NPSAT1 Environmental Test

I ntroduction

NPSAT1 isalow-cog, technology demondtration satellite hosting a number of experiments.
Commercid, off-the-shef (COTS)-based technology will be implemented with cusom designs
to offer alow-cost command and data handling (C& DH) subsystemn building on commercid,
desktop PC architecture and standards-based specifications.  In addition to an experimentd
C&DH subsystem, NPSAT1 will demonstrate the use of non-volatile ferroeectric RAM which
isinherently radiation-tolerant and lithium-ion polymer batteries, state-of-the-art technology that
will be employed offering high energy denaty (Wait- hr/kg) for space applications.

Experiments on-board NPSAT1 include two Naval Research Laboratory (NRL) payloads.

The coherent eectromagnetic radio tomography (CERTO) experiment and a Langmuir probe.
The CERTO experiment is aradio beacon which, in concert with ground gation receivers, is
used to measure total- e ectron-content (TEC) in the ionosphere. The Langmuir probe will
augment CERTO data by providing on-orbit measurements. The other experiments are of NPS
origin. These include anovel design for a spacecraft computer board, a COTS visua imager
(VISIM), and some micro-dectromechanicd systems (MEMS)-based rate sensors.

Description of Thesis Topic

The NPSAT1 spacecraft will undergo a number of environmenta testsin order to fly asa
secondary payload. Testing will include alow-level modd survey, random vibrationin dl three
axes, and thermal-vacuum cydling. Tegting will be performed at the system leve aswell asthe
module, or subsystem, levd. The officer sudent will work dong with saff engineersto findize
and execute the environmentd test plan for both the subsystemn and systemt-leve tests. This
incudes understanding the spacecraft functionsto alevel where functiond tests can be defined
as apassfal criterion of the environmentd test. Launch carrier requirements are to be
researched and used to definetest levels. The completed thesis will serve as atest report of the
various testing performed.
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