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Notice

This document was prepared by RTI International” (RT1) and its subcontractor Alion Science &
Technology (Alion), with funding from EPA EP-C-05-060/TO-52 from the U.S. Environmental
Protection Agency (EPA). The document has completed RTI/EPA’s peer and administrative reviews and
has been approved for publication. Mention of corporation names, trade names, or commercial products
does not constitute endorsement or recommendation for use of specific products.
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Foreword

The Environmental Technology Verification (ETV) Program, established by the U.S. Environmental
Protection Agency (EPA), is designed to accelerate the development and commercialization of new or
improved technologies through third-party verification and reporting of performance. The goal of the
ETV Program is to verify the performance of commercially ready environmental technologies through the
evaluation of objective and quality-assured data in order to provide potential purchasers and permitters an
independent, credible assessment of the technology that they are buying or permitting.

EPA established a Drift Reduction Technology (DRT) project under EPA’s Environmental and
Sustainable Technology (ESTE) program, which itself is part of EPA’s Environmental Technology
Verification (ETV) Program. Before the pesticide spray DRT generic verification protocol (GVP) is used
for verification testing, the draft protocol requires testing and evaluation. Results of testing will be used
to revise the draft DRT GVP. This report describes the evaluation of the draft protocol for pesticide spray
DRTs verification at low and high speeds.

All testing was performed in accordance with approved test/quality assurance plans that implement the
requirements of the generic verification protocol at the test laboratory.
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Availability of Report

Copies of this report are available from the following:

= RTI International
Engineering and Technology Unit
P.O. Box 12194
Research Triangle Park, NC 27709-2194

= U.S. Environmental Protection Agency
Air Pollution Prevention and Control Division (E343-02)
109 T. W. Alexander Drive
Research Triangle Park, NC 27711

Web Site: http://www.epa.gov/etv/vt-apc.html. (electronic copies)
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Executive Summary

Pesticide spray drift is defined as the movement of spray droplets through the air at the time of application
or soon thereafter from the target site to any non- or off-target site, excluding pesticide movements by
erosion, migration, volatility, or windblown soil particles after application. EPA established a Drift
Reduction Technology (DRT) project under EPA’s Environmental and Sustainable Technology (ESTE)
program, which itself is part of EPA’s Environmental Technology Verification (ETV) Program. Before
the pesticide spray DRT generic verification protocol (GVP) is used for verification testing, the draft
protocol requires testing and evaluation. Results from testing will be used to revise the draft DRT GVP.
This report describes the evaluation of the draft protocol for pesticide spray DRTSs verification at low and
high speeds. This report provides stakeholders the validation data in a transparent manner so they can
provide U.S. EPA suggestions to revise and improve the GVP.

The goal of the DRT project is to test and verify the effectiveness of a variety of spray DRTSs, and has the
ultimate goal of reducing unintentional exposures during the pesticide application process. In 2007, U.S.

EPA completed a draft protocol for the verification of pesticide spray DRTs for row and field crops.

Draft Generic Verification Protocol for the Verification of Pesticide Spray Drift Reduction Technologies
for Row and Field Cropéhttp://www.epa.gov/etv/pubs/600etv07021.pdf) was developed by U.S. EPA

with input and commentary from stakeholders that included academia, industry, and other government
agencies.

For the low- and high-speed tests, the validity of and applicability of the pesticide spray DRT protocol
were evaluated using two test nozzles and one reference nozzle. The two candidate nozzles tested were
an Al11003-VS nozzle (Teejet Technologies, Wheaton, IL) and a ULD 120-04 nozzle (Hypropumps,
New York, NY). The reference nozzle used for testing was an ASABE S572 nozzle associated with the
fine/medium boundary. Measurements of the droplet size distribution produced by the candidate test
systems were compared to the reference spray system based on the ASABE S572 standard for droplet
size. Wind tunnel and spray liquid conditions measurements were supplemental measures that established
the bounds of the spray size distribution data. Additionally, spray flux and deposition measurements were
collected during low-speed tests. The low-speed measurements were conducted by Alion personnel in a
low-speed wind tunnel environment in EPA’s Aerosol Test Facility (ATF) at Research Triangle Park,

NC. High-speed tests were conducted in the high-speed wind tunnel (HSWT) at the USDA-ARS in
College Station, TX.

Data quality indicator goals (DQIGS) were established in the draft DRT protocol as criteria that provide
gualitative and quantitative attributes that useful for evaluating and, in some cases, controlling
environmental data quality. Evaluation of the feasibility of these criteria and identifying realistic
adjustment for the protocol were key goals of this testing effort.

The low-speed wind tunnel tests did not achieve all the spray size distribution, spray flux, and spray
deposition DQIGs included in the draft protocol. A combination of the nozzle orientation, low wind
speed, and large droplets produced by the nozzles contributed to the failure to meet numerous DQIGs.
However, the data collected were adequate for revising the low-speed wind tunnel portion of the DRT
GVP, the main goal of this research.

The high-speed wind tunnel tests achieved the most important DQIGs. Two DQIGs were not achieved.
The spray liquid and ambient temperature difference was greater than 2 °C for some tests. Also, spray
liquid flow rates were not recorded. Failure to achieve these two DQIGs did not affect overall data
quality or our ability to update the high-speed wind tunnel portion of the DRT GVP.
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1.0 Introduction

Pesticide spray drift is defined as the movement of spray droplets through the air at the time of application
or soon thereafter from the target site to any non- or off-target site, excluding pesticide movements by
erosion, migration, volatility, or windblown soil particles after application. EPA established a Drift
Reduction Technology (DRT) project under EPA’s Environmental and Sustainable Technology (ESTE)
program, which itself is part of EPA’s Environmental Technology Verification (ETV) Program. The
objective of the ETV Program is to verify, with high data quality, the performance of technologies that
reduce pollution. The goal of the DRT project is to test and verify the effectiveness of a variety of spray
DRTs, and has the ultimate goal of reducing unintentional exposures during the pesticide application
process. In 2007, U.S. EPA completed a draft protocol for the verification of pesticide spray DRTSs for
row and field crops. Draft Generic Verification Protocol for the Verification of Pesticide Spray Drift
Reduction Technologies for Row and Field Cripigp://www.epa.gov/etv/pubs/600etv07021.pdf) was
developed by U.S. EPA with input and commentary from stakeholders that included academia, industry,
and other government agencies.

Before ETV can implement the pesticide spray DRT generic verification protocol (GVP) for verification
testing, the draft protocol requires testing and evaluation. This report describes the evaluation of the draft
protocol for pesticide spray DRTs verification at low- and high-speeds. EPA, RTI, vendors, test facilities,
and other stakeholders will use this report to evaluate the pesticide spray DRT protocol and suggest
changes that will provide improvements.

ETV testing to validate the draft DRT protocol was conducted during a series of low-speed wind tunnel
tests in June 2009 by Alion Science & Technology, under contract with RTI, and high-speed wind tunnel
tests conducted in March 2009 by the United States Department of Agriculture — Agricultural Research
Service (USDA-ARS).

For the tests described here, the pesticide spray DRT protocol was evaluated for both low- and high-speed
applications, using two test nozzles and one reference nozzle. Low-speed is defined as a speed of the air
in the wind tunnel crossing the nozzle representative of ground application and high-speed is defined as
speed of the air in the wind tunnel crossing the nozzle representative of aerial application. The purpose of
this testing was to gather information and data for evaluating the applicability of the pesticide spray DRT
protocol for successfully testing commercially ready pesticide spray DRT nozzles that will be used for
aerial spraying and ground applications. Evaluation of the protocol through spray liquid formulation
modifications to the viscosity, surface tension or other characteristics was not conducted.

Section 2 of this report documents the DRTs tested, procedures used for the tests and the conditions over
which the tests were conducted. The results of the test are summarized and discussed in Section 3,
Quality Assurance and protocol recommendations are discussed in Section 4, and references are presented
in Section 5.

This report contains summary information and data from the tests; however, as the purpose of these tests
is to verify the protocol and test plan, no verification statement is included. Complete documentation of
the test results is provided in a separate data package report and an audit of data quality report. These
reports include the raw test data from product testing and supplemental testing, equipment calibrations
results, and quality assurance (QA) and quality control (QC) activities and results. Complete
documentation of QA/QC activities and results, raw test data, and equipment calibrations results are
retained in Alion and USDA files for seven years. All files and records will also be stored at U.S. EPA
indefinitely. Helium neon laser optical system (HELOS) data are included in Appendices A and B of
this report.

11
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2.0 Test Description

The low-speed measurements in this report were conducted by Alion personnel in a low-speed wind
tunnel (LSWT) environment in EPA’s Aerosol Test Facility (ATF) in Research Triangle Park, NC. High-
speed tests were conducted in the high-speed wind tunnel (HSWT) at the USDA-ARS in College Station,
TX. For the low- and high-speed tests, the validity of and applicability of the pesticide spray DRT
protocol were evaluated using two test nozzles and one reference nozzle. Measurements of the droplet
size distribution produced by the candidate test systems were compared to the reference spray system
based on the ASABE S572 standard for droplet size.

The DRTSs were tested in accordance with Draft Generic Verification Protocol for the Verification of
Pesticide Spray Drift Reduction Technologies for Row and Field Crops®, Test/QA Plan for the Evaluation
of the Verification Protocol for High Speed Pesticide Spray Drift Reduction Technologies for Row and
Field Crops® and Test/QA Plan for the Evaluation of the Verification Protocol for Low Speed Pesticide
Spray Drift Reduction Technologies for Row and Field Crops.® These documents incorporated all
requirements for quality management, QA, procedures for product selection, auditing of the test
laboratories, and reporting format. The draft generic verification protocol describes the overall
procedures used for verification testing and defines the data quality objectives (DQOs). The test/QA
plans (T/QAPSs) detail how the test organizations implemented and met the requirements of the protocol.

The primary performance measure for the evaluation of the pesticide spray DRT protocol will be derived
from droplet size distribution measurements. Droplet size is one of the most important factors affecting
spray applications, efficacy and drift potential. All nozzles and atomizers produce a range of droplet sizes
within a given spray. This droplet size spectrum (or distribution) typically may include some relatively
small droplets that may be more prone to drift than are their larger counterparts. There is general
agreement in the literature that droplets with diameter below less than 200um often pose the greatest risk
of spray drift in conventional applications. Therefore, minimizing the proportion of the spray volume that
is contained in droplets of this size may help mitigate spray drift risk. Some nozzles are more effective
than are others in producing narrower droplet size spectra with fewer small (“fine”) droplets.

The basic experimental design was to measure the droplet size spectrum under targeted test conditions
with the DRT operating at the specified spray pressure, air speed, and the ambient environmental
conditions. Droplet size spectrum is the critical measurement for these tests. Droplet size measurements
of interest are the Dyos, Dyo1, and Dyge. Dyos is the volume median diameter (um) where 50% of the
spray volume is contained in droplets of smaller diameter. Similarly, D, and Dy, ¢ describe the
percentage (10% or 90%, respectively) of the droplet volume in the specified size or less. Wind tunnel
and spray liquid conditions measurements are supplemental measures that establish the bounds of the
spray size distribution data.

Spray flux and deposition measurements are only applicable to the low-speed wind tunnel tests. For the
spray flux tests, monofilament lines approximately 2 mm in diameter were used as sample collectors.
These were extended horizontally across the wind tunnel at seven heights starting at 10 cm above the
synthetic turf that was on the wind tunnel floor and spaced in 10 cm increments. Droplet size was
measured 2 m downwind of the spray nozzle at the same seven heights as the flux measurements

Off-site spray drift and resulting downwind deposition of pesticide can be hazardous to nearby non-target
receptors. The results of testing to be conducted under this program are to be used to estimate downwind
deposition. For example, the testing results from wind tunnel testing (droplet size distribution and spray
flux) will be used as inputs to models that will estimate deposition downwind such as the dispersion
models, AGDISP or WTDISP.
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To meet the DQO, at least three replicate experiments using each nozzle were performed. As required by
the DQO in the approved test plans, the product of this test design will be the measurement of a droplet
size distribution consisting of 32 or more droplet size bins for the specified operating range.

2.1 Description and identification of DRTs

One reference and two candidate nozzles were tested using the pesticide spray DRT protocol in low-speed
and high-speed wind tunnels. The reference nozzle used for testing was an ASAE S572 nozzle associated
with the fine/medium boundary and was a 110° flat-fan nozzle operated at 300 kPa (43.5 psi) and 1.18
L/min (0.31 gpm). USDA-ARS provided the reference nozzle for the LSWT tests.

The two candidate nozzles tested were an Al11003-VS nozzle (Teejet Technologies, Wheaton, IL) and a
ULD 120-04 nozzle (Hypropumps, New York, NY). These are shown in Figure 1. The Al11003-VS is
an induction nozzle that produces a “very coarse” spray, as defined by ASABE S572 (1999), at the
operating conditions defined in element B1 of the approved T/QAP. This nozzle is used extensively by
industry and its performance characteristics have been extensively studied. The Al11003-VS flow is 1.13
L/min (0.3 gpm). The ULD 120-04 is a dual air induction nozzle also extensively used by industry. The
ULD 120-04 nozzle produces a “coarse” spray at the operating conditions defined in element B1 of the
T/QAP. The ULD 120-04 flow is 1.51 L/min (0.4 gpm). Both test nozzles were operated at 300 kPa
(43.5 psi) for all tests.

Teejet Al11003-VS Hypropumps ULD 120-04 nozzle

(manufacturer photo) (manufacturer photo)

Figure 1. Nozzles under test. Used with permission.

2.2  Spray material

The material used for droplet sizing measurements was a deionized water solution containing a 0.25%
volume/volume (v/v) of a 90% nonionic surfactant (R-11, Wilbur-Ellis Company, San Antonio, TX). For
the flux and deposition measurements, uranine was added to the above solution to make an uranine
concentration of 3.6 g/L. The solution was sprayed with a FIMCO 300 agricultural sprayer with boom
(FIMCO Industries, North Sioux City, SD). Pressure at the nozzle was measured using a digital pressure
gauge (Ashcroft Inc., Stratford, CT).

2.3  Procedures and methods used in testing
2.3.1 Test facilities

Low-speed testing was conducted in the aerosol wind tunnel (AWT) at the U.S. EPA ATF in Research
Triangle Park, NC (Figure 2). The AWT system can produce a wide range of air velocities, particle sizes,
and aerosol loadings with controlled temperature and humidity. In plan view, the AWT is rectangular in
shape with outside dimensions of approximately 20 m by 14 m. Flow through the recirculating AWT
during all operations is counterclockwise. The graphic of the tunnel shows two test sections: the human
exposure test section (HETS) and the sampler test section (STS). The HETS was used for this series of

13
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Figure 2. EPA’s aerosol wind tunnel (AWT).

experiments. The HETS has a cross section 3.7 m wide, 3.0 m high, and 9.0 m long, and the STS has a
cross section 1.8 m wide, 1.4 m high, and 6 m long. The wind speed in the HETS can be varied from 0.1
to 1 m/s (0.36 to 3.6 kin/h) while the STS can range from 0.56 to 13.3 m/s (2 to 48 km/h). Air speed in
the wind tunnel was measured with a CSAT3 sonic anemometer (Campbell Scientific). The AWT is
described in more detail in the approved low-speed DRT T/QAP. Wind tunnel temperature and relative
humidity were measured by a HMT 333 Probe (Vaisala, Woburn, MA). Spray solution temperature was
measured using a digital thermometer (Model 14-648-12, Fisher Scientific, Pittsburgh, PA). The
equipment setup for testing DRTs in the low-speed tunnel is pictured in Figure 3.

