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Characterization of Spray Systems
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Mosquito Control
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Comparison of Deposition and Mortality after
Eight Swaths of Baytex Aerial Spray from a DC-3 using

High Pressure Hydraulic Nozzles in September, 1998

and Flat Fan Nozzles in May, 1999

July 15, 1999
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Similarities
~ % mile down wind and beyond
deposits for FF ~ HP
Differences
FF deposits start large under aircraft
reducing to a stable low ~ %2 mile
down wind of first swath.

HP deposits were low throughout
the 5 mile down wind sampling.

FF mortality became >80% only
after deposits reached a stable low.

HP deposits reached nearly zero
when mortality was still above 90%
while FF never reached zero.
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Droplet diameter effective in
controlling mosquitoes
BETWEEN
7 AND 22 um

10 15 20

Droplet Diameter, um

25

30

35




Statistic Flat Fan | High Pressure
(8002) (M1)
DV(lO) (Um) 23 3
% Volume 5 20

>7 <22 (um)
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Summary

Droplets between 7 and 22 um are the only ones effective in controlling adult mosquitoes.
FF and HP spray systems are capable of producing droplets effective in controlling mosquitoes.
Drift of effective droplets is the same for both FF and HP.

HP will provide at least a 4 fold increase in effective application rate over FF
when applied at the same technical rate.

There is a range of droplets between 7 and 22 um which will control mosquitoes
and
will not appreciably deposit on the ground.
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Wind Tunnel Components
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Wind Tunnels
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NMSU = New Mexico State University
CPAS = Center for Pesticide Application Safety
FLA = Florida Wind Tunnel
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Best Case Scenario for Flat Fan Nozzles
1359 140 mph, 80 psi

DV D Droplet Diameter
U 7 <% Vol. < 22 um
“EFFICIENCY”
Permanone | Baytex | Dibrom | Permanone | Baytex | Dibrom
Orclhex Orclhex
1:1 1:1
8001 58 70 56 9 S 9
8002 68 /8 64 6 4 6
8003 72 84 71 6 4 6

Lee County Mosquito
Control District

Jonathan Hornby



Two Fluid Nozzle

(Spraying Systems, 23412-20 )

Droplet Diameter
DV(5O) ) 7<% Vol. <22 um
“EFFICIENCY”
Permanon | Baytex | Dibrom | Permanone | Baytex | Dibrom
Liquid / Air e: :
(psi) Orchex Orchex
1:1 1:1

35/30 14 20 14 36 31 32
40/ 30 16 14 12 30 35 34
40/ 20 30 32 32 16 26 18

Air Flow = 1.6 to 2.0 scfm

Lee County Mosquito
Control District

Jonathan Hornby



High Pressure Nozzle

(Spraying Systems)

Droplet Diameter
DV(50) " 7 <% \Vol. < 22 um
“EFFICIENCY”
Press. | Permanone | Baytex | Dibrom | Permanone | Baytex | Dibrom
(psi) : :
Orchex Orchex
11 11
M1 | 1500 28 35 39 18 14 9
2000 33 30 35 24 17 11
3000 28 25 27 29 20 18

Lee County Mosquito

Control District
Jonathan Hornby



High Pressure Impinger Nozzle

(Bete)

Droplet Diameter
DV(50) 1S 7 <% Vol. < 22 um
“EFFICIENCY”
Permanone | Baytex | Dibrom | Permanone | Baytex | Dibrom
Orc.hex Orclhex
1:1 1:1

PJ 10 | 1500 14 17 16 48 39 38
2000 12 13 14 56 46 42
3000 12 13 13 o6 49 45
PJ 15 | 1500 17 22 23 42 28 26
2000 15 19 21 47 32 29
3000 14 17 17 52 33 37




Summary

*The FLA Wind Tunnel correlates well with other wind tunnels that use
the Malvern laser for droplet sizing.

eFlat Fan Low Pressure (40-80 psi) Hydraulic Nozzles.

The nozzles of this type most commonly used in mosquito control
were < 10% efficient.

*A 5 fold increase in efficiency of producing droplets in the range of
7 to 22 microns can be achieved through several different
nozzle types.

*A 10 fold increase in efficiency of producing droplets in the range of
7 to 22 microns can be achieved with some nozzle types.

Lee County Mosquito
Control District

Jonathan Hornby



Benefits of LCMCD Contributions to
FLA Wind Tunnel for Mosquito Control

‘ ACTIVITY \

2002

‘ BENEFITS \

Completion of first phase of DACS

nozzle characterization grant (inert oil).

Scientifically defined the level of
Improvement provided by spray
system upgrade.

Provided mosquito control district
specific data for improving
environmental stewardship.

Stimulation of independent
applicators to upgrade their
systems resulting in improved
environmental stewardship.

Focused mosquito control districts
on improving their systems which
are now known to highly inefficient.




Benefits of LCMCD Contributions to
FLA Wind Tunnel for Mosquito Control

2003
ACTIVITY BENEFITS
Completion of 2nd phase of DACS 1. Provided EPA with concise data for
nozzle characterization grant ( active labeling.
ingredient).
2. Finalized efficiencies for nozzles
used in mosquito control.
Completion of 3rd phase of DACS unknown

nozzle characterization grant (nozzles
novel to mosquito control).

Publication of results of DACS grant. | unknown




Benefits of LCMCD Contributions to
FLA Wind Tunnel for Mosquito Control
2007

Effect of temperature on aerosol cloud composition.
Additives for improved nozzle efficiency.
Evaluation of nozzle ware.

Field evaluation of spray systems identified as candidates for enhanced
environmental stewardship.

Investigation of new application strategies based on new highly efficient nozzles.



Comparison of Deposition and Mortality after
Eight Swaths of Baytex Aerial Spray from a DC-3 using
High Pressure Hydraulic Nozzles in September, 1998 July 15, 1999
and Flat Fan Nozzles in May, 1999
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