AN ANALYSIS OF THE FALCON 9 AND ITS

REUSABLE LAUNCH SYSTEM

Nicholas J. Weaver, Department of PAGET
Faculty Sponsor: Dr. Earry Hojjatie, Engineering Technology Program

Irf"r'i'h.is projeciwill zive an in-depth presenitation of Space X's medinm 1ift lavmch

/ The “Space Exploration Technologies

{ Corporation™, also lmown as “Space
X", was founded in 2002 by engineer
and technologicalentrepreneur, Elon
Musk. Space Xis a privately ouned
space manufacturer and iransportation
services company dedicated to reducing
the cost of spaceflight and travel in
oxder to initiate the Human colonization
of Mars and other habitahle celesiial
hodies in the Universe. The corporation
has multiple government and military
coniracis that provide funding io the
cOmpany’s projects. Space Xis

from NASAalone, as of January 2020,

currently receiring $4.2 hillion dollars / bhackburn™ afier repositioning itself and follows a proper trajectory towards Earth.

rocket, the Falcon 9 and iis reusahle launch sysiem. The Falcon? is the first rocket Ssuice: _

ever desizned to underzo the process of re-entering the atmosphere and landing https:fspaceflightnow com/ 012/ 205 spaces
vertically. Ensuring its re-usahility for future rocket launches and allowing for space falcon-B-hoosts dragon- cargo-ship-to-orbat-first-
manufacturers suchas, Space X, to save more their funding for sther space-faring stage-mizses landing target/

projects. This projectwill present a background of Space X and the Falcon 9.

Information regarding the Falcon @ and its capabilities incluling, the Reusahle

Launch System willbe given as well Data regarding the Falcon? such as, fis Orbital

Velocity and Initial Velocityata certain distance of orhitwill he given as a form of
I'\:.:."rittmi calculations demonsirating the Falcon 9°s amazing capahilities
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The Reusahble Launch System e ———

In 2011, Space X initiated the “Reusahle Launch System Development Program” / Orbital Velocily \

with the intentionofcreating a rocket thatwas able to land itselfand be reused for

future planned missions. To give an in-depth anabysisof the sysiem overall the e
hooster of the fivst halfof the rocleetis programmed to follow a precise flichipath N T
hack to Earth by undergoing a series of autonomous manewvers on its decenthaclk Tnitial Velocity

to the surface of the planet. Afier separation, theboosterperforms a “hoost

The hooster takes checkofits own position and velocity doing this process. VE = Vi+at
- Whatisthe Faleon s orbital welocity when

/ The Falcon® is a two-stage rocketdesigned
for the iransportation of satelliies and the
eveniual transportation of asironaws
thought the Dragon spacecrafi. Tiis the
first orhital class rocket capahle ofheing
reusahle. It uses cryogenic lijuid oxyzen
and rockei-grade kerosene as propellands
and is equipped with @ merxlin engines. It
has a height of 70 m (229.6 fi) and weighs
549, 054 kg (1,207,920 Ih. ). Being made
with aluminum-lithiumalloy, it cosis $62
Million to consiruct. ol
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The Falcon 2 is equipped with an onboard compuier that reads data from the

Ineriial Mavigation System, whichmeasures the currentposition and velocity. It i rachia il T e o N

also reads data from the GPS to track iis position glohally. The computer Jtbeforestoahon

compares data read from the IINS and GPS io its initial flight path. If there is Iﬁlé?xlu—HM W[5 9T 1024 )

any changes ofdeviations to the flizhipaih, the computerwillre-adjust the ' by =T
rocket’s decentaccording io the data received. N AN ;.

- Whatisthe Falcon s orbital welocity when
it reaches amaritmum attitude of 163 km?

/ SDurces:

“Falcon® First tage Velocity and Altitude Comparisons” The
Planetary Society Blog, w0l anetmny: o g mult medis/space
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- Whatisthe Faleon @%s initisl velocity att =
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