Aerially Deployed Aerially Monitored Surface Sensors
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Overview of Objectives

Develop a deployment system that is capable
of aerially deploying a network of small
sensors to specified targets.

Sensor shall record GPS, pressure, and
atmospheric temperature data for 5 days.

Transmit data back to receiver located on the
aircraft flying overhead.




System Overview

Deployment Phase
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Overview of Requirements

The system shall be interfaced with and delivered by a fwag
aircraft.

The system shall be capable of operating in temperatures as low as
1CPC (14F).

The total mass of the sensors and the deployment package shall be
more than 5 kg.

Data acquired by the grountlased sensor system shall be
transmitted via radio at 2.4GHz frequency to an airborne fixed wing
aerial platform.

No requirement changes since PDR
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System -Subsystem Requirements

Project Level

- System Level Sub-System Level
Requirements Requirements Requirements
Less than 5kg total mass » 750g per sensor
Data Retrieval : :
at 1km range » Antenna facing upwards » Link Budget
Science » Water tight sensor
measurement
Rate i
Collect GPS/Temp/Pressure | Storage for >400kB data
» Data
»{ 10m GPS error } >{ Mininum 5 satellite lock |
Power needed to survive 5 days
—’ 1
at -10 C° —>| Req no more than 5000 mAh @ 3V l
Survive 30m drop >{ Fully Functional after descent at 5m/s J
Deploying sensors 10km from Drag will not overtly
base stn affect durability

CG will not be moved more
than specified by
manufacturer




Systems Structure Model




Mechanical - Whirlybird Prototype

Goal: Optimize wing design to

maximize drag and orientation P1
performance while minimizing siz¢ TF=r
and mass = )y
Facilitates testing of 6 angles o \ i_
attack (0°: 10 : 60°) \ o

Allows for loading in central area

Will generate curve relating
terminal velocity to load for a
constant wing area

Also allows for easy mounting of
new wing shapes and sizes for
future testing
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Mechanical - Whirlybird Prototype

Results

Angle of Attack

Higher (30): more stability,
faster descent

Lower (10): more drag, less
stable
Susceptible to wind gusts:

Small separation of CG and CP
Results still indicate that terminal 2 3.0+.3
velocity Is proportional to square 4
root of wing loading
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System Electrical/Software

Diagrams
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Mechanical Design Elements

Sensor Package
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Design to Specs

Mass
DragDevice
Rubber Gasket

Folding/Rolling Wings

Mounting Spike

620 grams
Whirlybird design
Watertight

FoldAl spar/ bend
polycarbonate wings

Surfacestability

Sensomass</50grams
Viinal <5 M/s

Functional in up to 10cn
of water

Deployable from
Telemastermplane

GPSaccuracy >10 m




Central Components:
-Acrylic Canister

-Al Wing Bracket
& Spar Assembly

-Electronics
-Batteries

-Torsion Spring
Setup
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