High-speed testing was conducted in the HSWT at USDA-ARS located in College Station, TX, and
depicted in Figure 4. The USDA-ARS HSWT consists of a high-speed centrifugal blower powered by a
48.5 kw (65 hp) gasoline engine. The blower speed is controlled by adjusting the engine’s throttle. The
high-speed air generated by the blower exhausts through a 30 x 30 cm outlet. Prior to leaving the outlet,
the high-speed air passes through air straighteners mounted inside the tunnel. Airspeed is measured
directly at the outlet using a pitot tube attached to an airspeed indicator. A 30 cm section of aircraft boom
is mounted directly at the tunnel’s outlet. The boom is affixed to a pair of linear slides and a linear motor
to allow it to be traversed vertically across the length of the outlet. The boom section is plumbed to a
pressurized spray tank. The center of the boom has a fitting to mount the required check valves and
nozzles. A pressure gauge is also plumbed to the boom to monitor pressure at the nozzle. A movable 40
X 40 cm Plexiglas tunnel is positioned in-line with the airstream flush against the tunnel’s outlet. This
section is moveable to allow access to the spray boom and nozzle. The Plexiglas tunnel has a pair of
access holes downwind of the nozzle through which the laser diffraction instrument operates. Additional
details on the USDA-ARS HSWT can be found in the approved high-speed DRT T/QAP (Reference 2).

14
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Figure 3. AWT setup for low-speed DRT tests.

Nozzle

HELOS
Sympatec

Sympatec

Figure 4. Overview of HSWT with enclosure removed for clarity.

2.3.2 Droplet sizing measurements

At each test location, droplet sizing measurements for this study were conducted using that facility’s
Sympatec HELOS-Vario laser diffraction droplet sizing system (Sympatec Inc., Clausthal, Germany),
which use a 623 nm He-Ne laser. The HELOS systems were fitted with an RS lens, which resulted in a

15



Environmental Technology Verification Report Pesticide Spray DRT Protocol Evaluation — V1.0

dynamic size range of 0.5 um to 875 um in 32 sizing bins. Droplet sizing data measured included volume
median diameter (D,q5) and the 10% and 90% diameters (Do, and D). HELOS is an acronym for
helium-neon laser optical system.

For low-speed tests, two types of droplet sizing measurements were made for each nozzle: spray
characterization in static air and drift characterization 2 m downwind at 1 m/s wind speed. For the high-
speed tests, drift characterization at a downwind distance of 60 cm at 120 mph (55.3 m/s) wind speed

(aerial application air speeds) was performed. Spray characterization measurements were not performed
at USDA.

2.3.2.1 Spray characterization measurements — low-speed wind tunnel

Spray characterization measurements were performed in the low-speed wind tunnel in static air.* The
wind tunnel was run for sufficient time to allow stabilization at the temperature and relative humidity
(RH) set points described in the approved T/QAP prior to testing. The three nozzles tested were the
reference, Al11003-VS and ULD 120-04 nozzle. Droplet size measurement and classifications were
consistent with ASABE S572 except that all tests were conducted under the same conditions (e.g., spray
material, spray pressure, nozzle settings) and following the procedures outlined in the approved test plans.
The nozzle that defined the fine/medium category [flat fan 110° at 300 kPa (43.5 psi)] served as the
reference nozzle for all subsequent tests (low- and high-speed).

2.3.2.2 Droplet sizing 2 m downwind — low-speed wind tunnel

For the low-speed droplet sizing measurements 2 m downwind of the nozzle, the wind tunnel was set at 1
m/s, 25 °C, and 80% RH and run for sufficient time to allow it to stabilize. The spray nozzle of interest
was mounted on a sprayer boom attached to the internal wind tunnel traverse and oriented at 90° so that
the spray pattern was perpendicular to the wind.

The HELOS system was set up inside the HETS on two hydraulic lift carts and oriented across the width
of the test section (along the x-axis, also perpendicular to the wind). The two halves of the HELOS were
separated as far as possible while still mounted to the rail. The distance from the transmitting to the
receiving part of the instrument was 94.6 cm (as shown in Figure 5). A 2.6-m long, 1.8-m wide false
floor was constructed 54.5 cm above the wind tunnel floor and was covered with artificial turf grass. The
spray nozzle was positioned 60 cm above and 60 cm downwind of the leading edge of the false floor.

Sprayer boom
(attached to traverse)

H

946 cm

False floor covered
by artificial turf grass

aser path

Helos
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Figure 5. Schematic diagram of the set up for droplet sizing measurements 2 m downwind.
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The HELOS was positioned as close as possible to the downwind edge of the false floor with the laser
beam 10 cm higher than the turf grass surface. The hydraulic lift carts were used to raise and lower the
HELQS unit to obtain the required measurement heights (10, 20, 30, 40, 50, 60 and 70 cm higher than the
turf grass), and a level was placed on the rail connecting the two parts of the HELOS system to ensure
that the system was always level. In order to minimize the number of times the HELOS was moved up
and down, measurements for all of the nozzles were made at one position before moving the HELOS
system up to the next position.

2.3.2.3 Droplet sizing 60 cm downwind — high-speed wind tunnel

For the high-speed droplet sizing measurements 60 cm downwind of the nozzle, the wind tunnel was set
at 192 km/hr (120 mph, 53.3 m/s), ambient conditions and run for sufficient time to allow it to stabilize.
The spray nozzle of interest was installed in the wind tunnel at or near the centerline and oriented at 0° so
that the spray pattern was parallel to the wind. Nozzles were positioned in the center of the wind tunnel
to be free from edge effects. High-speed test procedures are outlined in the approved T/QAP.

For these tests, USDA collected data from the reference nozzle, four different ULD 120-04 nozzles and
three different AI111003-VS nozzles. For a separate study, USDA compared the variation between
nozzles of the same type. Although comparing nozzles of the same type was not part of the T/QAP, for
completeness, all collected data are presented here, however a discussion of any variation is not
presented.

2.3.3 Spray flux and deposition measurements — Low-speed wind tunnel

Spray flux and deposition measurements are only applicable to the low-speed wind tunnel tests. For the
spray flux tests, monofilament lines approximately 2 mm in diameter were used as sample collectors.
These were extended horizontally across the wind tunnel at seven heights starting at 10 cm above the turf
grass that was on the wind tunnel floor and spaced in 10 cm increments. Each end of the monofilament
line was supported in enclosed boxes within the AWT to prevent contamination of the unused portion of
sampling line.

Spray flux was measured 2 m downwind from the spray nozzle using monofilament line at the same
seven heights as the droplet sizing measurements (see Figure 2). On one side of the test section, fishing
reels with the monofilament line were secured at each height inside a specially-constructed cabinet
designed to protect the unexposed monofilament line from uranine exposure. Another cabinet on the
other side of the tunnel held a series of dowels covered by plastic drinking straws at each height to hold
the monofilament in place. A small piece of tape was used to attach the loose end of the monofilament to
the dowel. After each spray replication, the monofilament at each height was collected by hand-winding
onto plastic straws (0.6 cm dia. x 19 cm long). Prior to spray exposure, the monofilament line was
marked with a permanent marker at the location where it exited the cabinet holding the fishing reels. The
line was then wound onto the straw until the mark was reached. The straw with the line was removed
from the dowel and placed in a labeled plastic Whirl-Pak bag. The process of collecting the exposed
monofilament also spooled new line from the reel into the tunnel, which was then secured onto new
plastic straws on the dowels.

Spray duration for an experiment was 15 £ 0.5s. This was an unintended deviation from the T/QAP
specification of 10 + 0.5 s that was only realized after all of the tests were completed. However, the
longer spray time did not cause overloading of the monofilament lines or puddling on the Mylar cards.
Immediately after an experiment, the exposed monofilament line was collected into a labeled plastic bag,
and 30 mL of 0.01N NaOH was added to the bag to dissolve the uranine into solution. The bag contents
were shaken for 10 s before an aliquot of the liquid was removed for fluorometric analysis.
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Spray drop deposition at multiple horizontal distances from the nozzle were collected simultaneously with
the spray flux volume samples. Deposition sampling onto 10 cm by 10 cm (100 cm?) Mylar cards.
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(VWR part # 95017-735, GE Healthcare Biosciences, Piscataway, NJ) was used to measure horizontal
deposition within the wind tunnel. Mylar cards were placed directly downwind from the nozzle aligned
with the plume centerline on metal support stands located 2, 3, 4, 5 and 6 m downwind of the nozzle. The
cards were at a height of 0.1 m above the turf grass on the wind tunnel floor to avoid boundary layer
effects.

Immediately after an experiment, the exposed Mylar cards were collected and placed in a labeled plastic
bag. 30 mL of 0.01N NaOH were added to the bag to dissolve the uranine into solution. The bag
contents were shaken for 10 s before an aliquot of the liquid was removed for fluorometric analysis.

The relative fluorescence in a 5 mL aliquot of the extract was measured using a Turner digital fluorometer
(Model FM109515, Thermo Scientific, Waltham, MA) following standard operating procedures. The
fluorometer used a 12 x 75 mm round cuvette. A narrow band (NB360) excitation filter and emission
filter (NB460) were used. A calibration curve linking fluorescence units to mass of fluorescent material
was generated for each batch of 50 samples. The curve spanned the detection range of the fluorometer
and demonstrated linearity in the instrumentation response as a function of mass deposited. From this
curve, fluorescent tracer measurements were converted to the fraction of spray liquid applied.
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3.0 Results

3.1 Low-speed wind tunnel test results
3.1.1 Spray characterization results

The management of pesticide drift exposure may involve careful consideration of many factors such as
the droplet size spectrum, spray release height. meteorological conditions, application practices, no-spray
buffer zones, tank mix physical properties, liquid temperature, and target characteristics. Managing these
factors can be complex, so focus is often placed on the major parameters of importance. For example,
droplet size is often the most important factor, so optimization of the size range to include relatively few
small droplets (by volume) can provide a major reduction in spray drift potential while maintaining
product efficacy for many application scenarios.

Table 1 presents the results from the nozzle spray characterization measurements without wind. The
results shown are the average of three replicate measurements. The Dy, s of the reference nozzle spray
was 220.7 pm. Results are shown graphically in Figure 6.

Table 1. Spray characterization droplet size data (means + standard deviations) 60 cm below the nozzle.

Nozzle Press'ure Flow Replicate Dvo.1 Dvos Dvwoo | Statistic [ Dvo1 | Dvos | Dwvos
(psi) (Lpm) (pm) (um) (um) (em) | (pm) | (pm)

1 1276 | 2172 | 3102 | Average | 112.4 | 220.7 | 329.9

Reference 435 1.20 2 1306 | 2208 | 3189 | sSD 291 | 35 | 269
3 788 | 2242 [ 3605 | cv 026 | 0.02 | 0.08

1 1546 | 280.3 | 388.9 | Average | 148.8 | 268.0 | 366.6

A'1\1,g°3' 435 1.21 2 1550 | 2804 | 3885 | SD 104 | 214 | 382
3 1368 | 2433 | 3225 | cv 007 | 0.08 [ 0.10

1 222 | 162.0 | 231.0 | Average | 20.0 | 185.1 | 277.5

Hy‘;;‘(’):m 435 1.65 2 172 | 1902 | 297.2 SD 26 | 210 | 405
3 207 | 2032 [ 3045 | cv 013 | 0.11 | 0.15

SD = standard deviation, CV = coefficient of variation

LSWT Spray Characterization Results (static conditions)

500

400
=]
5 300 P
= —e— REF 11003
E —=— AT11003-VS
2 200 ULD 120-04
(-] ./
-
a /

100

0 T T T T T T T T T
0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1

Cumulative Volume Fraction

Figure 6. LSWT spray characterization results under static wind conditions.
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3.1.2 Droplet sizing 2 m downwind results

The measured droplet sizes for all three nozzles at the seven heights are shown in Table 2. For example,
spray characterization at a height of 20 cm is shown in Figure 7. The decrease in the size distribution at
heights lower than 30 cm (Hypro) or 40 cm (Teejet) identified the point where all DQIGs were achieved.
The very large droplet sizes measured at the higher positions resulted from extremely low optical
concentrations. No data were reported for the Hypro ULD 120-4 nozzle at 30 and 50 cm heights because
the optical concentration was so low that the HELOS could not detect and thus not report any data. All
size distribution data at 2 m were impacted by failure to achieve HELOS data collection data quality
indicator goals (DQIGs). The HELOS was operating normally and without operator error. The low wind
speed (1 m/s) and extremely large droplets generated by all nozzles caused HELOS minimum obscuration
to be less than 2% for 83% of measurements and percentage of drop volume in largest and smallest bins
to be > 1% in approximately 65% of measurements (See Table 10).

Wind speed, temperature, and relative humidity averages and standard deviations measured for each
nozzle over the three replicate droplet sizing measurements at 2 m downwind are given in Table 3.

