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Program

* Background and Potential Applications

* Overview of small Unmanned Aerial Application
Systems (sUAAS)

e Spray Study Setup
e Spray Test Results

e Synthesis
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Objectives

* Characterize the effect of application height
and groundspeed on the effective swath,
pattern uniformity and droplet spectra
from different UAAS platforms.
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Materials and Methods

DJI Agras MG-1 (10L)

p: =
L

USDA ARS



Aerial
A Application
?/ Technology

Materials and Methods




& oo USDA ARS
Materials and Methods

HSE V6A+ (15L)
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Materials and Methods

e 4 Nozzles
e Lechler CR80005
e 250 ml/min

e 72 psi
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e 4 Nozzles
* Teejet XR11001
350 ml/min

* 33 psi
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* 3 Application Heights (2, 3 and 4 m)
* 4 Groundspeeds (1, 3,5 and 7 m/s)

* 4 Replications
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String Analysis

USDA Swath Ana ysis System
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WSP Analysis
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Spray Droplet Spectra: CR80005 & XR11001
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Spray Droplet Spectra - VOA

i Mean(DvO0.1)
~~Mean(Dv0.9)

“X Mean(Dv0.5)

K 0207000000 %0 %0 %0 %6 %0 6 %0 e % e
RSSO

000000000000000’00000000‘
B

4

BRI

NAAA

st

!

3
Ground Speed (m/s)

—

kil

il

P I I I A
B 0SS
Taletetetetete e e tetetetete et e e e e e et e e e b0 e
00ttt ettt e e e e e e e te te et e e te tete !

¢

4
I
OO0

idd

p—

%%

n
350
300~

‘0Ad 2 S°0AQ ‘1°0AQ) enoadg 1e1doiqg Aeadg

WSP Results,

Aerial
A

|
(= = ()
0 5
1

L)
CHIIHIHHN)




WSP Resul‘ s, C
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500 Spray Droplet Spectra - MG-1
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Spray Droplet Spectra (Dv0.1, Dv0.5 & Dv0.9)
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Spray Droplet Spectra -V6A
S Mean(Dv0.1)
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Spray Droplet Spectra -MG-1
i Mean(Dv0.1)

“XMean(Dv0.5)
““~Mean(Dv0.9)
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Coverage (%) & Spray Rate (L/ha) - V6A

= Mean( Coverage (%))
+H{Mean(Spray Rate (L/ha))

L1l

=
=
—
-
4
«
<4
>
£
o
5]
3
&
=X
N
[
on
£
(]
>
o
Q

—=
3 4 5
Ground Speed (m/s)




Coverage (%) & Spray Rate (L/ha) - MG-1
—— Mean( Coverage (%))
1 Mean(Spray Rate (L/ha))
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Coverage (%) & Spray Rate (L/ha) - V6A

= Mean( Coverage (%))
+H{Mean(Spray Rate (L/ha))

LIl
S H
TSI
bbb

o)
=
=
-
2
«
(=4
>
g
=%
)
3
&
=X
N
[
8D
e
(]
-
o
O

3.0
Application Height (m)




Coverage (%) & Spray Rate (L/ha) - MG-1
—— Mean( Coverage (%))
1 Mean(Spray Rate (L/ha))
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UAAS Platform

—DJI10
—HSES
—HSE15
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Results

UAAS Platform

—DJI10
—HSE5
—HSEI1S

I
=
S
=
=
w2
L
2
=
3
e
83}




~ VL0

\\\\§§§%

o)

AEV Jiems aA10ap4g




Application Height (m)
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Application Height (m)
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Synthesis

 Emerging technology
* Potentially compelling applications

* Current Regulations introduce challenges
— Will Part 137 pilots want to fly sUAAS sprayer ?
— If not, who will fly the aircraft being sold ?

* |f flights are outside regulations, is safety
compromised ?

e |deas & Solutions ?
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