FALCON 9

SPACEX / Crew Dragon Demo-2 Mission

The first manned mission to the International Space Station
was carried out by SPACEX in May 2020. It was a milestone
in the development of the space race.

Crew Dragon capsule
and cargo hold

Second stage

Powered by a single Merlin
1D Vacuum FT engine,
designed to burn for six
minutes generating a thrust
of 934 kN. It has two
redundant ignition systems.

Interstage

First stage

This part is recovered on
earth and is totally reusable.
It is powered by a nucleus
of 9 Merlin 1D engines.

Landing legs

Four landing legs unfold
seconds before contact
with the earth; these keep
the structure vertical.

Fins
These are to control the

first stage descent through
the atmosphere.

Engines
Nine engines are arranged

in an octaweb (an octagon
with a central engine).
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Falcon 9 launcher

This generation rocket is

70 m maximum height and
3.66 m in diameter. Mass

at liftoff is 549 T with an

initial thrust of 7,600 kN. If
the rocket is non-reusable,
the cost is $62M USD, if it is
recovered in the first stage,
the cost is $56M USD. SPACEX
aims to reduce this cost.

Crew

The astronauts on board

the Crew Dragon capsule
were Robert Behnken and
Douglas Hurley. Hurley was
the last astronaut to go to
space in the Space Shuttle
programme nearly a decade
ago and is the first to return
after nine years without a
launch from American soil.
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Cost is key

NASA has not launched its
own astronauts since the
end of the Space Shuttle
programme in July 2011
During this period, NASA
astronauts have travelled

to space in Russian Soyuz
rockets, at the modest price
nearly $90M USD per seat.
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NASA contracts

In 2014, NASA awarded two
contracts for the construction
of a space launch vehicle.
One went to Boeing/Starliner
for $4.2B USD and the other
to SpaceX/Crew Dragon for
$2.6B USD.
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Touch Commands

The capsule has three

touch screens to make
commands using specially
designed gloves. It does have
physical buttons covered

in transparent film for
emergencies.
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CABIN SPACE
FOR ONLY
7 PEOPLE

4 FOR NASA
AND 3 FOR
SPACE
TOURISTS

It is the most
powerful rocket in
history, designed to carry

cargo and passengers
into Earth orbit,
to the Moon, Mars
and beyond.
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Third crew member

When a small, sequined,
stuffed toy dinosaur starts
to float in the cabin, this is
the astronauts' sign they
have reached zero gravity

(GO) and they are weightless.

CREW DRAGON

- Height: 81 m
- Width: 3.7m

- Weight: 9.5 tons

- Pressurised volume: 10 m*

Space fashion

The astronauts breaked in
lighter, less bulky space suits
created by Hollywood costume
designer Jose Fernandez, who
also designed the costumes
for Batman, Thor and X-Men
among others.

- Non-pressurised volume: 14 m3

Liftoff

Build the first
human colony

on Mars

Protects the docking

system and the access door

during the ascent

Parachutes

Support for landing

Windows

The largest of
any crew capsule

Entry hatch

Used to enter and exit
the capsule only
when itis on land

Super Draco
Thrusters

Provide thrust in case
of emergency

Draco Thrusters

For attitude control
during orbit

Umbilical connection

Transfers pressurised air
and energy between the

cargo hold and the capsule

Ascent

with Platform

Launch pad hitch

e Cargo hold

Spacecraft's payload;

on the surface, solar panels
alternate with cooling
systems

@ Fins

Provide passive stability
during launch

@ Engine fairings

Contain Super Draco
engines for landing
and in case launch

is aborted

@ Leg fairings

In case of earth landing

Stage 2 Separation

To reduce costs, one of the objectives of
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Space Exploration
Technologies Corporation
(SpaceX)

Founded by Elon Musk in
2002, SPACEX is an aerospace
transport company whose
goal is to build reusable

Elon Musk

Tesla Motors & PayPal

space launch vehicles and
spacecraft.

It designs, manufactures,
tests, and launches
its own spacecraft.
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After the milestone of taking astronauts to the ISS, SPACEX
has continued to develop launch vehicles, using the same
principles, with its sights set on the Moon. Subsequently,
the Falcon Heavy and Starship Super Heavy arrived.
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Heading towards the

International Space Station (ISS)
Dragon Crew
Separation

Flip manoeuver
stage

Fins unfold

SPACEX rockets is their complete reusability.

For the landing of stage 1,
SPACEX designed drone barges
(autonomous spaceports),
several of which are operational
in the Pacific Ocean (for launches
from the Vandenberg complex

in California) and in the Atlantic
Ocean (for launches from Cape
Canaveral, Florida).

The first Falcon 9 launched
from the same platform (A39)
that the historic Apollo XI
lifted off from in1969, in its
epic voyage to the moon.

Aerodynamic
guidance

Download & Share!
aertecsolutions.com

If the manoeuvre occurs -
in a sub-vertical zone,

Vertical
Landing

due to the earth's rotation,

the relative position of the
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platform is in the ocean.
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