j—
z Table 2. Droplet size data (means + standard deviations) 2 m downwind of nozzle at 1 m/s wind speed.
m Nozzle | Height | Replicate | Dvoi | Dvos Dwo | Statistic Dvo1 Dvos Dvo.s
(cm) (M) | (um) | (um) (um) (um) (um)
E 70 1 550.2 660.0 720.0 Average 567.3 662.3 720.5
2 592.3 666.1 721.2 SD 22.2 34 0.7
:‘ 3 559.4 661.2 720.2 (1Y) 0.04 0.01 0.00
u. 60 1 490.9 647.8 717.6 Average 517.7 652.8 718.6
2 541.2 657.5 719.5 SD 25.3 4.9 1.0
o 3 520.9 653.1 718.6 Cv 0.05 0.01 0.00
n 50 1 20.2 39.9 60.6 Average 19.6 384 61.5
2 19.1 38.0 61.6 SD 0.6 1.4 0.9
m . 3 194 37.3 62.4 Ccv 0.03 0.04 0.02
2 40 1 14.8 43.1 74.4 Average 18.9 45.0 77.5
> S 2 197 | 458 | 77.9 Sb 3.7 1.7 2.9
H E 3 22.2 46.1 80.1 CcVv 0.20 0.04 0.04
: 30 1 19.9 48.1 85.3 Average 19.5 46.6 84.1
u 2 204 47.3 85.1 SD 1.2 1.8 1.9
3 18.2 44.6 81.9 Ccv 0.06 0.04 0.02
m 20 1 23.7 56.9 1335 Average 25.3 55.3 125.0
q 2 23.9 545 119.2 SD 2.5 1.4 7.6
3 28.2 54.4 122.1 CV 0.1 0.03 0.06
¢ 10 1 27.3 52.0 86.0 Average 27.8 52.5 86.7
2 28.4 52.9 86.8 SD 0.5 0.4 0.7
n 3 27.8 52.7 87.4 Cv 0.02 0.01 0.01
w 70 1 540.9 652.9 718.6 Average 541.0 652.5 718.5
CQ 2 541.3 652.9 718.6 SD 0.9 0.8 0.2
m’ 8' 3 541.8 652.8 718.6 Ccv 0.00 0.00 0.00
: g 60 1 4556 | 618.8 | 711.8 | Average 458.2 618.4 711.7
< 2 452.8 | 609.1 | 710.1 SD 7.1 8.7 1.6
3 466.2 626.4 713.3 cv 0.02 0.01 0.00
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Nozzle Height | Replicate Dvo1 Dvos Dvo.g Statistic Dvo1 Dvos Dvo.o
(cm) (pm) | (Mm) | (um) (pm) (pm) (pm)
50 1 1.0 2.9 61.1 Average 1.0 2.9 59.1
2 1.0 2.9 58.8 SD 0.0 0.0 1.9
3 1.0 2.9 57.4 Cv 0.01 0.01 0.03
40 1 479.4 644.0 716.8 Average 465.9 641.5 716.3
2 464.1 646.3 717.3 SD 12.7 6.5 1.3
3 454.2 634.1 714.8 CcVv 0.03 0.01 0.00
30 1 12.4 55.2 87.2 Average 11.8 55.0 87.0
2 11.9 54.7 86.7 SD 0.8 0.3 0.3
3 10.9 54.9 87.1 cVv 0.06 0.01 0.00
20 1 45.0 75.6 111.9 Average 449 75.8 112.2
2 45.5 76.1 111.2 SD 0.6 0.2 1.1
3 44.3 75.8 113.4 Ccv 0.01 0.00 0.01
10 1 47.3 83.9 119.5 Average 46.8 83.3 119.3
h 2 46.2 83.0 119.8 SD 0.6 0.5 0.6
z 3 46.8 83.1 118.6 Ccv 0.01 0.01 0.01
m 70 1 535.5 648.4 717.7 Average 534.6 647.4 717.5
2 534.4 647.3 717.5 SD 0.8 0.9 0.2
E 3 533.9 646.6 717.3 CVv 0.00 0.00 0.00
: 60 1 474.0 636.6 715.3 Average 478.3 633.5 7147
2 481.0 634.1 714.8 SD 3.8 35 0.7
U 3 480.0 629.7 713.9 CcVv 0.01 0.01 0.00
o 50 1 - - - Average - - -
2 - - - SD - - -
a ;,: 3 - - - cv - - -
5‘ 40 1 551.6 657.6 719.5 Average 557.7 658.5 719.7
m 5’ 2 563.4 661.0 720.2 SD 5.9 2.2 0.4
> o 3 558.2 656.9 719.4 Ccv 0.01 0.00 0.00
H % 30 1 - - - Average - - -
2 - - - SD - - -
I 3 - - - cVv - - -
U' 20 1 40.9 67.0 98.3 Average 41.3 68.0 100.3
ﬁ 2 41.3 67.8 99.8 SD 0.4 1.1 2.3
3 41.8 69.2 102.7 CVv 0.01 0.02 0.02
q 10 1 43.6 73.9 101.2 Average 43.1 73.6 102.6
2 43.1 73.4 102.2 SD 0.5 0.3 1.5
ﬂ 3 42.7 73.6 104.3 CcVv 0.01 0.00 0.02
n SD = standard deviation, CV = coefficient of variation
m Table 3. Nozzle pressure, wind speed, air temperature, relative humidity, and spray solution temperature for
droplet sizing measurements (means * standard deviations) at 2 m downwind.
m Pressure Wind speed Air Rela'ti\_/e Solution
Nozzle (0si) (ms) Tem poerature Humidity Tempoeratu re
- | ) ) )
Reference 43.3+0.12 1.03 £ 0.06 24.9 £0.05 80.0 £0.62 23.7 £0.82
Al11003-VS 43.4 +0.26 1.02 £ 0.05 24.9 £0.05 79.9 £0.73 23.7 £0.80
Hypro ULD 120-4 43.4 £0.15 1.03 £0.05 25.0 £ 0.05 79.8 £0.76 23.7£0.83
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Figure 7. Example of LSWT spray characterization at the 2-meter flux plane and 20 cm height.

3.1.3 Spray flux and deposition results

Results of flux measurements from monofilament line are given in Table 4 as the average + standard
deviation of three replicate measurements expressed as ten-thousandths of total applied spray volume
[(mass uranine recovered / total mass uranine sprayed) x 10*]. Spray flux versus height at the 2-meter
flux plane is shown graphically for the three spray nozzles in Figure 8. Spray flux decreased with
increasing height, as expected. Spray flux was greatest for the reference nozzle and least for the Hypro
ULD 120-4 nozzle.

Results of deposition measurements from Mylar cards calculated in the same manner are given in Table 5.
Spray deposition was decreased with distance from the source, as expected. At each distance, the largest
amount of deposition resulted from the reference nozzle, with the smallest amount from the Hypro ULD
120-4 nozzle.

Table 4. Results from flux measurements as ten-thousandths of applied (fraction x 10*) at 2 m downwind.

Reference Al11003-VS Hypro ULD 120-4
Height ) Average Average Average

(cm) Replicate Flux SD Flux SD Flux SD
cv cv cv

1 0.46 0.40 0.19 0.26 0.14 0.09

70 2 0.49 0.12 0.18 0.13 0.07 0.05
3 0.26 0.31 0.42 0.51 0.06 0.54

1 invalid 0.59 0.19 0.19 0.23 0.13

60 2 0.60 0.01 0.15 0.04 0.07 0.09
3 0.59 0.02 0.23 0.22 0.07 0.74

1 0.83 0.91 0.22 0.20 0.20 0.11

50 2 1.05 0.12 0.17 0.03 0.08 0.07
3 0.84 0.14 0.23 0.16 0.07 0.64

1 3.86 3.05 0.29 0.24 0.32 0.18

40 2 2.68 0.70 0.24 0.05 0.15 0.13
3 2.61 0.23 0.18 0.22 0.07 0.53
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Reference Al11003-VS Hypro ULD 120-4
Height _ Average Average Average

Replicate Flux sSD Flux sSD Flux sSD

(cm) cv cv cv
1 14.64 19.01 1.53 1.55 0.41 0.25

30 2 22.40 3.97 1.55 0.02 0.16 0.13
3 19.98 0.21 1.57 0.01 0.20 0.53

1 30.12 30.65 20.26 21.33 4.86 5.23

20 2 32.16 1.33 23.81 2.16 4.66 0.82
3 29.67 0.04 19.91 0.10 6.16 0.16
1 61.08 91.47 64.06 75.66 18.68 19.31

10 2 103.02 26.57 82.70 10.12 19.39 0.60
3 110.32 0.29 80.22 0.13 19.87 0.03
Flux as Fraction of Applied at 2 meters
100

90 \
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Figure 8. LSWT spray flux 2 meters from the nozzle (flux vs. height for three nozzles).
Wind speed, temperature, and relative humidity averages and standard deviations measured for each

nozzle over the three replications measuring flux and deposition are given in Table 6. All of these
parameters were controlled to well within the requirements stated in the T/QAP.

Table 5. Results from deposition measurements as ten-thousandths of applied.

Reference Al11003-VS Hypro ULD 120-4
e Replicate Flux Av;rgge Flux Avgrgge Flux Av;rgge
(m) cv cv cv
32.22 26.83 20.28 19.15 0.74 1.44
2 2 25.30 4.81 2297 4.49 1.65 0.62
3 2297 0.18 14.20 0.23 1.93 0.43
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Reference Al11003-VS Hypro ULD 120-4

Dls(tnzi;\ce Replicate Flux Avgr[c’)ige Flux Avgr[é)lge Flux Avgr[c’)ige
Ccv cv Ccv
1 37.69 22.50 5.71 5.92 0.22 0.21
3 2 15.05 13.16 9.05 3.03 0.20 0.01
3 14.76 0.58 2.99 0.51 0.22 0.06
1 12.43 8.89 2.72 3.03 0.19 0.33
4 2 7.66 311 4.48 1.32 0.14 0.28
3 6.57 0.35 1.9 0.43 0.65 0.87
1 7.25 4.41 1.54 1.62 0.12 0.13
5 2 2.43 2,52 1.45 0.23 0.17 0.04
3 3.55 0.57 1.88 0.14 0.10 0.30
1 4.45 2.67 0.78 1.09 0.11 0.13
6 2 1.68 1.55 0.76 0.59 0.16 0.03
3 1.87 0.58 1.74 0.51 0.12 0.21

SD = standard deviation, CV = coefficient of variation

Table 6. Nozzle pressure, wind speed, air temperature, relative humidity, and spray solution temperature for
flux and deposition measurements.

Nozzle Pressure (psi) W'n(?nff)eecj Air Temp (°C) % RH Solutl(?(r;)Temp
(Avg = SD) (Avg * SD) (Avg = SD) (Avg = SD) (Avg * SD)
Reference 43.4 £0.06 1.00 £0.01 25.0 £ 0.06 80.4 +0.21 21.6 +£0.47
Al11003-VS 43.5+0.10 1.00 £ 0.05 25.0 £ 0.06 80.0 +£0.17 21.9+0.10
Hypro ULD 120-4 43.6 £0.26 1.00 £0.01 24.5+0.31 80.0 + 0.53 22.0+£0.00

3.2 High-speed wind tunnel test results

The measured droplet sizes for all three nozzles used in the high-speed tests are shown in Table 7. For a
separate study, USDA compared the variation between nozzles of the same type. Although comparing
nozzles of the same type was not part of the T/QAP, for completeness, all collected data are presented
here.

Wind speed, temperature, and relative humidity averages and standard deviations measured for each
nozzle over during the high-speed wind tunnel tests are given in Table 8. All of these parameters were
controlled within the requirements stated in the T/QAP. Liquid flow rate data were not collected.

Table 7. Droplet size data 60 cm downwind of nozzle at specified wind speed.
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Pressure | Speed | Angle Dvo.1 Dvos Dvo.o _— Dvo.1 Dvos Dvo.o
Nozzle | oo™ | ey |0 | ReP | umy | umy | gumy | StOstC | o | g |
Ref 1 795 177.8 362.4 Average 79.7 179.6 372.4
11003 43 0 0 2 | 801 | 1821 | 3748 | SD 04 | 22 | 91
3 79.4 179.0 380.1 Ccv 0.00 0.01 0.02
REF 1 96.91 | 210.86 | 333.52 | Average 96.68 | 210.72 | 335.55
11003 43 53.3 0 2 96.21 | 209.86 | 332.57 SD 0.40 0.80 4.36
3 96.91 | 211.45 | 340.55 Cv 0.00 0.00 0.01
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1 | 130.03 | 275.78 | 427.4 | Average | 129.76 | 275.69 | 425.30
o2 | a0 | 533 | o | 2 |13011 27577 | 42661] SD 053 | 015| 297
3 | 129.15| 27551 | 421.9 % 000| 0.00| 001
1 | 139.25 | 296.87 | 484.13 | Average | 139.96 | 297.60 | 483.88
ULS&ZO' 40 53.3 0 2 | 140.95 | 298.54 | 483.75 SD 088| 085| 022
3 |139.69 | 297.4 | 483.76 cVv 001| 0.00| 0.00
1 | 130.21 | 278.41 | 423.44 | Average | 132.47 | 282.39 | 426.27
el | a0 | 533 | o [ 2 |13237 28393 | 4294 D 231 348| 299
3 | 134.82 | 284.84 | 425.98 cV 002| 001]| o001
1 | 133.08 | 283.53 | 430.64 | Average | 133.53 | 284.70 | 443.89
U"&lzzo‘ 40 53.3 0 2 | 137.37| 293.7 | 479.78 SD 3.63 8.48 | 31.43
3 130.15 | 276.86 | 421.25 CVv 0.03 0.03 0.07
1 | 128.38 | 278.97 | 440.39 | Average | 127.13 | 275.24 | 425.16
AI11003-X 40 53.3 0 2 | 125.49 | 272.81 | 417.84 SD 1.48 | 3.28| 13.19
3 | 12752 | 273.94 | 417.25 cVv 001| 0.01| 0.03
1 | 122.92 | 263.74 | 396.66 | Average | 123.60 | 266.50 | 406.05
AI11003-Y 40 53.3 0 2 | 123.67 | 268.28 | 411.33 SD 065| 243| 815
3 | 124.22 | 267.49 | 410.16 cVv 001| 001| 002
1 |120.69 | 263.9 | 408.04 | Average | 121.07 | 264.05 | 408.12
Al11003-Z 40 53.3 0 2 | 121.84 | 264.1 | 407.46 SD 067 | 013| 0.70
3 120.67 | 264.14 | 408.86 CvV 0.01 0.00 0.00

®These data were not collected during the HSWT tests. Data collected in February 2009 are reported. See Section 4.2.
SD = standard deviation, CV = coefficient of variation

Table 8. Nozzle pressure, wind speed, air temperature, relative humidity, and spray solution temperature for
droplet sizing measurements (means * standard deviations) at 60 cm downwind.
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Pressure Wind speed Air Relative Solution
Nozzle (0si) (m/sl?) Temperature Humidity Temperature
P (°C) (%) (°C)
Reference 43 +£0.0 53.3+0.0 21.7+0.0 66.3% £ 0.0 20.3+0.0
AI11003-VS 40 +£0.0 53.3+0.0 246 0.0 55.5% + 0.0 23.9+0.0
Hypro ULD 120-4 40 +£0.0 53.3+0.0 246 0.0 55.5% £+ 0.0 23.9+0.0
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4.0 Verification of Performance

4.1  Quality assurance

The primary performance measures for the evaluation of the pesticide spray DRT protocol is derived from
the droplet size distribution measurements and flux at the 2-meter plane. The basic experimental design
was to measure the droplet size spectrum or flux under targeted test conditions with the DRTs operating
at specified spray pressures, air speeds, and the ambient environmental conditions. Wind tunnel and
spray liquid conditions measurements are supplemental measures that established the bounds of the spray
size distribution data. EPA, RTI, vendors, test facilities, and other stakeholders will use this report to
evaluate the pesticide spray DRT protocol and suggest changes that will provide improvements.

Data on calibration certificates for the flow meters, flow transducers, weights, low- and high-resolution
balances, thermometer, and humidity logger are maintained at Alion and USDA in a separate data
package.

To meet the DQO, at least three replicate experiments using each nozzle were performed. As required by
the DQOs in the approved test plans, the product of this test design was the measurement of a droplet size
distribution consisting of 32 or more droplet size bins for the specified operating range. Adherence to the
DQOs, as expressed through the achieving the Data Quality Indicator Goals (DQIGSs), for the high- and
low-speed tests are presented in Tables 9 and 10, respectively.

As part of the GVP evaluation, an Audit of Data Quality (ADQ) was performed. Alion Science &
Technology audited their data from low-speed wind tunnel testing.” RTI QA staff reviewed and approved
the low-speed wind tunnel testing ADQ. RTI QA personnel audited the high-speed wind tunnel data
collected at USDA.® The EPA quality manager performed a Technical Systems Audit (TSA) of the low-
speed wind tunnel testing.’

Both Alion and RTI QA staff have reviewed the results of these tests and have found that the results did
not meet the overall data quality objective (DQO) as stated in each T/QAP. Failure to achieve the DQIGs
listed in Table 9 (high-speed wind tunnel) and Table 10 (low-speed wind tunnel) were the cause.

The failure to meet all high-speed and low-speed wind tunnel DQIGs did not have a significant impact on
the evaluation of the protocol. In fact, the difficulty meeting those DQIGs indicated the acceptance
criteria might be too stringent for those metrics. RTI suggests EPA ask the stakeholder panel if the
acceptance criteria for the DQIGs in question should be relaxed to keep the verification test cost
reasonable. If so, the stakeholders should propose new acceptance criteria for the DQIGs that were
achieved. Another possibility for the low-speed wind tunnel DQIGs is to obtain stakeholder input on
revising the GVP to include procedures for balancing wind tunnel air speed and expected spray size
distribution from a particular nozzle to insure sufficient spray material is transported to all heights at the
2-meter flux plane to achieve the existing DQIGs.

