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Project Overview

e The NASA Undergraduate Student

Instrument Project (USIP) is a
program with the goal to provide
hands-on flight project experience to
undergraduate programs, and to fly
new technology in space to improve
Technology Readiness Level (TRL).

Utah State was awarded a USIP grant
to test the hybrid thruster in space
and to characterize potential effects
of its use on spacecraft optical
sensors, external electronics, and
solar panels. Main topics of interest
are

-Restart capability

-Vacuum performance

-Plume contamination

Hybrid thrusters use fuel printed
directly from a 3D printer. They are
better than industry standard
Hydrazine thrusters in the following

ways.
-Cost -Safety  -Ease of Use
-Versatility -Simplicity

When the Terrier-Malemute rocket
launches and reaches space, the
outside of the body of the rocket
sloughs off exposing the experimental
section to space and allowing us to
fire our thruster.
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Thruster Test Firings
Under hard Vacuum

" Thruster System
Time of Flight sbove * Qur design uses two, 3 Newton,

63 km 4.7 min.
nulling thrusters. Nulling thrusters will
be used to minimize the moment

e e acting on the rocket to keep it from

e sy A tumbling.

M ) Deployment at Approx. _
W.E.F Launch, Okm (385 sec) w":

Nosecone Separation
at 62 km (65 sec)

Altitude (km)

Hﬂt_;ll‘ SEPﬂEﬂti“ﬂ Total Time of Flight
at 42 km (45 sec) Approx. 7 Minutes

Telemetry,
and Tracking Water Recovery &

e The thrusters are mounted on a rail
100 150 200 250 300
Time (sec) system to allow a load cell to take
thrust measurements.

 During the experiment, the thruster
will fire in one second intervals for a
Computer total of ~15 seconds.

Plume Contamination Sensors
A photometer will measure the
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Figure 5 — Photometer light detection in a
vacuum

T |  Photometer concept was proven via
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e Glass slides were used to simulate
optical surfaces during thruster
operation. The particles were

s == measured under a microscope to Figure 6 — Plume particles under an inverted
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