443 416 3.5

8 2nd stage engine cutoll’ 15 38 2662 BO8 74
9 ADEOS-II separation 6 28 2995 S08 74
10 FedSat separation 30 55 5704 524 74
11 WEOS separation 32 40 9462 826 74
12 ¢ —LabSat separation 3430 10193 828 74

(JAXA)




Rocket Equation
HIl-A F4 Launch (Part 1)
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HII-A F4 Launch (Part 2) No.19 s
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Rocket Equation

y (HII-A F4)

Launch Vehicle Trajector
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Rocket Equation :
Major On- orb|t Events (ADEOS )
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Rocket Equation g .
On-orbit Configuration (ADEOS-II) No.25 " @l

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

Imager

Polarizati | Directionality

olarization and rectionality \II [GLI]
\

of the Earth’s Reflectance(POLDER)

Improved Limb
(JAXA) Sea Winds Antenna Atmospheric Spectrometer- I (ILAS-1T)
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Earth's Atmosphere
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lonosphere (Aurora)

Mesosphere

Tropopause

Troposphere

Stratosphere
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Solar System

Venus

B Asteroids [

Mercury

Jupiter Saturn Uranus Neptune Pluto




Solar System
Realtime Simulation No.31 “wofoes’
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Earth Orbits
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Geostationary Orbits (GEO):

are circular, low inclination orbits around the Earth
having a period of 24 hours. A spacecraft in a
geosynchronous orbit appears to hang motionless above
one position on the Earth's surface.

Polar Orbits (PO):

are orbits with an inclination of 90 degrees. Polar orbits
are useful for satellites that carry out mapping operations
because as the planet rotates the spacecraft has access
to virtually every point on the planet's surface.

Sun Synchronous Orbits (SSO):

are walking orbits whose orbital plane precesses with the
same period as the planet's solar orbit period. In such an
orbit, a satellite crosses periapsis at about the same local
time every orbit.
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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.

F =ma
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Kepler‘s Laws
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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). et
If two bodies revolve around each other under the o
influence of a central force (whether or not in a * -lz.—
closed elliptical orbit), a line joining them sweeps Sy
out equal areas in the orbital plane in equal v
intervals of time. T o ey i o term (i, iy, o, w2
Stating that the ratio of the square of the

revolutionary period (in years) to the cube of the T,2/T,2=R3/R.3
orbital axis (in astronomical units) is the same for /

all planets :
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