Table 9. Data quality indicator goals for high-speed wind tunnel tests
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Met
— DQIG?
Parameter Acceptance Criteria Comments
Y N
— — P .
Nozzle spray angle :/easrtlatlon within = 5% during v
+ 3.4 kPa of values specified in
Spray liquid pressure (nozzle the ASABE standard for v
operating pressure) reference and evaluation
nozzles.
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Met
N DQIG?
Parameter Acceptance Criteria Comments
Y N
Spray liquid temperature Measured within 0.1 C v
+ 0.04 L/min of values
Sorav liquid flow rate specified in the ASABE ~ | Data not submitted by
pray fiq standard for reference and USDA
evaluation nozzles.
52 + 4 dynes/cm at surface
Dynamic surface tension of spra lifetime age of 10 to 20 ms for
i yui d pray test fluids with adjuvants. 70+ | v
q 4 dynes/cm for water, if used
as test fluid
Viscosity of spray liquid 11+01cPat20C v
DROPLET SIZE DISTRIBUTION DQIGs
< 1% of total volume in each
case (i.e., < 2% total of the Spray volumes in smallest
. spray volume) —to be droplet size class band met
Spray volume in largest and smallest . . - 0
croplt sz clas banc mlser | 2o MM selecton || erenn 80% o e ey
diffraction measurements approp - . ) g P
instrument configuration for the size class band were
dynamic size range of the greater than 1%.
spray being sampled
Number of size class bands for >3 v
reported data
Standard deviation around mean Dyos | Vary by less than + 3% for
for three replicate droplet size replicate measurements with v
measurements the same nozzle
Measured Dyos (volume median Vary by less than + 7% for Standard deviation of Dyo g
diameter) , Dyvo.1 and Dyoy (i.€., the d .
/ . replicate measurements with v for Hypro ULD 120-04
droplet diameter bounding the upper . .
the same nozzle replicate is 7.1%

and lower 10% fractions of the spray)

< 60% unless corrected for
multiple scattering, whereupon
the report shall include the
measured obscuration, the v
algorithm used to correct for
multiple scattering, and the
manufacturer-stated limits of
applicability for that algorithm.

Obscuration for spray measurements
across a spray diameter (for laser
diffraction systems)

Minimum obscuration for sampling to
achieve cross-section average spray
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(e.g., start and end trigger using 2% v
traverse with laser diffraction
systems)

> 10,000 droplets for particle
Sample size per replicate counting instruments or v
measurement > 5 s for laser diffraction

instruments
Diode suppression (laser diffraction Diodes may not be suppressed |
systems) (no channels may be killed)
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Met
?
Parameter Acceptance Criteria DQIG* Comments
Y N
HSWT OPERATION DQIGs
Between 50 mph (22 m/s) and
180 mph (80 m/s), and
measured to an accuracy
Air speed inside wind tunnel within 5 mph (2 m/s), close to v
nozzle location (with nozzle
absent). Acceptance criteria
between measurements + 5%.
Cross-section at least three
diameters larger than spray
Wind tunnel cross section diameter plume diameter (at size v
distribution measurement
location).
Wind tunnel ambient air temperature Measured within 0.1 C v
Wind tunnel wet bulb/dew point Measured within + 0.1 C or +
temperature or percent relative v
L 1%
humidity
Spray material temperature .
Relative spray material and air must be within 2 T of the air lefer(_ance between spray
: v | and air temperature was
temperatures temperature to avoid 2 5 C for certain runs
atomization anomalies. '
Table 10. Data quality indicator goals for low-speed wind tunnel tests
Met
Parameter Acceptance Criteria DQIG? Comments
Y N
DROPLET SIZE DISTRIBUTION MEASUREMENT DQIGs
< 1% of total volume in each
case (i.e., < 2% total of the
Spray volume in largest and spray volume) to be
pray arg achieved through selection v | 39% of values were
smallest droplet size class bands . o
in laser diffraction measurements .Of appropriate Igns and greater than 1%.
instrument configuration for
the dynamic size range of
the spray being sampled
Number of size class bands for > 32 v
reported data
Standard deviation around mean | Vary by less than + 3% for o
. ) v 66% of all measured
Do s for three replicate droplet replicate measurements
. . values were above 3%
size measurements with the same nozzle
Measured D, 5 (volume median
. ) .70
dlameter_), Dy, and Dvo:g (i.e., the Vary by less than + 7% for v 100% of all measured
droplet diameter bounding the replicate measurements
. . values were above 7%.
upper and lower 10% fractions of | with the same nozzle
the spray)
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Met
Parameter Acceptance Criteria DQIG? Comments
Y N
< 60% unless corrected for
multiple scattering,
whereupon the report shall
Obscuration for spray include the measured
measurements across a spray obscuration, the algorithm v
diameter (for laser diffraction used to correct for multiple
systems) scattering, and the
manufacturer-stated limits of
applicability for that
algorithm.
Minimum obscuration for
sampling to achieve cross- 59% of optical
section average spray (e.g., start | 2% v" | concentration values
and end trigger using traverse were below 2%
with laser diffraction systems)
> 10,000 droplets for
Sample size per replicate partlcle counting
measurement instruments or . v
> 5 s for laser diffraction
instruments
. . Diodes may not be
Diode suppression (laser d h | v
diffraction systems) suppresse (no channels
may be killed)
Spray nozzle height Within 5 mm (without
measurement airflow)
Variation within + 5% during
Nozzle spray angle
test
+ 0.5 psi of values specified
Spray liquid pressure (nozzle in the ASABE standard for v
operating pressure) reference and evaluation
nozzles.
Spray liquid temperature Measured within 0.1 T v
+ 0.04 L/min of values
- specified in the ASABE
Spray liquid flow rate standard for reference and Y
evaluation nozzles.
52 + 4 dynes/cm at surface
Dynamic surface tension of spray lifetime age of 10 to .20 ms
liquid for test fluids with adjuvants. v
70 £ 4 dynes/cm for water, if
used as test fluid
Viscosity of spray liquid 1.1+0.1cPat20 T v
Wind tunnel ambient air Measured within 0.1 C v
temperature
Wind tunnel wet bulb/dew point Measured within + 0.1 C or
temperature or percent relative + 1% : v
humidit + 1%, respectively
y
Percent relatlve humidity (low- 80% + 5% v
speed wind tunnel)
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Met
?
Parameter Acceptance Criteria DQIG* Comments
Y N
Spray material temperature
Relative spray material and air must be within 2 C of the v
temperatures air temperature to avoid
atomization anomalies.
1 m/s measured accuracy
Air speed inside wind tunnel within 0.1 m/s, cIo;e to v
nozzle location (with nozzle
absent).
. . Sampling should occur over v
Sampling rate for air speed a measuring period of 30 s
DRIFT POTENTIAL MEASUREMENT DQIGs
Minimum spray time of 5 s
for each replicate
. . measurement. Replicate
Spray duration for replicate
easUrements measurements for anozzle | v
type should be within = 5%
of mean time duration for a
given setup.
Similar nozzle types from
different vendors/
Spray duration for similar nozzle | manufacturers should be v
types tested for similar time
duration, within £ 5%.
. Within 5% of volume
Solvent volume for extraction of . .
o required for analytical v
tracer, if using collectors
recovery and assessments
1 m/s measured accuracy
Air speed inside wind tunnel within 0.1 m/s, cIo;e to v
nozzle location (with nozzle
absent).
. . Sampling should occur over v
Sampling rate for air speed a measuring period of 10 s
Local wind velocity
Wind speed consistency in wind variability was not
; : < 5% v ;
tunnel working section measured according to
ISO 22856
Wind tunnel working section Minimum to avoid boundary v
width layer and blockage effects
Wind velocity variability
Wind tunnel turbulence < 8% v was not measured
according to 1SO 22856
Wind tunnel ambient air i o v
temperature Measured within 0.1 °C
Wind tunnel wet bulb/dew point Measured within + 0.1 C or ,
temperature or percent relative :
L + 1%, respectively
humidity
Percent _relatlve humidity (low- 80% + 5% v
speed wind tunnel)
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Met
. DQIG?
Parameter Acceptance Criteria Comments
Y N
Spray material temperature
Relative spray material and air must be within 2 C of the v
temperatures air temperature to avoid
atomization anomalies.

4.1.1 Deviations

Except as noted below, the verification tests were conducted in accordance with the approved T/QAPs.>?
The TSA found that the low-speed wind tunnel was properly equipped and data were collected as
specified in the T/QAP. RTI determined the high-speed wind tunnel had the proper equipment to collect
data as specified in the T/QAP. Deviations from the test plans and impact on data quality are described
below.

Low-Speed Wind Tunnel Test Deviations

e Low-speed spray test duration of 15 £ 0.5 s instead of 10 £ 0.5 s.
0 The increased spray time did not overload the monofilament line or cause puddling on the
Mylar cards. Therefore, the change did not affect data quality.

e Duplicate spray deposition samples at were not collected as a quality control check.

0 Horizontal spray deposition measurements are not an input to the AGDISP or WTDISP
models that will be used to evaluate spray drift approximately 100 m downwind of spraying
and cannot be used to confirm the quality of flux and droplet size distribution measurements
at the 2-meter flux plane. Taking these measurements during evaluation testing highlighted
their cost (an increase of 30% for each test). Given that they do not contribute to the long-
range drift calculation and are expensive, they will not be included in the revised protocol for
future testing using a LSWT, making further evaluation during this test irrelevant.

e The first test of low-speed flux measurements at 60 cm with the reference nozzle was invalid
because the monofilament line was accidentally shaken during collection.

0 The shaking of the line dislodged collected spray droplets. In a real verification, the test may
need repeated. However, EPA will not use the flux data to verify AGDISP or WTDISP
model results. Therefore, the lost datum was not critical to the objectives of GVP evaluation.
Note that the invalid sample does highlight the purpose of the GVP evaluation: to identify
experimental procedures specified in the GVP that may increase the cost of verification.

High-speed Wind Tunnel Test Deviations

e USDA did not collect spray characterization with the reference nozzle.

0 USDA high-speed wind tunnel availability was limited during GVP evaluation. Time
constraints prohibited collection of the data. Instead, historical data collected 1 month earlier
were used to characterize the spray size distribution from the reference nozzle. USDA
routinely collects spray characterization data with the reference nozzles. A history of size
distributions is available. The historical data are suitable for GVP validation.

e USDA did not collect spray liquid flow rate data.
0 The fluid pressure in the system controlled the fluid flow at the test nozzle. Therefore, a
consistent volumetric flow of fluid was achieved throughout the test. The missing flow data
do not affect overall data quality.
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e Pictures of the nozzles were not obtained by either laboratory, and USDA did not take pictures of
their HSWT test setup.
o This oversight did not affect data quality and the results of the GVP evaluation.
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Reviewed
Transcribed by: Brixey By: PY
Alion Science and
Technology

Drift measurements

Nozzle Reference Nozzle Reference

Pressure 43.35 psi Pressure 434

Height 10 cm Height 20 cm

Rep # Dvo1 Dvos Dvo.o Rep # Dvo1 Dvos Dvo.o

1 27.31 52.03 85.99 1 23.65 56.85 133.58
2 28.39 52.86 86.80 2 23.93 54.48 119.26
3 27.77 52.67 87.35 3 28.17 54.44 122.10

Average 27.82 52.52 86.71 Average 25.25 55.26 124.98

sd 0.54 0.43 0.68 sd 2.53 1.38 7.58

sd (%) 1.9% 0.8% 0.8% sd (%) 10.0% 2.5% 6.1%

Nozzle Al11003VS Nozzle Al11003VS

Pressure 43.72 psi Pressure 43.54

Height 10 cm Height 20 cm

Rep # Dvo1 Dvos Dvo.s Rep # Dvo1 Dvos Dvo.o

1 47.32 83.93 119.52 1 45.00 75.63 111.95
2 46.21 82.97 119.77 2 45,51 76.08 111.27
3 46.75 83.08 118.59 3 44.31 75.82 113.40

Average 46.76 83.33 119.29 Average 44.94 75.84 112.21

sd 0.56 0.53 0.62 sd 0.60 0.23 1.09

sd (%) 1.2% 0.6% 0.5% sd (%) 1.3% 0.3% 1.0%

Hypro ULD 120-

Nozzle 4 Nozzle Hypro ULD 120-4
Pressure 43.26 psi Pressure 43.4
Height 10 cm Height 20 cm
Rep # Dvo.1 Dvos Dvo.g Rep # Dvo.1 Dvos Dvo.g
1 43.60 73.90 101.24 1 40.93 67.02 98.29
2 43.10 73.39 102.23 2 41.31 67.80 99.84
3 42.71 73.61 104.26 3 41.76 69.19 102.72
Average 43.14 73.63 102.58 4 41.23 67.69 99.66
sd 0.45 0.26 1.54 Average 41.31 67.93 100.13
sd (%) 1.0% 0.3% 1.5% sd 0.34 0.91 1.86
sd (%) 0.8% 1.3% 1.9%
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Reviewed
Transcribed by: Brixey By: PY

Alion Science and Technology

Drift measurements

Nozzle Reference Nozzle Reference
Pressure 43.35 Pressure 43.35
Height 30 cm Height 40 cm
Rep # Dvo.1 Dvos Dvo.g Rep # Dvo.1 Dvos Dvo.g
1 19.94 48.07 85.26 1 14.82 43.05 74.37
2 20.44 47.25 85.13 2 19.67 45.79 77.89
3 18.22 44,61 81.88 3 22.17 46.12 80.13
h Average 19.53 46.64 84.09 Average 18.89 44.99 77.46
z sd 1.16 1.81 1.92 sd 3.74 1.69 2.90
sd (%) 6.0% 3.9% 2.3% sd (%) 19.8% 3.7% 3.7%
Ll
E Nozzle Al11003VS Nozzle Al11003VS
: Pressure 43.48 Pressure 43.35
Height 30 cm Height 40 cm
U Rep # Dvo.1 Dvos Dvog Rep # Dvo1 Dvos Dvo.g
o 1 12.42 55.24 87.21 1 501.18 644.53 716.91
2 11.92 54.70 86.68 2 479.40 643.96 716.79
n 3 10.94 54,92 87.09 3 464.08 646.32 717.26
Average 11.76 54.95 86.99 4 45417 634.11 714.82
[y sd 075  0.27 0.28 Average | 47471 64223 71645
> sd (%) 6.4% 0.5% 0.3% sd 20.47 5.51 1.10
sd (%) 4.3% 0.9% 0.2%
-
: Hypro ULD 120-
Nozzle 4 Nozzle Hypro ULD 120-4
u Pressure 43.28 Pressure 43.38
m Height 30 cm Height 40 cm
q Rep # Dvo.1 Dvos Dvo.g Rep # Dvo.1 Dvos Dvo.g
No
1 data 1 551.57 657.57 719.51
¢ 2 Signal too low 2 563.40 661.02 720.20
n 3 3 558.21 656.93 719.39
Average 4 533.35 649.15 717.83
I.IJ sd Average 551.63 656.17  719.23
sd (%) sd 13.11 5.01 1.00
(7] sd (%) 24%  08%  0.1%
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Alion Science and Technology

Drift measurements

Nozzle Reference Nozzle Reference
Pressure 43.35 Pressure 43.07
Height 50 cm Height 60 cm
Rep # Dvo.1 Dvos Dvo.g Rep # Dvo.1 Dvos Dvo.g
1 20.19 39.92 60.60 1 490.89 647.78 717.56
2 19.07 38.00 61.62 2 541.21 657.54 719.51
3 19.39 37.27 62.38 3 520.91 653.13 718.63
h Average 19.55 38.40 61.53 Average 517.67 652.82 718.57
z sd 0.58 1.37 0.89 sd 25.32 4.89 0.98
sd (%) 3.0% 3.6% 1.5% sd (%) 4.9% 0.7% 0.1%
Ll
E Nozzle Al11003VS Nozzle Al11003VS
: Pressure 43.72 Pressure 43.08
Height 50 cm Height 60 cm
U Rep # Dvo1 Dvos Dvog Rep # Dvo.1 Dvos Dvo.g
o 1 0.99 2.95 61.09 1 469.19 624.85 712.97
2 0.98 2.92 58.76 2 455.56 618.84 711.77
n 3 0.98 2.91 57.38 3 452.77 609.14 710.12
Average 0.98 2.93 59.08 4 466.22 626.43 713.29
[y sd 001  0.02 1.88 Average | 460.94 619.82 712.04
> sd (%) 0.6% 0.7% 3.2% sd 7.99 7.83 1.44
sd (%) 1.7% 1.3% 0.2%
-
: Hypro ULD 120-
Nozzle 4 Nozzle Hypro ULD 120-4
u Pressure 43.28 Pressure 43.32
m Height 50 cm Height 60 cm
q Rep # Dvo.1 Dvos Dvo.g Rep # Dvo.1 Dvos Dvo.g
No
1 data 1 474.03 636.61 715.32
¢ 2 Signal too low 2 480.99 634.08 714.82
n 3 3 479.97 629.69 713.94
Average Average 478.33 633.46 714.69
|-|J sd sd 3.76 3.50 0.70
m sd (%) sd (%) 0.8% 0.6% 0.1%




