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Motivation and Goals

Motivation: Glaciers and sea ice are
moving at unprecedented rates.

Data collectionrequires some sort of on
site human interaction.

Novel Approachallows for remote
deployment and collection of GPS data

Legacy:MARS Sr. Project from 20086

Goal: Design and build a system that can ; ﬁ ;-
remotely place lowcost disposable ST ] B e
sensors, collect science data, and then - ="~ ==

retrieve this data all without ossite
human interaction. System shall be
rugged, and able to withstand harsh
environments.




Driving Requirements

A R/C aircraft shall deploy 3 sensors at
different locales up to 10km from a base
station.

Science data shall be collected for 1 minute
every 10 minutes over the course of 5 days.

R/C aircraft shall then retrieve data via RF

from the sensors at a range of no more_than
1km. A




Science Data - Sensor

Primary
GP&z error less than or equal to 10 m

Secondary
Pressure

Temp




Concept of Operations
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What are the Packages?
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Design Driver

Sensor Package Specifications:
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2.4 GHz radio /
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Mass: 750 g per sensor




System Design Options




System Options

Dart Spider Whirlybird

Matt Rhodes didndot see any manufactur.i
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Dart System

=)
Designed to anchor in the ///',
ice or snow by high speed
iImpact.

Can work with or without drag
device.

Must maintain a firm anchor or GPS
and communications relay will fail.




Dart- Pros & Cons

Pros Cons
Manufacturability Lost SensorsFissures
Mechanically Simple Proper Ice Sheet Mount

F=dp/dt+mg High Terminal Velocity
Impact

drag

High Terminal
Dart '

Velocity
T mg

Fil:e

some small tangential forces as well)




Spider System

Sensor package with tripod configuration for

stable platform

Drag devicez Parachute
Integrated tripod / parachute system

Sensor housing encased
in parachute
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Spider- Pros & Cons

Pros Cons

. Deployment storage
Platform stability

Leg and parachute opening

o mechanics
Avoid fissures

Requires more anchors for leg

Not sensitive to CG and CP

locations Complexity




Whirlybird System

Drag device

Multiple wings at a fixed
angle of attack

Dissipates energy via
propeller drag

Slows descent, minimal
Impact

Central shell
Housing for electronics

Structural support for
wings




Whirlybird - Pros & Cons (il
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Pros Cons
SeltContained Drag Storage and
device T Deployment
D 1
Spin Stabilized a2 A Carried by Wind
>
Spans Crevices with W Stability and Behavior
Wings highly dependent on

center of mass location.




Feasibility /Risk




Dart Feasibility

Experimentally evaluating the feasibility of
the dart anchoring method.

Goal

Procedure

Results
Only 3 out of 40 times did the darts stick.
Darts often penetratealmost always bounce out.
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Repeat Test with packed snow conditions (10cm) .«
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Spider Parachute Feasibility

Sensitivity of Surface Area with Coefficient of Drag Required Parachute Area
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Whirlybird Feasibility
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Theoretically: Experimentally:

n, =% n,=.3N.2
n =-% n=-7N.2
n, = -Y% n, =-5N.2
Ny = 0] Ny = -.09 N .09

Approximate Wing Area for SP mass of
0.75 kg:
0.18 N0.08 m?2




