National Aeronautics and Space Administration

Cryogenic Propellant Storage and Transfer
(CPST)
Tour Stop*

Building 401 - Small Multi-purpose Research Facility
(SMIRF)

Presenters: Carol Ginty and Michael Meyer

February 4, 2013

* No formal presentation will be made. The CPST information will be communicated
via posters and hardware located in the facility. Photographs of that material are
attached for you review and approval. Parts of the facility will be closed for this tour.

www.nhasa.gov 1



National Aeronautics and Space Administration

Facility Hardware on Tour Stop

WWW.nasa.gov



National Aeronautics and Space Administration

Hardware on Dlsplay In Facility

Www.nasa.gov 3



National Aeronautics and Space Administration

Hardware on Display In

Wwww.nasa.gov 4



National Aeronautics and Space Administration @

Hardware on Display in Facllity

Wwww.nasa.gov s



National Aeronautics and Space Administration @

Hardware on Display in Facllity

WWw.nasa.gov s



National Aeronautics and Space Administration

Hardware on Displa

y in Facility

o 'y

www.nasa.gov 7



National Aeronautics and Space Administration

Poster to be Briefed on Tour

. >~ Cryogenic prope|
Ion into futy v lan? System technoloqi
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* Store cryogenic
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their availability f -
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e rdless of mission duration

r conditioned Cryogenic propellant to

k. Zn engine or tar!k Situated in a microgravity environment
4> Accurately monitor and gauge cryogenic propellants

'situated in a microgravity environment
Advance: 4/5 to 6 -

NRC: Technology is close to a “tipping point,” and NASA should
Team: : perform on-orbit light testing and flight demonstrations to
Project Manager: Susan Motil/GRC establish technology readiness.
Deputy Project Manager: o e Infusion Targets: Cryogenic Propulsion Stage, Depots

i - s /GRC
Principal Investigator: Michael Meyer.
Chief Engineer: William Taylor/GRC i
Project Key Milestones:
+SRR: 1stQtr FY13
«PDR: 2nd Otr FY14
«CDR; 2nd Qtr FY15
«SAR: 3rd OtrFY16
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LAD test article in cryogenic dewar

SEM photograph of LAD screen
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Store Cryogenic Propellants jn 3
marjner that maximizes theijr
a\{allfability for use regardless of
mission duration

LH2 /LO2 Storage
Active thermal control:
Broad Area Cooling
(tubes on tank or tubes
on shield)

Active thermal control:
cryo-coolers (90K)

Passive storage: thick
MLI and reduced
penetration heat leak

Passive storage: low
conductivity structural
attachments

Tank Pressuré Control:
thermodynamic vent
system (TVS)

k Pressuré Control:

Tan
mixing pUmps

Assessment (o)

f

Efﬁciently transfer conditioned cryogenic
| I I ngine or tank situated
In‘a microgravity environment

propellant to an g

LH2 /LO2 Acquisition

Liquid
Acquisition
Devices (LADs)

Technology Réd

Transfer Pump 5]
Line and Tank Chill- 5
down
3l 90

= diness at Pre-Flight De
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LH2 /LO2 Transfer
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Wet-Dry Sensor |8
| (Cryotracker)

/

Accurately monitor ang gauge |
gwoggnic propellants situated
Ina microgravity environment g

LH2/LO.
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Radio Frequency IS
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Cryogenic boiloff reqyet: o
technolo, dav ashibeen identifieq as the area of

. I t with the ghest de, ree o
Increasing the feasibility of human expiorati(?n of g imgiact o

pace
The Cryogenic Boiloff Reduction System (CBRS):
7 percent

's Space Technology.”
B “Investment in the Future: Overview of NASA's Sp:
Robert D. Braun,

ictured
. the picture
design uses
The CBRS

; tercept
ing shield to ini
broad area coolmi}o the tank. Heat

iating in! through
heat raid:ia into the tan;mm St
conducte: s, like the iita cepted in
peneiralblng'v is also inter
shown H
this design-

ENABLING Ky,
ENGINEERINé‘Mnovqtiye Si)iutions N

Cosi—eiiecnve-Locaied. Procured, ang Modified a heritage o
Which Yielded a net Cost savings of approximately § Milliof,

Fligm-like—Designed aflight-like Packaging approach for the System within the fixed
volume of Glenn's SMiRF (Small Multi-Pyrpose Research Facility) vacyym Chamber

Yocooler System,

Compiex—Updared and optimized €xisting cryocool

ler hardware in an unprecedenteq
effort to integrate with 5 broad area Cooling system

A flight-like radiator design was devemrpe;?

g CBRS design (below). The sysd a
chramgmu in the test chamber also use
’ll)i‘gm'llle approach (left).

inc. (ACT)
1 Active Cooling Technologies, Inc. {
rtesy O
Image cou

0f cooling tubes distr

-end.s)
combining each
representative con

Advantages
* More effective inte
* Increased effii
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‘Natonal Aeronautics and Space Administration ‘ »
Propellant Quantity Gauging U« tadio Waves
Gregory A. Zimmerli
NASA GRC, Propulsion and Propellants Branch ————
Marius Asipauskas I i
National Center for Space Exploration Research =0

saiting the fud, thus enabing low-gravily propeliant gauging.
Method

 start by ¢ of the tank. COMSOL Mul-
Mm-unmhum trequencies.

and vapor domains. The lowest 50
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