Reviewed
Transcribed by: Brixey By: PY

Alion Science and Technology

Drift measurements

Nozzle Reference
Pressure 43.46
Height 70 cm
Rep # Dvo.1 Dvos Dvo.g
1 550.15 659.95 719.99
2 548.98 659.57 719.91
3 559.37 661.21 720.24
|— 4 592.29 666.08  721.22
z Average 562.70 661.70 720.34
sd 5.69 0.86 0.17
m sd (%) 1.0% 0.1% 0.0%
E Nozzle Al11003VS
: Pressure 43.1
Height 70 cm
U Rep # Dvoa Dvos Dvo.g
o 1 540.88 652.90 718.58
2 541.31 652.91 718.58
a 3 541.82 652.82 718.56
4 539.78 651.34 718.27
Ll Average |540.95 65249  718.50
> sd 0.87 0.77 0.15
sd (%) 02%  0.1% 0.0%
-
: Hypro ULD
Nozzle 120-4
u Pressure 43.7
m Height 70 cm
q Rep # Dvo.1 Dvos Dvo.g
1 535.52 648.38 717.68
2 534.44 647.26 717.45
ﬁ 3 533.93 646.57 717.31
(a8 Average |534.63 647.40  717.48
m sd 0.81 0.91 0.19
sd (%) 02%  0.1% 0.0%
7))



Sympatec GmbH

HELOS Particle Size Analysis

SYMPA System-Partikel-Technik
T :c WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-26, 12:4.:..240
0.25% R-11 in water
X390 = 127.60 pm X50 =217.18 pm Xg9 = 310.17 pm SMD =186.05 pm VMD =217.71 pm
x16 = 147.40 pm Xgq =289.66 pm Xg9 = 371.66 pm Sy =0.03 m*cm? Sm =345.70 cm®/g
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4 6 8 10 20 60 80 100 200 400 600 800
particle size / pm
Reference nozzle (110 deg flat fan)
no wind speed
measurement 60 cm below nozzle
spray pattern perpendicular to laser path
cumulative distribution
Xo/pu Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Q:/%
4.50 0.00 18.50 0.02 75.00 4.34 305.00 84.80
5.50 0.02 21.50 0.06 90.00 6.76 365.00 98.26
6.50 0.02 25.00 0.13 105.00 9.71 435.00 100.00
7.50 0.02 30.00 0.27 125.00 14.51 515.00 100.00
9.00 0.02 37.50 0.61 150.00 21.96 615.00 100.00
11.00 0.02 45.00 1.08 180.00 33.01 735.00 100.00
13.00 0.02 52.50 1.70 215.00 48.21 875.00 100.00
15.50 0.02 62.50 2.72 255.00 66.13
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-26 12:35:29 shape factor: 1.00
contamination: 0.00 % Copt: 6.77 %
trigger condition: 65 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop:  65s real time force: 0.00N

user parameters:
Nozzle: Reference
Air Speed: 0.00

Pressure: 43.37
Orientation: 90.00
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SYMPA |  SystewPartikel- Technik HELOS Particle Size Analysis
T :c WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-26, 12:4.:...193
0.25% R-11 in water
x30 = 130.60 pm X50 = 220.79 pm Xg9 = 318.94 pm SMD =162.61 pm VMD = 222.64 pm
x16 = 149.96 uym Xgg =296.35 pm Xg9 =407.93 pm Sy =0.04 m*cm? Sm =388.61 cm*/g
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4 6 8 10 20 60 80 100 200 400 600 800
particle size / pm
Reference nozzle (110 deg flat fan)
no wind speed
measurement 60 cm below nozzle
spray pattern perpendicular to laser path
cumulative distribution
X/ Qy/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.15 18.50 0.35 75.00 4.62 305.00 82.56
5.50 0.21 21.50 0.40 90.00 7.00 365.00 96.07
6.50 0.21 25.00 0.48 105.00 9.89 435.00 99.53
7.50 0.23 30.00 0.62 125.00 14.52 515.00 100.00
9.00 0.25 37.50 0.93 150.00 21.61 615.00 100.00
11.00 0.28 45.00 1.40 180.00 31.98 735.00 100.00
13.00 0.31 52.50 2.01 215.00 46.39 875.00 100.00
15.50 0.31 62.50 3.02 255.00 63.62
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-26 12:35:29 shape factor: 1.00
contamination: 0.00 % Copt: 6.90 %
trigger condition: 65 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop:  65s real time force: 0.00N

user parameters:
Nozzle: Reference
Air Speed: 0.00

Pressure: 43.37
Orientation: 90.00
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SYMPA
HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 = 78.84 pm X50 = 224.22 pm Xg9 = 360.49 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-26, 12:4.:..615

SMD =77.88 pm VMD = 226.74 pm

x16 = 132.54 pm Xgq =324.43 pm Xg9 =496.90 pm Sy =0.08 m*cm? Sm =797.76 cm*/g
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particle size / pm
Reference nozzle (110 deg flat fan)
no wind speed
measurement 60 cm below nozzle
spray pattern perpendicular to laser path
cumulative distribution
X/ Qy/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 1.20 18.50 3.62 75.00 9.64 305.00 76.83
5.50 1.45 21.50 3.96 90.00 12.01 365.00 87.76
6.50 1.68 25.00 4.31 105.00 14.77 435.00 94.91
7.50 1.89 30.00 4.76 125.00 19.24 515.00 98.90
9.00 2.19 37.50 5.38 150.00 26.15 615.00 99.81
11.00 2.55 45.00 6.03 180.00 36.06 735.00 100.00
13.00 2.88 52.50 6.76 215.00 48.91 875.00 100.00
15.50 3.24 62.50 7.92 255.00 62.90
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-26 12:35:29 shape factor: 1.00
contamination: 0.00 % Copt: 8.46 %
trigger condition: 65 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop:  65s real time force: 0.00N

user parameters:
Nozzle: Reference
Air Speed: 0.00

Pressure: 43.37
Orientation: 90.00



Sympatec GmbH

SYMPA |  Systc Partikel- Techuik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-26, 12:4.:....
0.25% R-11 in water
X390 = 112.35 pm X50 = 220.73 pm Xg9 = 329.86 pm SMD =142.18 pm VMD = 222.36 pm
x16 = 143.30 pum xgq =303.48 pm Xg9 =425.50 pm Sy =0.05 m*cm? Sm =510.69 cm*/g
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4 6 8 10 20 60 80 100 200 400 600 800
particle size / pm
Reference nozzle (110 deg flat fan)
no wind speed
measurement 60 cm below nozzle
spray pattern perpendicular to laser path
cumulative distribution
Xo/pu Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qi/%
4.50 0.45 18.50 1.33 75.00 6.20 305.00 81.39
5.50 0.56 21.50 1.47 90.00 8.59 365.00 94.03
6.50 0.63 25.00 1.64 105.00 11.46 435.00 98.15
7.50 0.71 30.00 1.88 125.00 16.09 515.00 99.63
9.00 0.82 37.50 2.31 150.00 23.24 615.00 99.94
11.00 0.95 45.00 2.84 180.00 33.68 735.00 100.00
13.00 1.07 52.50 3.49 215.00 47.84 875.00 100.00
15.50 1.19 62.50 4.55 255.00 64.21
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-26 12:35:29 shape factor: 1.00
contamination: 0.00 % Copt: 7.38%
trigger condition: 65 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop:  65s real time force: 0.00N

user parameters:
Nozzle: Reference
Air Speed: 0.00

Pressure: 43.37
Orientation: 90.00
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SYMPA |  5vstcm Postkel Technik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-26, 13:25:13 615
0.25% R-11 in water
X390 = 136.77 pm X50 = 243.32 pm Xg9 = 322.48 pm SMD =205.26 pm VMD = 235.67 pm
x16 = 161.59 pm xgg =301.82 pm Xg9 = 360.75 pm Sy =0.03 m*cm? Sm =292.31 cm?/g
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particle size / pm
AT11003VS
no wind speed
measurement 60 cm below nozzle
spray pattern perpendicular to laser path
cumulative distribution
Xo/pu Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qi/%
4.50 0.00 18.50 0.02 75.00 1.52 305.00 85.89
5.50 0.02 21.50 0.02 90.00 2.84 365.00 100.00
6.50 0.02 25.00 0.02 105.00 4.57 435.00 100.00
7.50 0.02 30.00 0.02 125.00 7.58 515.00 100.00
9.00 0.02 37.50 0.09 150.00 12.72 615.00 100.00
11.00 0.02 45.00 0.21 180.00 21.20 735.00 100.00
13.00 0.02 52.50 0.40 215.00 35.01 875.00 100.00
15.50 0.02 62.50 0.77 255.00 56.18
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-26 13:22:59 shape factor: 1.00
contamination: 0.00 % Copt: 2.80 %
trigger condition: 65 second single scan with s.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop:  65s real time force: 0.00N
user parameters:
Nozzle: A111003VS Pressure: 43.70

Air Speed: 0.00 Orientation: 90.00




Sympatec GmbH

SYMPA |  5vstcm Postkel Technik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-26, 13:27:37.100
0.25% R-11 in water
X390 = 155.04 pm X50 = 280.41 pm Xg9 = 388.45 pm SMD =235.57 pm VMD =274.87 pm
x16 = 183.04 pm Xgq =362.68 pm Xg9 =430.34 pm Sy =0.03 m*cm? Sm =254.70 cm?/g
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particle size / pm
AT11003VS
no wind speed
measurement 60 cm below nozzle
spray pattern perpendicular to laser path
cumulative distribution
Xo/pu Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Q:/%
4.50 0.00 18.50 0.02 75.00 1.04 305.00 60.08
5.50 0.02 21.50 0.02 90.00 1.96 365.00 84.96
6.50 0.02 25.00 0.02 105.00 3.16 435.00 100.00
7.50 0.02 30.00 0.02 125.00 5.28 515.00 100.00
9.00 0.02 37.50 0.02 150.00 8.96 615.00 100.00
11.00 0.02 45.00 0.11 180.00 15.14 735.00 100.00
13.00 0.02 52.50 0.24 215.00 25.06 875.00 100.00
15.50 0.02 62.50 0.51 255.00 39.58
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-26 13:22:59 shape factor: 1.00
contamination: 0.00 % Copt: 2.36 %
trigger condition: 65 second single scan with s.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop:  65s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 0.00

Pressure: 43.70
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-26, 13:30:06.225

0.25% R-11 in water

X390 = 154.59 pm X50 = 280.30 pm Xg9 = 388.91 pm SMD =234.72 pm VMD =274.78 pm
x16 = 182.67 pm Xgq =363.02 pm Xg9 =430.39 pm Sy =0.03 m*cm? Sm =255.63 cm/g
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Cumulative distribution Q3 / %

AT11003VS

no wind speed

measurement 60 cm below nozzle
spray pattern perpendicular to laser path

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.02 21.50
6.50 0.02 25.00
7.50 0.02 30.00
9.00 0.02 37.50

11.00 0.02 45.00
13.00 0.02 52.50
15.50 0.02 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-26 13:22:59
contamination: 0.00 %

trigger condition: 65 second single scan with s..
time base: 100.00 ms

start:  button

valid: always

stop:  65s real time

user parameters:

Nozzle: AT11003VS
Air Speed: 0.00

OO0 OO0 oo

Qs/%
0.
.02
.02
.02
.02
.11
.25
.53

02

] | R TEETN
60 80 100 200 400 600 800

particle size / pm

Xo/um Qy/% Xp/um Qy/%
75.00 1.07 305.00 60.10
90.00 2.00 365.00 84.81

105.00 3.22 435.00 100.00

125.00 5.36 515.00 100.00

150.00 9.05 615.00 100.00

180.00 15.24 735.00 100.00

215.00 25.15 875.00 100.00

255.00 39.65

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 236 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.70
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

SYMPA
HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm 2009-05-26, 13:..:.....
0.25% R-11 in water

X390 = 148.80 pm X50 = 268.01 pm Xg9 = 366.61 pm SMD =225.18 pm VMD =261.77 pm
x16 = 175.77 pm Xgq =342.51 pm Xg9 =407.16 pm Sy =0.03 m*cm? Sm =267.55 cm®/g
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Cumulative distribution Q3 / %
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particle size / pm
AT11003VS
no wind speed
measurement 60 cm below nozzle
spray pattern perpendicular to laser path

cumulative distribution

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.00 18.50 0.02 75.00 1.21 305.00 68.69
5.50 0.02 21.50 0.02 90.00 2.26 365.00 89.93
6.50 0.02 25.00 0.02 105.00 3.65 435.00 100.00
7.50 0.02 30.00 0.02 125.00 6.07 515.00 100.00
9.00 0.02 37.50 0.05 150.00 10.25 615.00 100.00

11.00 0.02 45.00 0.14 180.00 17.20 735.00 100.00
13.00 0.02 52.50 0.29 215.00 28.41 875.00 100.00
15.50 0.02 62.50 0.60 255.00 45.14

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-26 13:22:59 shape factor: 1.00

contamination: 0.00 % Copt: 2.51%

trigger condition: 65 second single scan with s.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

stop:  65s real time force: 0.00N

user parameters:
Nozzle: AT11003VS Pressure: 43.70

Air Speed: 0.00 Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 = 20.67 pm
x16 =50.33 pm

100

Cumulative distribution Q3 / %

90
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40

X50 = 203.18 pm

xgq =288.07 pm

Xg9 = 304.50 pm
Xg9 = 358.89 um

HELOS Particle Size Analysis
WINDOX 5

2009-05-26, 13:53:26.100

SMD =44.33 pm VMD = 186.33 pm
Sy =0.14 m*cm? Sm =1353.46 cm*/g

Hypro ULD 120-4
no wind speed
measurement 60 cm below nozzle

spray pattern perpendicular to laser path

cumulative distribution

X/l
4

5.
6.
7.
9.
11.
13.
15.

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
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50
50
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Qy/%
.09
.62
.15
.68
.49
.56
.61
.84

S o Www N

revalidation:
reference measurement:

contamination:

trigger condition: 65 second single scan with s..

time base: 100.00 ms
start: button

valid: always

stop:  65s real time

user parameters:
Nozzle: Hypro ULD 120-4
Air Speed: 0.00

X/t
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particle size / pm

Xp/um

75.
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105.
125.
150.
180.
215.
255.

00
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80 100 200 400 600 800

Qy/% Xy/um Qy/%
18.59 305.00 90.18
20.72 365.00 100.00
23.20 435.00 100.00
26.96 515.00 100.00
32.48 615.00 100.00
41.12 735.00 100.00
54.53 875.00 100.00
71.92

product: 0.25% R-11 in water
density:
shape factor: 1.00

Copt:

1.00 g/em?

