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Small Unmanned Aerial Systems In
Emergency Response

'« Current sUAS Use
« Search and resc

 Thermal imaagir

« Evaluating
stabili
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Small Unmanned Aerial Systems In
Emergency Response

« Crash Sites/Chemical Spills

« Unknown exposures require full protection for
responders until airborne concentrations car
characterized g T /

* Why not send in
drones instead?
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Research Questions

* |s it possible to remotely evaluate potential emergency
responder exposures using SUAS, or does the rotor
wash from the sUAS cause too much interference?

* What is the optimal configuration of mounting t
sensor on the sUAS to obtain accurate exp



sUAS Platforms Used

DJI Mavic Pro with lo
Cub PID attached
directly below the



Mock Spill Scenario
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* Jet-A and Gasoline
» Steel Pan
* Personal PID

» Kestrel 5500 Weather
Meter

» wind direction and veloci

temperature

wet bulb



No Tether




5 No Tether, Mavic Pro Hovering over Pan, JetA

N
o

(=Y
(6]

VOC Concentration (ppm)
H
o

a1

s

0/\ e P S —
o 0 IO Mmoo
n ©O© O N~~~

94

AITNOMOOOANL O ASTNNO MO N bl N ) O ~
A A AN NNOOOHON”IT T I I 0 © 0 0 W O (<)

100
103

Time from Zero (sec.)

——Stationary meter over par
——Mounted on Mavi
——Mounted on Ma

—\outed ¢
“




No Tether, Mavic Pro Hovering over Pan, Gasoline
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Axis Title
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No Tether
Circular Pattern Around the Pan

* Goal was to collect dats

to generate 3D
concentration mag




VOC Concentration (ppm)

Velcro Harness-Mounted on Inspire 1
3' High, 5' Radius
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Altitude (ft)
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3D Concentration Plot
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Tether, 15, 30, 45 Feet




Time from zero (sec.)
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Inspire 1 over Gasoline, with Tether, Run 1

——=Hung on Inspire with 30' tether
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Run 2

Inspire 1 over Gasoline, with Tether
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VOC Conentration (ppm)
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VOC Concentration (ppm)

Mavic Pro with 15 Tether, Gasoline
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Results/Conclusions

* |If the sensor is mounted directly
on the drone, and the drone
hovers directly over the spilll, it
depends on the drone
configurations as to whether
the vapor concentrations
detected are higher
than ambient lev

drone prese




Results/Conclusions
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* If the sensor is mounted
directly on the drone, and
the drone is not directly
over the spill, the vapors
from the spill did not

always reach the se

and were not al
detected.




* The hanging sensor data at 15, 30, and
45 feet below the sUAS provided similar
readings to the static sensor data.

« However, even with the use of a 3
tether, a ripple from the rotor wa
be visibly seen on the surfac
potentially elevating mea
levels, thus interferin
accurately measu

responder ex




Results/Conclusions

i j  With the sUAS platforms used for this
experiment, a 45 foot tether provided the
Q ¢ optimal length of separation from the rotor
s < 2 ’:; be able to estimate exposures above th
9’3 —al~ *However, using a tether that long is
" potentially limiting because of the




« With a 15 foot tether, there was a strong
similarity between the sensors, but the
concentration was also at the highest
point, so estimating potential responder
exposure is impacted.

£ . The UAS operators reported that
shorter tether was more stabl
longer tethers.

« Using a 15 foot teth
the intent is to d
spill, but no



Further Studies Needed

‘3 ~ ¢ Full characterization of the
Impact of rotorwash for each
type of UAS

 Optimization of the placer
of the VOC sensor
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