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Labs @ SWAMP WOSISS

NASA KENNED SPACE CENTER

* Applied Chemistry Lab (ACL)

* Applied Physics Lab (APL)

e Granular Mechanics & Regolith Operations Lab (GMRO)

* Cryogenics Technologies Lab (CTL) T Labsthat|

* Electrostatics & Surface Physics Lab (ESPL) ———— :
worked in

* Corrosion Lab (CL)

 Spaceflight Physical Sciences (SPS) Advanced Materials and Polymer
Sciences (AMPS)



* “Living off the Land”
* Use space resources
* Reducing cost & risk

ISRU

(In Situ Resource Utilization)




ISPP (In-Situ Propellant Production)

Electrolysis:
4H,0 -> 4H, +20,

Sabatier Reaction:
CO, +4H,-> CH, +2H,0

Net Reaction:

CO, +2H,->CH, +20,
Rocket Propellant!




MARCO POLO (Mars Atmosphere and Regolith
Collector/PrOcessor for Lander Operations)




Water Cleanup C&DH and PDU

. Soil Transport
y )<= Boom

Atmospheric

Processing Module : .
Soil Processing

AAAAAA

Liquefaction
Module

=
— Excavator

Oxygen Tanks . s
Xyg e = Metal Hydride

Storage for
Hydrogen

Water Processing
Module

— 1 kW Fuel Cell
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Mars Design Reference
Architecture 5.0 Study P roj ect

Goals

Executive Summary

Bret G. Drake | Freeze 1.1

_ kg/hr CO,
: __egember 4, 2008



Freezer
chamber

Mars
Atmosphere

Cryocooler
(makes freezer

 1 ~  chamber cold)

























%

_"* _i@lV[CRR:

\'m\‘!{; p

= iy
& " 4
R - W, =
1 d
> )
" // %,
%
Wy,
L g
[
: ;Im/ﬂum,,“”m .m.u.m.un

{00










- TC-03 C Cold Head Temperature Base -8 HB1-PWM-SP % Heater Bank 1 PWM Set Point
TC-04 C Cold Head Temperature Fin -¥- HB2-PWM-SP % Heater Bank 2 PWM Set Point
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Conclusions

40

* Only froze at 25% e , i
of our goal : \
* Cryocooler \

performed poorly

* Did not reach low \ / \ ////

enough temps. —__ /r‘ v
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Formulated by
J. Sass et. al.
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KHOUA SUPPORTS THE 9 % FHEEZER IN ONE OF OUR LABS

PROGRA 1 COMMERCIAL CREW PROCRAM =

WELCOME TO THE PROTOTYPE

DEVELOPMENT LAB

\ TR WWANT TO LEARN MORE ABOUT g ..
L} ==I PBEING A NASA INTERN? SWIPE UP A

Tl @ Y THEY'RE STUDYING HOW CELLS
BEHAVE IN MICROGRAVITY
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KSC National Intern Day
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Episode 14:
The Kids of

Summer
September 2019

@NASAKennedy
#NASARocketRanch

New episodes every month!






Space Administration

e
National Aeronautics and \ }
NASA

2019 NASA Internships
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. Pefer Henson

Was nominated for being an exemplary Intern
who was always prepared, had a willingness to

learn and grow, maintained a positive attitude,
and upheld the NASA Core Values of Safety,
Integrity, Teamwork and Excellence.
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Kennedy Space Center
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NASA’s
Core Values




Thank you

Any Questions/Comments?