4.86 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.30
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 17.22 pm X50 = 190.16 pm Xg9 = 297.17 pm
X16 =32.20 pm xgq =278.77 pm Xg9 = 356.94 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-26, 13:56:06.673

SMD =42.17 pm VMD =173.71 pm
Sv =0.14 m*cm? Sm =1422.84 cm?/g
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Cumulative distribution Q3 / %

Hypro ULD 120-4

no wind speed

measurement 60 cm below nozzle
spray pattern perpendicular to laser path

cumulative distribution

X/ Qy/% Xp/um
4.50 1.76 18.50
5.50 2.35 21.50
6.50 2.98 25.00
7.50 3.64 30.00
9.00 4.65 37.50

11.00 6.02 45.00
13.00 7.37 52.50
15.50 8.98 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-26 13:48:05
contamination: 0.00 %

trigger condition: 65 second single scan with s..
time base: 100.00 ms

start:  button

valid: always

stop:  65s real time

user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 0.00

Qs/%
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particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 22.61 305.00 92.55
90.00 24.82 365.00 100.00

105.00 27.40 435.00 100.00

125.00 31.36 515.00 100.00

150.00 37.19 615.00 100.00

180.00 46.09 735.00 100.00

215.00 59.56 875.00 100.00

255.00 76.25

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 5.41%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.30
Orientation: 90.00



Systm Passkel Technik HELOS Particle Size Analysis

SYMPA
T :: WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm 2009-05-26, 14:01:18.162
0.25% R-11 in water

X390 =22.23 pm X50 = 162.04 pm Xg9 = 230.96 pm SMD =38.29 pm VMD = 148.41 pm
X16 = 65.92 um Xgg =214.35 pm Xg9 = 274.06 pm Sy =0.16 m*cm? Sm =1566.91 cm?/g
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Cumulative distribution Q3 / %
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particle size / pm

Hypro ULD 120-4

no wind speed

measurement 60 cm below nozzle
spray pattern perpendicular to laser path

cumulative distribution

X/ Qy/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 3.00 18.50 9.20 75.00 17.56 305.00 100.00
5.50 3.63 21.50 9.87 90.00 20.67 365.00 100.00
6.50 4.22 25.00 10.49 105.00 24.21 435.00 100.00
7.50 4.80 30.00 11.23 125.00 30.58 515.00 100.00
9.00 5.61 37.50 12.18 150.00 42 .46 615.00 100.00

11.00 6.59 45.00 13.08 180.00 61.24 735.00 100.00
13.00 7.44 52.50 14.01 215.00 84.43 875.00 100.00
15.50 8.34 62.50 15.41 255.00 98.38

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-26 13:58:46 shape factor: 1.00

contamination: 0.00 % Copt: 437 %

trigger condition: 65 second single scan with s.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

stop:  65s real time force: 0.00N

user parameters:
Nozzle: Hypro ULD 120-4 Pressure: 43.30

Air Speed: 0.00 Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 20.04 pm X50 = 185.13 pm Xg9 = 277.55 pm
x16 =49.48 um Xgq =260.40 pm Xg9 = 329.96 pm

100

HELOS Particle Size Analysis
WINDOX 5

SMD =41.60 pm VMD =169.48 pm
Sv =0.14 m*cm? Sm =1447.74 cm®/g
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Cumulative distribution Q3 / %
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Hypro ULD 120-4

no wind speed

measurement 60 cm below nozzle
spray pattern perpendicular to laser path

cumulative distribution

X/ Qy/% Xp/um
4.50 2.28 18.50
5.50 2.87 21.50
6.50 3.45 25.00
7.50 4.04 30.00
9.00 4.91 37.50

11.00 6.06 45.00
13.00 7.14 52.50
15.50 8.39 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-26 13:.8:..
contamination: 0.00 %

trigger condition: 65 second single scan with s..
time base: 100.00 ms

start:  button

valid: always

stop:  65s real time

user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 0.00

Q:/%
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particle size / pm

Xp/um
75.00
90.00

105.00

125.00

150.00

180.00

215.00

255.00

Qy/% Xy/um Qy/%
19.59 305.00 94 .24
22.07 365.00 100.00
24.94 435.00 100.00
29.64 515.00 100.00
37.38 615.00 100.00
49.48 735.00 100.00
66.17 875.00 100.00
82.18

product: 0.25% R-11 in water

density:

1.00 g/em?

shape factor: 1.00

Copt:

4.88 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.30
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =27.77 pm X350 = 52.67 pm Xg9 = 87.35 pm
X16 =32.19 um xXgg =78.73 pm Xg9 = 126.64 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,17:37:47 21

SMD =45.15 pm VMD = 55.69 pm
Sy =0.13 m*em? Sm =1328.85 cm?/g

TT VYT ITI] T T T
90 |-

80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.06 21.50
6.50 0.06 25.00
7.50 0.12 30.00
9.00 0.24 37.50

11.00 0.43 45.00
13.00 0.70 52.50
15.50 1.20 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 17:28:38
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 0.96

Qa/
2

%

.84
.73
12.
24.
36.
49.
66.

64
16
78
12
01

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 81.40 305.00 100.00
90.00 91.85 365.00 100.00

105.00 96.58 435.00 100.00

125.00 98.93 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 1.01 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 28.39 pm X350 = 52.86 pm Xg9 = 86.80 pm
X16 =32.53 pm Xgg =78.22 um Xg9 = 12437 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,17:38:18.006

SMD =46.99 pm VMD =55.90 pm
Sv =0.13 m*em?® Sm =1276.77 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.05 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 17:28:38
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 0.96

Qa/
0

%

.90
.35
12.
23.
36.
49.
66.

21
44
02
41
07

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 81.75 305.00 100.00
90.00 92.24 365.00 100.00

105.00 96.88 435.00 100.00

125.00 99.07 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 1.13%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,17:38:42 850

X390 =27.31 pm X350 = 52.03 pm Xg9 = 85.99 pm SMD =43.98 pm VMD = 54.80 pm
x16 =31.79 pm xXgg =77.37 pm Xg9 = 122.48 pm Sy =0.14 m*cm? Sm =1364.27 cm?/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.00 18.50 2.75 75.00 82.35 305.00 100.00
5.50 0.00 21.50 .38 90.00 92.79 365.00 100.00
6.50 0.13 25.00 .24 105.00 97.33 435.00 100.00
7.50 0.25 30.00 13.20 125.00 99.24 515.00 100.00
9.00 0.45 37.50 24.94 150.00 99.82 615.00 100.00
11.00 0.75 45.00 37.78 180.00 100.00 735.00 100.00
13.00 1.10 52.50 50.82 215.00 100.00 875.00 100.00
15.50 1.69 62.50 67.05 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 17:28:38 shape factor: 1.00
contamination: 0.00 % Copt: 1.14 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N
user parameters:

Nozzle: Reference
Air Speed: 0.96

Pressure: 43.35
Orientation: 90.00



Systm Passkel Technik HELOS Particle Size Analysis

SYMPA
T :c WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm 2009-05-27,17:3.:.....
0.25% R-11 in water

X390 =27.82 pm X350 = 52.52 pm Xg9 = 86.71 pm SMD =45.37 pm VMD = 55.46 pm
X16 =32.17 pm xgg =78.11 ym Xg9 = 124.50 pm Sy =0.13 m*em?® Sm =1323.30 cm?/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
Xo/pt Q:/% Xo/pm Qi/% Xo/pum Q:/% Xo/pm Qi/%
4.50 0.00 18.50 1.80 75.00 81.83 305.00 100.00
5.50 0.02 21.50 3.37 90.00 92.29 365.00 100.00
6.50 0.06 25.00 6.44 105.00 96.93 435.00 100.00
7.50 0.13 30.00 12.69 125.00 99.08 515.00 100.00
9.00 0.23 37.50 24.18 150.00 99.94 615.00 100.00
11.00 0.39 45.00 36.86 180.00 100.00 735.00 100.00
13.00 0.60 52.50 49.98 215.00 100.00 875.00 100.00
15.50 0.98 62.50 66.38 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 17:28:38 shape factor: 1.00
contamination: 0.00 % Copt: 1.09 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °©
start: button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N
user parameters:
Nozzle: Reference Pressure: 43.35

Air Speed: 0.96 Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =28.17 pm X350 = 54.44 pm Xg9 = 122.10 pm
X16 =32.66 pm xgg =101.18 pm Xg9 =178.12 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,11:36:24.100

SMD =47.22 pm VMD = 64.64 pm
Sy =0.13 m*em? Sm =1270.56 cm*/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.15 30.00
9.00 0.37 37.50

11.00 0.69 45.00
13.00 1.04 52.50
15.50 1.59 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.11

Qa/
2

%

.94
.48
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23.
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38
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40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 72.80 305.00 100.00
90.00 80.32 365.00 100.00

105.00 85.26 435.00 100.00

125.00 90.80 515.00 100.00

150.00 96.26 615.00 100.00

180.00 99.18 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 2.83%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.40
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =23.93 pm X350 = 54.48 pm Xg9 = 119.26 pm
x16 =30.23 pm xgg =98.80 um Xg9 = 176.85 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,11:37:48.787

SMD =26.54 pm VMD = 62.59 pm
Sv =0.23 m*em?® Sm =2260.64 cm?/g
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Cumulative distribution Q3 / %

ol aalaislinl ] | 1

- 6 8 10 20

cumulative distribution

X/ Qy/% Xp/um
4.50 4.25 18.50
5.50 4.61 21.50
6.50 4.84 25.00
7.50 5.01 30.00
9.00 5.17 37.50

11.00 5.35 45.00
13.00 5.55 52.50
15.50 5.93 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.11

Qa/
©

%

.24
10.
15.
25.
36.
47.
60.
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07
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88

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 72.85 305.00 100.00
90.00 80.97 365.00 100.00

105.00 86.14 435.00 100.00

125.00 91.56 515.00 100.00

150.00 96.62 615.00 100.00

180.00 99.28 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 3.15%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.40
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 23.65 pm X350 = 56.85 pm Xg9 = 133.58 pm
x16 =30.78 pm xgg =111.05 pm Xg9 = 199.94 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,11:39:13.709

SMD =27.33 pm VMD = 67.44 pm
Sv =0.22 m*em? Sm =2195.24 ecm?/g
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Cumulative distribution Q3 / %
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- 6 8 10 20

cumulative distribution

X/ Qy/% Xp/um
4.50 3.95 18.50
5.50 4.41 21.50
6.50 4.77 25.00
7.50 5.05 30.00
9.00 5.37 37.50

11.00 5.72 45.00
13.00 6.05 52.50
15.50 6.54 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.11

Qa/
7

%

.68
10.
15.
23.
33.
44.
57.

83
10
72
97
50
15

40 60 80
particle size / pm

Xp/um
75.00
90.00

105.00

125.00

150.00

180.00

215.00

255.00

100 200 400 600 800

Qy/% Xy/um Qy/%
68.57 305.00 100.00
76.86 365.00 100.00
82.27 435.00 100.00
87.99 515.00 100.00
93.84 615.00 100.00
98.13 735.00 100.00
99.66 875.00 100.00
100.00

product: 0.25% R-11 in water

density:

1.00 g/em?

shape factor: 1.00

Copt:

3.72%

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.40
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 11:3.:.._

X390 = 25.25 pm X350 = 55.26 pm Xg9 = 124.98 pm SMD =33.70 pm VMD = 64.89 pm
X136 =31.22 pm xgq = 103.68 pm Xg9 = 184.97 pm Sy =0.19 m*em? Sm =1908.81 cm?/g
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particle size / pm
cumulative distribution
Xo/pu Q:/% Xo/pm Qs/% Xo/pum Q:/% Xo/pm Qi/%
4.50 2.73 18.50 5.57 75.00 71.41 305.00 100.00
5.50 3.01 21.50 6.95 90.00 79.38 365.00 100.00
6.50 3.20 25.00 9.36 105.00 84.55 435.00 100.00
7.50 3.40 30.00 14.28 125.00 90.12 515.00 100.00
9.00 3.64 37.50 24.03 150.00 95.57 615.00 100.00
11.00 3.92 45.00 35.14 180.00 98.86 735.00 100.00
13.00 4.21 52.50 46.37 215.00 99.89 875.00 100.00
15.50 4.69 62.50 59.75 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil. 1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 11:02:03 shape factor: 1.00
contamination: 0.00 % Copt: 323%
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: Reference
Air Speed: 1.11

Pressure: 43.40
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 18.22 pm X350 = 44.61 pm
x16 =24.74 pm xgg =71.02 pm

100

Xg9 = 81.88 pm
Xg9 = 144.99 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,13:11:36.053

SMD =22.50 pm VMD =48.11 pm
Sy =0.27 m*cm? Sm =2666.84 cm*/g

90
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40

Cumulative distribution Q3 / %

olata laislinl ] | 1

- 6 8 10 20

cumulative distribution

X/ Qy/% Xp/um
4.50 4.54 18.50
5.50 5.13 21.50
6.50 5.60 25.00
7.50 5.98 30.00
9.00 6.46 37.50

11.00 7.03 45.00
13.00 7.63 52.50
15.50 8.55 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:08:15
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.07

Qs/%

10.
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l6.
23.
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15
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40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 87.15 305.00 100.00
90.00 93.36 365.00 100.00

105.00 96.44 435.00 100.00

125.00 98.20 515.00 100.00

150.00 99.20 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.79 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 20.44 pm X50 = 47.25 pm Xg9 = 85.13 pm
x16 =27.16 pm Xgg =74.24 ym Xg9 = 126.71 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 13:12:35240

SMD =27.89 pm VMD =50.44 pm
Sv =0.22 m*em? Sm =2150.99 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 2.33 18.50
5.50 2.86 21.50
6.50 3.37 25.00
7.50 3.86 30.00
9.00 4.57 37.50

11.00 5.45 45.00
13.00 6.31 52.50
15.50 7.39 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:08:15
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.07

Qa/
8

10.
13.

19
31

%
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47
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.83
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02
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29

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 84.69 305.00 100.00
90.00 92.55 365.00 100.00

105.00 96.59 435.00 100.00

125.00 98.93 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.92%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 19.94 pm X350 = 48.07 pm Xg9 = 85.26 pm
X16 =26.94 um Xgg =74.61 pm Xg9 = 128.11 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,13:12:59.412

SMD =26.70 pm VMD =50.81 pm
Sv =0.22 m*em? Sm =2246.87 cm?/g
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Cumulative distribution Q3 / %
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cumulative distribution

X/ Qy/% Xp/um
4.50 2.85 18.50
5.50 3.40 21.50
6.50 3.90 25.00
7.50 4.37 30.00
9.00 5.02 37.50

11.00 5.82 45.00
13.00 6.61 52.50
15.50 7.66 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:08:15
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.07

Qa/
9

10.
13.
19.
31.
44.
57.
72.

