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FHE WMHITE HOLUSRE
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April 20, 1961

MEMORANDUM FOR
YICE PREGIDEMNT

In gocordancs= with oar comversation 1 woald MEc
for vou as Chairiman of the Space Conmneil to bhe In charge of
making an overall survey of where wa etand in gpace,

i, Do we heve 8 chance of beakng the Sovicts by
purtimg a laboratory 1o spaco, or Oy & Lcip
around the moon, or by a rocket ta Land on the
moat, or by s socksat te go 1o the fnoon ol
hack with & Tman, Is thnrn any aothes spaga
progrom which promises dramatic reasults in
which we could win®?

%, Horer rmueh eddizicnal wosld 4t gosl?

¥, MArg we working £2 hours s day on ewinting
PTRg T . I sk, -.ui'_!:,' nat? kot wrill Ol
make reeoner @dations o me ds o oo
work can be apeeded uw.

4. k= ':.1;;14’._{.-_.3; |5I;'rg|." nooatsrn sBnculd wa pJt out
i_-mph.aai.e an e loear;, ckatpical or 11!11.::'!: friel,
or & combinaton of theas thres™

5. Arse we maklng masdmore offoet® Ao own
achiocving oscessarcy reaulia?

I maswe dalwind Jim Webh, Do Weisies, eglielary
McPMusiara and others respanaible sfficials to cooporace with
oA Lully. 1 wonléd eppreciate 8 roporc on this As the
earTlient mreaelble moaneant,




Wie kommt man Iin den
Weltraum

[Das Antrienssystem



Action, reaction and rocket racars

& A lguid Meel rocker has fuel
and as ouidizer, which are fod 1o
the combustion chamber by gas

ProasiEne oF, more aliem, by
[ERLEL T RS They i|;,r||le there, The

oridizer is needed 1o provide oxrzcn,
without which avibhing can bum,

AETION

& The burning liguids prodoce a

powerlul exhagsy, which expands

boclhwards throogh a nozele. The

detion of the exhaust cpuses a

Tl cgual pressure posiing
e opposite direction that

driven the rockel lorward,

TAUT MNYLON
RAiiNG

& Thin experiment is & goalick ang
simple way of demonsteating ihe
principle of wotion and reactien
You will nesd o Few sans ;]Igl-:'-ﬁh aped
bullioons, same thin wire, and &
length ol uylon hshiog-lioe or
thiead, Boend the wirte as showa.
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The Columbia STS-107 mission lifted off on January 16,
2003, for a 17-day science mission featuring numerous
microgravity experiments. Upon reentering the atmosphere
on Feobruary 1, 2003, the Columbia orbiter suffered a
catastrophic failure due to a breach that occurred during
launch when falling foam from the External Tank struck
the Reinforced Carbon Carbon panels on the underside of
the left wing. The orbiter and its seven crewmembers (Rick
D. Husband, William C. McCool, David Brown, Laurel
Blair, Salton Clark, Michael P. Anderson, Ilan Ramon, and
Kalpana Chawla) were lost approximately 15 minutes
before Columbia was scheduled to touch down at Kenned

ace Center. Thissite presentsinfor mation about the ST
107 flight, as well asinformation related to the accident and
subsequent mvestlglatlon by the formal Columbia Accident
| nvestigation Board.
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New Concept
Complex Aerothermal/TPS

Vertical Launch and Horizontal Landing - M < 15
Cost $1.25 B

Schedule - 3+ years
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Aerodynamische
Stabilitat



Glenn

Stability of a Model! Rocket Research

Center

Flight Direction I Flight Direction Flight Direction

Displacement Dfﬁé?fﬁ?“"t
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X-38 Comparisons M=10

Thermal Phosphor Data
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Computer Simulation
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[he EXPERT F.'.H.-".'|H'-ll| eXPErimental Re-entry Testbed ) in-Hight research pro
eranune aims to improve wnderstanding of critical aerothermodynamic phenomens
i ineludes wind tunnel, fight and CFD simulations. The EXPERT programme 1

setip to enlhiance the aerothermodvuamue tools for desien, Three lmunches with th

I".-.njl.-.u |.'-.||:al'lll'l [ :-.rn]n.:-.a-l[ 'ﬂ.‘]l]! rluw t'1,'|li'||-"[:|5r|1- ||."|Hi.-.T|r [e=PHLry 1esd ‘.'r't'.',l, ||
EXPERT has been examined by EADS under the FESART study (Feasibility study

lor low cost Hieht validation
















Space Transportation Revolutionary?
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Metallic Pane are
components o TPS
Panels are of san wich
honeycomb construction

Panels thermoelasticall
eform due to aerother¥nal
eating

Chan ge in syrface shape dye

H) owm affects hypersonic
oW 1elﬂt led fluid-

structure mteractzon



W
ind

sid
¢

[

~
L]
.|
= ME
e




Lee side
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REYNOLDS NUMBER - MACH NUMBER MAP ANGLE OF ATTACK - MACH NUMBER MAP
10°

TURBLLENT
LAMIMNAR

Angle of attack, o {deg)
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Wall assumed to be fully catalytic

Surface emissivity of 0.8 for C-C (Nosecap/Canted.Fin
L.E./Elevons) and

0.6 for Metal/Blanket
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