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Physical Sciences

is biologically stable and non-threaten-
ing, and can be safely stored onboard.
This approach climinates the need to
have a dedicated vent 1w dump urine
overboard,

These needs are met by a system that
provides a contaminant treatment
pouch, referred o as a “urine cell” or
“contaminant cell,” that converts urine
or another liquid conuining contami-
nants into & fortified drink. engincered
to meet human hydration, electrolyte,
and caloric requirements, using a van-
ant of forward camaosis (FO) to draw
water from a urine container into the
concentrated fortified drink as part of a
recycling stage. An activated carbon pre-
treatment removes maost nrg.uli( mole-
cules. Salinity of the initial liquid mix
{urine plus other) is synergistically used
to enhance the precipitation of organic
molecules so that actvated carbon can
remove most of the organics. A function-
al osmotic bag is then used to remave
inorganic contaminants. If & contami-
nant is processed for which the saline
content is different than optimal for pre-
cipitating organic molecules, the saline
content of the liquid should be adjusted
toward the optimal value for that con-
taminant.

A furst urine treatment method con-
verts urine into a fortified sports drink,
resembling Gatorade. using a first urine
cell, A membrane filter that is
hydrophilic allows water to diffuse
through the filter but blocks most con-

aminants using 4 micropore Construc-
tion. Water is deawn through the mem-
brane by i forward osmotic pressure dif-
ferential, generated by the liquid feed,
sugars, and electrolytes contained in a
concentrated sports drink, which is posi-
voned on the product (output) side of
the membrane. Water, initially con-
wined in urine, diffuses through the
membrane 10 approximately balance
the concentration gradient. As a result,
the sports drink will become diluted and
the urine will become concentrated,
The maximum number of urine recy-
cling sessions is about ten. The process is
a modification of a process used in a
water treatment cell from Hydration
Technologies X-Pack.

A second urine treatment method
uses  osmotic  disiillation  and a
hydrophobic, microporous membrane
filter, wath a product (output) side
exposed to a second liquid phase that is
capable of absorbing wastewater that is
presented on the input side of the filter.
The method is sometimes referved 1o as
isothermal membrane distillation and is
driven by a vapor pressure gradient
rather than by a temperature gradient.

This work was done by Michad T. Flyna of
Amies Research Center and Sherwin J. Gormly
of the National Space Grant Foundation, For
more information, download the Technical
Support Package (free white paper) at
wnyfechbriefs.com/tsp under the Physical
Sciences category. ARC-158%)-1

|
@Seismic Imager Space Telescope

The imager will offer alternative ways of studying earthquakes
and improve early warning systems.

NASA’s Jet Propulsion Laboratory, Pasadena, California

A concept has been developed for a
geostationary seismic imager (GSI), a
space telescope in geostationary orbit
above the Pacific coast of the Americas
that would provide movies of many
large carthquakes occurring in the arca
from Southern Chile to Southern
Alaska. The GSI movies would cover a
field of view as long as 300 km, at a spa-
tial resolution of 3 to 15 m and a tempo-
ral resolution of 1 to 2 Hz, which is suf-
ficient for accurate measurement of sur-
face displacements and photometric
changes induced by seismic waves,
Computer processing of the movie
images would exploit these dynamic
changes to accurately measure the rap-

www.techbriefs.com

idly evolving surface waves and surface
ruptures as they happen. These meas-
urements would provide key informa-
tion to advance the understanding of
the mechanisms governing earthguike
ruptures, and the propagation and
arrest of damaging seismic waves,

GSI operational sirategy is to react (o
earthquakes detected by ground seis-
mometers, slewing the satellite to point
at the epicenters of earthquakes above a
certain magnitude, Some of these earth-
quakes will be foreshocks of larger carth-
quakes; these will be observed, as the
spacecraft would have heen pointed in
the right direction. This strategy was test-
ed against the historical record for the

NASA Tech Briefs, November 2012
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Pacific coast of the Americas, from 1973
until the present. Based on the seismici-
ty recorded during this time penod, a
GSI mission with a lifetime of 10 years
could have been in position to observe
at Jeast 13 (22 on average) carthquakes
of magnitude larger than 6, and at least
one (2 on average) earthquake of mag-
nitude larger than 7.

A GSI would provide data unprecedent-
ed in s extent and temporal and spatal
resolution. It would provide this data for
some of the world’s most seismically active
regions, and do so better and at a lower
cost than coudd be done with ground-
based instrumentation. A GSI would revo-
lutionize the und di of“. haquak
dymamics, pelh.\ps i to
effective waming mpabnlmcs. 1o improved

of earthquake risk, and to
xmpmvcd public safety policies.

The position of the spacecrafi, its high
optical quality, karge field of view, and
large field of regard will make it an ideal
platform for other scientific studies. The
same data could be simply reused for
other studies, I different data, such as
multispectral data, is required, addition-
al instruments could shy

This work was dovie t§
Coste, Thomas [, Currig
Suvers, Gregory 8. Agnes, Otio

R Polanca,

Joseph |. Groen, Bruce A, Cameron, David C,

Redding, Jean Philippe Avouae, fean Paul
Ampuero, and Sebastien Lepmince of Caltech;
Réms Michel of the Université Pierre et Marie
Curie; and Jesse Redding of UC Berkeley for
NASA’s Jet Progulsion Laberatary. For more
information, download the Technical
Support Package (free white paper) at
i techbriefs.com/tsp under the Physical
Sciences category. NPO-48469

» Low-Cost Phased Array Antenna for

for recreatio

A low<ost beamformer phased array
antenna  has been  developed  for
expendable launch vehicles, rockets,
and missiles. It unilizes a conformal array
antenna of ring or individual radiators
(design varies depending on applica-
tion) that s designed o be fed by the
recently developed hybrid electrical/
mechanical (vendorsupplied) phased
array beamformer. The combination of
these new array antennas and the hybrid
beamformer results in a conformal
phased array antenna that has signifi-
cantly higher gain than traditonal
“omni” antennas, and costs an order of
magnitude or more less than traditional
phased array designs.

Existing omnidirectional as for
sounding rockets, iles, and expend-
able launch vehicles (ELVs) do not have
sufficient gain o support the required
communication data rates via the space
network. Missiles and smaller ELVs are
often stabilized in flight by a fast (e, 4
Hz) roll rate. This fast roll rate, com-
bined with vehicle attitnde changes,
greatly increases the complexity of the
high-gain antenna beam-tracking prob-
lem, Phased arrays for larger ELVs with

NASA Tech Briefs, November 2012

Sounding Rockets, Missiles, and
Expendable Launch Vehicles

ercial applications include conformal satellite antennas
vehicles, cars, and residences.

Goddard Space Flight Center, Greenbelt, Maryland

roll control are prohibitively expensive.
Prior techniques involved a waditional
fully clectronic phased array solution,
combined with highly complex and very
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fast inertial measurement unit phased
array beamformers,

The functional operation of this
phased armay is substantially different
from traditional phased arrays in that it
uses a hybrid electrical/mechanical
beamformer that creates the relative
time delyys for steering the antenna
beam viz 2 small physical movement of
varfable delay lines. This movement is
controlled via an innovative antenna
control unit that accesses an internal
measurement unit for vehicle :mltudc
information, comy ak
angle to the target, thcn pmnl.'c the
beam via a stepper motor controller.
The stepper motor on the beamformer
controls the beamformer variable defay
lines that apply the appropriate time
delays to the individual armay elementy
1o properly steer the beam.

The array of phased ring radiators is
unique in that it provides improved gain
for a small rocket or missile that uses spin
stabilization for stability. The antenna pat-

www techbriefs.com
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