%

96
82
45
11
64
75
23

40 60 80
particle size / pm

Xp/um
75.00
90.00

105.00

125.00

150.00

180.00

215.00

255.00

100 200 400 600 800

Qy/% Xy/um Qy/%
84.38 305.00 100.00
92.59 365.00 100.00
96.59 435.00 100.00
98.86 515.00 100.00
100.00 615.00 100.00
100.00 735.00 100.00
100.00 875.00 100.00
100.00

product: 0.25% R-11 in water

density:

1.00 g/em?

shape factor: 1.00

Copt:

1.00 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 13:1.:.._

X390 = 19.53 pm X350 = 46.64 pm Xg9 = 84.09 pm SMD =25.70 pm VMD =49.78 pm
X16 =26.28 um Xgg =73.29 ym Xg9 = 13327 pm Sy =0.24 m*cm? Sm =2354.90 cm?/g
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particle size / pm
cumulative distribution
Xo/pt Qs/% Xo/pm Qs/% Xo/pm Qi/% Xo/pm Qi/%
4.50 3.24 18.50 9.36 75.00 85.41 305.00 100.00
5.50 3.79 21.50 11.37 90.00 92.83 365.00 100.00
6.50 4.29 25.00 14.53 105.00 96.54 435.00 100.00
7.50 4.74 30.00 20.73 125.00 98.66 515.00 100.00
9.00 5.35 37.50 33.19 150.00 99.73 615.00 100.00
11.00 6.10 45.00 47.13 180.00 100.00 735.00 100.00
13.00 6.85 52.50 60.31 215.00 100.00 875.00 100.00
15.50 7.87 62.50 74.26 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil. 1

product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®
reference measurement:  05-27 13:08:15 shape factor: 1.00
contamination: 0.00 % Copt: 0.90 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

dispersing method: Default
rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:

Nozzle: Reference
Air Speed: 1.07

Pressure: 43.35

Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =22.17 pm X50 = 46.12 pm Xg9 = 80.13 pm
x16 =27.25 pm xXgg =71.04 pm Xg9 = 120.92 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:04:522n

SMD =32.91 pm VMD =49.05 pm
Sy =0.18 m*em? Sm =1823.31 em*/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.92 18.50
5.50 1.21 21.50
6.50 1.53 25.00
7.50 1.86 30.00
9.00 2.39 37.50

11.00 3.16 45.00
13.00 4.01 52.50
15.50 5.22 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 15:02:42
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 0.96

Qa/
7
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40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 87.63 305.00 100.00
90.00 94.56 365.00 100.00

105.00 97.67 435.00 100.00

125.00 99.34 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.40 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 19.67 pm X350 = 45.79 pm Xg9 = 77.89 pm
X16 =26.37 pm Xgg =69.64 nm Xg9 = 120.58 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:05:44 334

SMD =33.05 pm VMD =48.20 pm
Sv =0.18 m*cm? Sm =1815.39 ecm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.42 18.50
5.50 0.74 21.50
6.50 1.16 25.00
7.50 1.67 30.00
9.00 2.57 37.50

11.00 3.91 45.00
13.00 5.31 52.50
15.50 7.07 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 15:02:42
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 0.96

Qa/
9

11.
14.
20.
33.
48.
62.
77.

%

33
35
36
58
50
63
59

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 88.80 305.00 100.00
90.00 95.01 365.00 100.00

105.00 97.76 435.00 100.00

125.00 99.35 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.41%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 14.82 pm X350 = 43.05 pm Xg9 = 74.37 pm
X16 =22.65 pm Xgg =66.20 pm Xg9 = 136.40 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:06:11 831

SMD =24.52 pm VMD =45.69 pm
Sv =0.24 m*cm? Sm =2447.01 ecm?/g
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Cumulative distribution Q3 / %

0 i i B ] | 1

- 6 8 10 20

cumulative distribution

X/ Qy/% Xp/um
4.50 2.56 18.50
5.50 3.29 21.50
6.50 4.05 25.00
7.50 4.81 30.00
9.00 5.94 37.50

11.00 7.40 45.00
13.00 8.78 52.50
15.50 10.46 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 15:02:42
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 0.96

Qs/%

12.
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40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 90.46 305.00 100.00
90.00 94.77 365.00 100.00

105.00 96.79 435.00 100.00

125.00 98.50 515.00 100.00

150.00 99.60 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.36 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:0.:.._

X390 = 18.88 pm X50 = 44.99 pm Xg9 = 77.47 pm SMD =30.16 pm VMD =47.65 pm
X16 =25.42 pm Xgg =68.96 um Xg9 = 125.97 pm Sy =0.20 m*cm? Sm =2028.57 cm?/g
100 TT VYT ITI] T T T T VI T[0T e © 7 7 ¢ P ToTr e PrTaTy
- [u] -
90 o —
e SOF ; -
w70 | -
<o | o _
=
g 60| -
= = -
2
T 50k o ol
.4
3 L -
2 YF 1
= - o -
g 30 | -
O 20 o L I
| o -
o
10 L o —
0 ol e Pl ] | ' TN ] | ' R
4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
X/ Qy/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 1.30 18.50 9.56 75.00 88.96 305.00 100.00
5.50 1.75 21.50 11.84 90.00 94.78 365.00 100.00
6.50 2.25 25.00 15.19 105.00 97.41 435.00 100.00
7.50 2.78 30.00 21.717 125.00 99.06 515.00 100.00
9.00 3.63 37.50 35.28 150.00 99.87 615.00 100.00
11.00 4.82 45.00 50.11 180.00 100.00 735.00 100.00
13.00 6.03 52.50 63.95 215.00 100.00 875.00 100.00
15.50 7.58 62.50 78.35 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil. 1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 15:02:42 shape factor: 1.00
contamination: 0.00 % Copt: 0.39 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N
user parameters:

Nozzle: Reference
Air Speed: 0.96

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 19.39 pm X50 = 37.27 pm Xg9 = 62.38 pm
x16 =23.76 pm Xgg =56.51 pm Xg9 = 101.50 pm
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Cumulative distribution Q3 / %

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:25:06.459

SMD =23.60 pm VMD =43.31 pm
Sy =0.25 m*em? Sm =2542.77 em®/g

cumulative distribution

X/ Qy/% Xp/um
4.50 2.99 18.50
5.50 3.51 21.50
6.50 3.99 25.00
7.50 4.43 30.00
9.00 5.04 37.50

11.00 5.79 45.00
13.00 6.53 52.50
15.50 7.54 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:23:12
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.11

Qa/
9

12.
18.
30.
50.
67.
79.
90.

%
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40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 96.00 305.00 99.17
90.00 98.45 365.00 99.17

105.00 99.17 435.00 99.17

125.00 99.17 515.00 99.17

150.00 99.17 615.00 100.00

180.00 99.17 735.00 100.00

215.00 99.17 875.00 100.00

255.00 99.17

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.15%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 = 19.07 pm X50 = 38.00 pm Xg9 = 61.62 pm
X16 =23.97 um Xgg =56.30 pm Xg9 =84.27 um
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Cumulative distribution Q3 / %

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:25:34 365

SMD =23.41 pm VMD =39.22 pm
Sv =0.26 m*cm?® Sm =2563.31 ecm?/g

- 6 8 10 20 40 60

cumulative distribution

80 100 200 400 600 800
particle size / pm

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 3.09 18.50 9.48 75.00 97.38 305.00 100.00
5.50 3.63 21.50 12.19 90.00 100.00 365.00 100.00
6.50 4.12 25.00 17.59 105.00 100.00 435.00 100.00
7.50 4.57 30.00 29.20 125.00 100.00 515.00 100.00
9.00 5.20 37.50 48.84 150.00 100.00 615.00 100.00

11.00 5.97 45.00 66.33 180.00 100.00 735.00 100.00
13.00 6.75 52.50 79.71 215.00 100.00 875.00 100.00
15.50 7.80 62.50 91.00 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-27 15:23:12 shape factor: 1.00

contamination: 0.00 % Copt: 0.13 %

trigger condition: 15 second scan with start bu.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

stop: 15s real time force: 0.00N

user parameters:
Nozzle: Reference Pressure: 43.35

Air Speed: 1.11 Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =20.19 pm X350 =39.92 pm Xg9 = 60.60 pm
X16 =25.55 pm Xgg =56.00 pm Xg9 =73.34 um
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Cumulative distribution Q3 / %

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:29:18 365

SMD =26.17 pm VMD =39.94 pm
Sv =0.23 m*em?® Sm =2293.07 cm?/g

cumulative distribution

X/ Qy/% Xp/um
4.50 2.00 18.50
5.50 2.50 21.50
6.50 3.00 25.00
7.50 3.49 30.00
9.00 4.22 37.50

11.00 5.16 45.00
13.00 6.08 52.50
15.50 7.23 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:23:12
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time

user parameters:

Nozzle: Reference
Air Speed: 1.11

Qa/
8

10.
14.
24.
43.
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40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 100.00 305.00 100.00
90.00 100.00 365.00 100.00

105.00 100.00 435.00 100.00

125.00 100.00 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.14%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:2.:.._

X390 = 19.55 pm X50 = 38.39 pm Xg9 = 61.53 pm SMD =24.39 pm VMD =40.82 pm
X16 =24.43 pm Xgg =56.27 pm Xg9 =86.37 um Sy =0.25 m*em? Sm =2466.38 cm?/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
Xo/pu Qs/% Xo/pm Qs/% Xo/pm Qi/% Xo/pm Qi/%
4.50 2.69 18.50 9.13 75.00 97.80 305.00 99.72
5.50 3.22 21.50 11.72 90.00 99.48 365.00 99.72
6.50 3.70 25.00 16.92 105.00 99.72 435.00 99.72
7.50 4.17 30.00 28.03 125.00 99.72 515.00 99.72
9.00 4.82 37.50 47.67 150.00 99.72 615.00 100.00
11.00 5.64 45.00 65.79 180.00 99.72 735.00 100.00
13.00 6.45 52.50 79.68 215.00 99.72 875.00 100.00
15.50 7.52 62.50 91.20 255.00 99.72

evaluation: WINDOX 5.4.2.0, HRLD stabil. 1

product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®
reference measurement:  05-27 15:23:12 shape factor: 1.00
contamination: 0.00 % Copt: 0.14 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

dispersing method: Default
rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:

Nozzle: Reference
Air Speed: 1.11

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 =520.91 pm
X16 = 554.68 pm

X50 = 653.13 pm
xgq = 708.80 pm

Xg9 = 718.63 pm
Xg9 = 733.36 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:02:28975

SMD =60.63 pm
Sv =0.10 m*cm?

VMD = 613.03 pm
Sm =089.63 cm?/g
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particle size / pm
cumulative distribution
X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 3.35 18.50 4.13 75.00 4.93 305.00 5.38
5.50 3.78 21.50 4.13 90.00 5.38 365.00 5.38
6.50 4.13 25.00 4.13 105.00 5.38 435.00 5.38
7.50 4.13 30.00 4.13 125.00 5.38 515.00 8.95
9.00 4.13 37.50 4.13 150.00 5.38 615.00 26.72
11.00 4.13 45.00 4.13 180.00 5.38 735.00 100.00
13.00 4.13 52.50 4.13 215.00 5.38 875.00 100.00
15.50 4.13 62.50 4.25 255.00 5.38
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 15:48:35 shape factor: 1.00
contamination: 0.00 % Copt: 0.00 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N
user parameters:

Nozzle: Reference
Air Speed: 1.00

Pressure: 43.07
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 = 541.21 pm X50 = 657.54 pm
x16 = 576.53 pm xXgg =710.21 pm

100

Xg9 = 719.51 pm
Xg9 = 733.45 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:02:57 89

SMD =637.23 pm VMD = 644.42 pm
Sy =0.01 m*cm? Sm =94.16 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.00

Qs/%

0.
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00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 1.06

125.00 0.00 515.00 5.55

150.00 0.00 615.00 22.54

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.07
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 =490.89 pm X350 = 647.78 pm
x16 =532.77 pm xgg =707.09 pm

100

Xg9 = 717.56 pm
Xg9 = 733.26 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:03:23.584

SMD =613.50 pm VMD = 626.29 pm
Sy =0.01 m*cm? Sm =97.80 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.00

Qs/%

0.
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00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.26

105.00 0.00 435.00 3.71

125.00 0.00 515.00 12.71

150.00 0.00 615.00 31.21

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.07
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 517.67 pm X50 = 652.82 pm Xg9 = 718.56 pm
X16 = 554.66 pm xgg =708.70 pm Xg9 = 733.36 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 16:0.:..._.

SMD =437.12 pm VMD = 627.91 pm
Sy =0.04 m*cm? Sm =393.86 cm*/g
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Cumulative distribution Q3 / %
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cumulative distribution

X/ Qy/% Xp/um
4.50 1.12 18.50
5.50 1.26 21.50
6.50 1.38 25.00
7.50 1.38 30.00
9.00 1.38 37.50

11.00 1.38 45.00
13.00 1.38 52.50
15.50 1.38 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.00

Qs/%

1.
.38
.38
.38
.38
.38
.38
.42

e

38

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 1.64 305.00 1.79
90.00 1.79 365.00 1.88

105.00 1.79 435.00 3.38

125.00 1.79 515.00 9.07

150.00 1.79 615.00 26.82

180.00 1.79 735.00 100.00

215.00 1.79 875.00 100.00

255.00 1.79

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.07
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X130 =592.29 pm X350 = 666.08 pm
X16 =619.22 pm Xgq =712.95 pm

100

Xg9 = 721.22 pm
Xg9 = 733.62 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:11:53.053

SMD =658.41 pm VMD =660.77 pm
Sy =0.01 m*em? Sm =91.13 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.02

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00
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00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 0.00

150.00 0.00 615.00 12.94

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.07 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.46
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 559.37 pm X5 = 661.21 pm
x16 =597.81 um xXgg =711.39 pm

100

Xg9 = 720.24 pm
Xg9 = 733.52 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:12:19.725

SMD = 646.96 pm VMD = 651.68 pm
Sy =0.01 m*cm? Sm =092.74 cm’/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.02

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00
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particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 3.07

150.00 0.00 615.00 18.68

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.07 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.46
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X130 = 548.98 pm X50 = 659.57 pm
x16 = 586.85 um xgg =710.86 pm

100

Xg9 = 719.91 pm
Xg9 = 733.49 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:12:45334

SMD = 642.68 pm VMD = 648.34 pm
Sy =0.01 m*cm? Sm =93.36 cm’/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.02

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00
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particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 4.62

150.00 0.00 615.00 20.46

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.10 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.46
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 = 550.15 pm X50 = 659.95 pm
x16 = 588.86 um xXgg =710.98 pm

100

Xg9 = 719.99 pm
Xg9 = 733.50 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:13:10.89

SMD =643.26 pm VMD = 648.85 pm
Sy =0.01 m*cm? Sm =93.27 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.02

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00
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particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 4.55

150.00 0.00 615.00 20.05

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.13%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.46
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X130 =562.70 pm X5 = 661.70 pm Xg9 = 720.34 pm
x16 = 598.19 um xXgg =711.55 pm Xg9 = 733.53 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 16:1.:.._

SMD =647.83 pm VMD = 652.41 pm
Sy =0.01 m*cm? Sm =02.63 cm’/g
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Cumulative distribution Q3 / %
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cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Reference
Air Speed: 1.02

Q:/%

OO0 OO0 O0OO0OOo
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40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 3.06

150.00 0.00 615.00 18.03

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.09 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.46
Orientation: 90.00
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SYMPA
HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 =46.75 pm X350 = 83.08 pm Xg9 = 118.59 pm
X16 = 54.33 pm xgg =111.32 pm Xg9 = 145.75 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,17:31:56.365

SMD =72.03 pm VMD = 82.91 pm
Sy =0.08 m*cm? Sm =832.93 ecm?/g
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Cumulative distribution Q3 / %
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particle size / pm

cumulative distribution

80

100 200 400 600 800

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xp/um Qy/%
4.50 0.00 18.50 0.18 75.00 39.01 305.00 100.00
5.50 0.00 21.50 0.45 90.00 59.43 365.00 100.00
6.50 0.00 25.00 0.98 105.00 78.78 435.00 100.00
7.50 0.00 30.00 2.15 125.00 95.29 515.00 100.00
9.00 0.00 37.50 4.81 150.00 99.76 615.00 100.00

11.00 0.00 45.00 8.72 180.00 100.00 735.00 100.00
13.00 0.00 52.50 14.21 215.00 100.00 875.00 100.00
15.50 0.04 62.50 23.99 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-27 17:28:38 shape factor: 1.00

contamination: 0.00 % Copt: 0.81 %

trigger condition: 15 second scan with start bu.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

stop: 15s real time force: 0.00N

user parameters:
Nozzle: AT11003VS Pressure: 43.72

Air Speed: 1.01 Orientation: 90.00



Sympatec GmbH

SYMPA |  Systc Partikel- Techuik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 17:32:23 006
0.25% R-11 in water
X390 =46.21 pm X350 = 82.97 pm Xg9 = 119.77 pm SMD =71.83 pm VMD = 83.13 pm
x16 =53.71 pm xgg =112.49 pm Xg9 = 147.41 pm Sy =0.08 m*cm? Sm =835.36 cm/g
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particle size / pm
cumulative distribution
X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.00 18.50 0.16 75.00 39.56 305.00 100.00
5.50 0.00 21.50 0.44 90.00 59.20 365.00 100.00
6.50 0.00 25.00 0.98 105.00 77.82 435.00 100.00
7.50 0.00 30.00 2.20 125.00 94.31 515.00 100.00
9.00 0.00 37.50 4.98 150.00 99.54 615.00 100.00
11.00 0.00 45.00 9.08 180.00 100.00 735.00 100.00
13.00 0.00 52.50 14.79 215.00 100.00 875.00 100.00
15.50 0.04 62.50 24.75 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 17:28:38 shape factor: 1.00
contamination: 0.00 % Copt: 0.77 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 1.01

Pressure: 43.72
Orientation: 90.00
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SYMPA
HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 =47.32 pm X50 = 83.93 pm Xg9 = 119.52 pm
X16 = 54.93 um xgg =112.47 pm Xg9 = 146.81 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,17:32:47 318

SMD =72.83 pm VMD = 83.79 pm
Sy =0.08 m*cm? Sm =823.88 cm?/g

90

80 =

70

60 |-

50 =

40 |-

30 |

Cumulative distribution Q3 / %
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cumulative distribution

80

100 200 400 600 800

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xp/um Qy/%
4.50 0.00 18.50 0.17 75.00 37.96 305.00 100.00
5.50 0.00 21.50 0.43 90.00 58.20 365.00 100.00
6.50 0.00 25.00 0.95 105.00 77.65 435.00 100.00
7.50 0.00 30.00 2.07 125.00 94.66 515.00 100.00
9.00 0.00 37.50 4.60 150.00 99.64 615.00 100.00

11.00 0.00 45.00 8.36 180.00 100.00 735.00 100.00
13.00 0.00 52.50 13.68 215.00 100.00 875.00 100.00
15.50 0.04 62.50 23.22 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-27 17:28:38 shape factor: 1.00

contamination: 0.00 % Copt: 0.85 %

trigger condition: 15 second scan with start bu.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

stop: 15s real time force: 0.00N

user parameters:
Nozzle: AT11003VS Pressure: 43.72

Air Speed: 1.01 Orientation: 90.00
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SYMPA
HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 =46.76 pm X50 = 83.32 pm Xg9 = 119.29 pm
X16 = 54.33 pm xgg =112.09 pm Xg9 = 146.65 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 17:3.:.._

SMD =72.23 pm VMD = 83.28 pm
Sy =0.08 m*cm? Sm =830.72 cm?/g
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Cumulative distribution Q3 / %
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particle size / pm

cumulative distribution

80

100 200 400 600 800

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.00 18.50 0.17 75.00 38.84 305.00 100.00
5.50 0.00 21.50 0.44 90.00 58.94 365.00 100.00
6.50 0.00 25.00 0.97 105.00 78.08 435.00 100.00
7.50 0.00 30.00 2.14 125.00 94.75 515.00 100.00
9.00 0.00 37.50 4.80 150.00 99.65 615.00 100.00

11.00 0.00 45.00 8.72 180.00 100.00 735.00 100.00
13.00 0.00 52.50 14.23 215.00 100.00 875.00 100.00
15.50 0.04 62.50 23.99 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-27 17:28:38 shape factor: 1.00

contamination: 0.00 % Copt: 0.81 %

trigger condition: 15 second scan with start bu.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

stop: 15s real time force: 0.00N

user parameters:
Nozzle: AT11003VS Pressure: 43.72

Air Speed: 1.01 Orientation: 90.00
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SYMPA |  5vstcm Postkel Technik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 11:25:30287
0.25% R-11 in water
X390 =44.31 pm X50 = 75.82 pm Xg9 = 113.40 pm SMD =67.62 pm VMD =77.52 pm
x16 = 50.60 pm xgq = 103.48 pm Xg9 = 147.70 pm Sy =0.09 m*cm? Sm =887.28 cm?/g
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particle size / pm
cumulative distribution
Xo/pu Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qi/%
4.50 0.00 18.50 0.05 75.00 48.86 305.00 100.00
5.50 0.00 21.50 0.25 90.00 69.86 365.00 100.00
6.50 0.00 25.00 0.80 105.00 85.60 435.00 100.00
7.50 0.00 30.00 2.16 125.00 96.08 515.00 100.00
9.00 0.00 37.50 5.41 150.00 99.30 615.00 100.00
11.00 0.00 45.00 10.47 180.00 100.00 735.00 100.00
13.00 0.00 52.50 17.88 215.00 100.00 875.00 100.00
15.50 0.00 62.50 30.66 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 11:02:03 shape factor: 1.00
contamination: 0.00 % Copt: 1.74 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 1.05

Pressure: 43.54
Orientation: 90.00
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SYMPA
HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 =45.51 pm X350 = 76.08 pm Xg9 = 111.27 pm
x16 =51.64 pm xgg =102.28 pm Xg9 = 142.42 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 11:25:55.021

SMD =68.43 pm VMD =77.28 pm
Sy =0.09 m*cm? Sm =876.77 cm?/g
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Cumulative distribution Q3 / %
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- 6 8 10 20 40 60

particle size / pm

cumulative distribution

80

100 200 400 600 800

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xp/um Qy/%
4.50 0.00 18.50 0.00 75.00 48.40 305.00 100.00
5.50 0.00 21.50 0.09 90.00 70.70 365.00 100.00
6.50 0.00 25.00 0.43 105.00 86.94 435.00 100.00
7.50 0.00 30.00 1.57 125.00 96.70 515.00 100.00
9.00 0.00 37.50 4.65 150.00 100.00 615.00 100.00

11.00 0.00 45.00 9.50 180.00 100.00 735.00 100.00
13.00 0.00 52.50 16.84 215.00 100.00 875.00 100.00
15.50 0.00 62.50 29.65 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-27 11:02:03 shape factor: 1.00

contamination: 0.00 % Copt: 1.79 %

trigger condition: 15 second scan with start bu.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

stop: 15s real time force: 0.00N

user parameters:
Nozzle: AT11003VS Pressure: 43.54

Air Speed: 1.05 Orientation: 90.00



Sympatec GmbH

SYMPA |  5vstcm Postkel Technik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 11:26:21 037
0.25% R-11 in water
X390 =45.00 pm X350 = 75.63 pm Xg9 = 111.95 pm SMD =67.85 pm VMD =77.22 pm
x16 =51.11 pm xgg = 102.59 pm Xg9 = 146.42 pm Sy =0.09 m*cm? Sm =884.32 cm?/g
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particle size / pm
cumulative distribution
Xo/pu Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qi/%
4.50 0.00 18.50 0.03 75.00 49.09 305.00 100.00
5.50 0.00 21.50 0.16 90.00 70.79 365.00 100.00
6.50 0.00 25.00 0.63 105.00 86.53 435.00 100.00
7.50 0.00 30.00 1.94 125.00 96.51 515.00 100.00
9.00 0.00 37.50 5.11 150.00 99.42 615.00 100.00
11.00 0.00 45.00 10.00 180.00 100.00 735.00 100.00
13.00 0.00 52.50 17.37 215.00 100.00 875.00 100.00
15.50 0.00 62.50 30.31 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 11:02:03 shape factor: 1.00
contamination: 0.00 % Copt: 1.76 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 1.05

Pressure: 43.54
Orientation: 90.00
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SYMPA
HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 = 44.94 pm X350 = 75.84 pm Xg9 = 112.21 pm
x16 =51.12 pm xgg =102.78 pm Xg9 = 145.51 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 11:2.:.._

SMD =67.97 pm VMD =77.34 pm
Sy =0.09 m*cm? Sm =882.79 cm?/g

100

90

80 =

70

60 |-

50 =

40 |-

30 | o

Cumulative distribution Q3 / %
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particle size / pm

cumulative distribution

80

100 200 400 600 800

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.00 18.50 0.03 75.00 48.78 305.00 100.00
5.50 0.00 21.50 0.17 90.00 70.45 365.00 100.00
6.50 0.00 25.00 0.62 105.00 86.36 435.00 100.00
7.50 0.00 30.00 1.89 125.00 96.43 515.00 100.00
9.00 0.00 37.50 5.06 150.00 99.57 615.00 100.00

11.00 0.00 45.00 9.99 180.00 100.00 735.00 100.00
13.00 0.00 52.50 17.36 215.00 100.00 875.00 100.00
15.50 0.00 62.50 30.21 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-27 11:02:03 shape factor: 1.00

contamination: 0.00 % Copt: 1.76 %

trigger condition: 15 second scan with start bu.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

stop: 15s real time force: 0.00N

user parameters:
Nozzle: AT11003VS Pressure: 43.54

Air Speed: 1.05 Orientation: 90.00



Sympatec GmbH

SYMPA |  Systc Partikel- Techuik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 13:24:40.740
0.25% R-11 in water
X390 = 10.94 pm X350 = 54.92 pm Xg9 = 87.09 pm SMD =21.62 pm VMD =54.29 pm
x16 = 30.66 pm Xgg =79.97 pm Xg9 = 115.66 pm Sy =0.28 m*em?® Sm =2775.51 em®/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
X/ Qy/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 5.45 18.50 12.51 75.00 79.81 305.00 100.00
5.50 6.40 21.50 13.18 90.00 92.45 365.00 100.00
6.50 7.25 25.00 13.97 105.00 97.86 435.00 100.00
7.50 8.00 30.00 15.52 125.00 100.00 515.00 100.00
9.00 8.97 37.50 20.91 150.00 100.00 615.00 100.00
11.00 10.03 45.00 32.17 180.00 100.00 735.00 100.00
13.00 10.88 52.50 45.84 215.00 100.00 875.00 100.00
15.50 11.72 62.50 63.02 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 13:08:15 shape factor: 1.00
contamination: 0.00 % Copt: 0.81 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 0.99

Pressure: 43.48
Orientation: 90.00



Sympatec GmbH

SYMPA |  Systc Partikel- Techuik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 13:25:06.49%
0.25% R-11 in water
X390 = 11.92 pm X350 = 54.70 pm Xg9 = 86.68 nm SMD =22.14 pm VMD =54.22 pm
x16 =31.32 pm Xgg =79.32 ym Xg9 = 115.63 pm Sy =0.27 m*cm? Sm =2710.35 ecm?/g
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particle size / pm
cumulative distribution
X/ Qy/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 5.21 18.50 12.05 75.00 80.48 305.00 100.00
5.50 6.12 21.50 12.71 90.00 92.71 365.00 100.00
6.50 6.93 25.00 13.49 105.00 97.87 435.00 100.00
7.50 7.65 30.00 15.03 125.00 100.00 515.00 100.00
9.00 8.59 37.50 20.51 150.00 100.00 615.00 100.00
11.00 9.62 45.00 32.09 180.00 100.00 735.00 100.00
13.00 10.45 52.50 46.14 215.00 100.00 875.00 100.00
15.50 11.27 62.50 63.70 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 13:08:15 shape factor: 1.00
contamination: 0.00 % Copt: 0.81 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 0.99

Pressure: 43.48
Orientation: 90.00



Sympatec GmbH

SYMPA |  5vstcm Postkel Technik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 13:25:30 615
0.25% R-11 in water
X390 = 12.42 pm X50 = 55.24 pm Xg99 = 87.21 pm SMD =22.95 pm VMD = 54.82 pm
X16 =32.19 um xgg =80.03 pm Xg9 = 116.29 pm Sy =0.26 m*cm?® Sm =2614.09 cm?/g
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particle size / pm
cumulative distribution
Xo/pu Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qi/%
4.50 4.78 18.50 11.92 75.00 79.80 305.00 100.00
5.50 5.68 21.50 12.53 90.00 92.33 365.00 100.00
6.50 6.50 25.00 13.18 105.00 97.70 435.00 100.00
7.50 7.25 30.00 14.50 125.00 100.00 515.00 100.00
9.00 8.25 37.50 19.64 150.00 100.00 615.00 100.00
11.00 9.36 45.00 31.13 180.00 100.00 735.00 100.00
13.00 10.26 52.50 45.17 215.00 100.00 875.00 100.00
15.50 11.14 62.50 62.79 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 13:08:15 shape factor: 1.00
contamination: 0.00 % Copt: 0.81 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 0.99

Pressure: 43.48
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm 2009-05-27,13:2.:.....
0.25% R-11 in water

X390 = 11.76 pm X350 = 54.95 pm Xg9 = 86.99 pnm SMD =22.24 pm VMD = 54.44 pm
x16 =31.39 pm Xgg =79.77 pm Xg9 = 115.86 pm Sy =0.27 m*cm? Sm =2699.98 cm?/g
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particle size / pm
cumulative distribution
Xo/pt Qs/% Xo/pm Qs/% Xo/pum Qi/% Xo/pm Qi/%
4.50 5.15 18.50 12.16 75.00 80.03 305.00 100.00
5.50 6.07 21.50 12.81 90.00 92.50 365.00 100.00
6.50 6.89 25.00 13.54 105.00 97.81 435.00 100.00
7.50 7.64 30.00 15.02 125.00 100.00 515.00 100.00
9.00 8.61 37.50 20.35 150.00 100.00 615.00 100.00
11.00 9.67 45.00 31.80 180.00 100.00 735.00 100.00
13.00 10.53 52.50 45.71 215.00 100.00 875.00 100.00
15.50 11.38 62.50 63.17 255.00 100.00
evaluation: WINDOX 5.4.2.0, HRLD stabil. 1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 13:08:15 shape factor: 1.00
contamination: 0.00 % Copt: 0.81 %

trigger condition: 15 second scan with start bu..

time base: 100.00 ms
start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 0.99

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.48
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 14:56:29 975

0.25% R-11 in water

X390 = 454.17 pm X5 = 634.11 pm Xg9 = 714.82 pm SMD =282.79 pm VMD = 580.65 pm
X16 =516.95 pm xgg =702.72 pm Xg9 = 732.98 pm Sy =0.02 m*cm? Sm =212.17 ecm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.00
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particle size / pm

Xo/um Q:/% Xo/um Qy/%
75.00 8.26 305.00 8.26
90.00 8.26 365.00 8.26

105.00 8.26 435.00 8.26

125.00 8.26 515.00 15.51

150.00 8.26 615.00 40.53

180.00 8.26 735.00 100.00

215.00 8.26 875.00 100.00

255.00 8.26

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.82%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 14:56:59 584

0.25% R-11 in water

X390 = 464.08 pm X350 = 646.32 pm Xg9 = 717.26 pm SMD =294.66 pm VMD =591.17 pm
X16 =533.16 um xXgg =706.62 pm Xg9 = 733.23 pm Sy =0.02 m*cm? Sm =203.63 cm®/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.00

Qs/%
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particle size / pm

Xo/um Qy/% Xo/um Qy/%
75.00 8.64 305.00 8.64
90.00 8.64 365.00 8.64

105.00 8.64 435.00 8.64

125.00 8.64 515.00 12.37

150.00 8.64 615.00 2.34

180.00 8.64 735.00 100.00

215.00 8.64 875.00 100.00

255.00 8.64

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.78 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 14:57:258s1

0.25% R-11 in water

X390 = 479.40 pm X350 = 643.96 pm Xg9 = 716.79 pm SMD =319.05 pm VMD = 595.19 pm
X16 =532.48 uym xXgg =705.87 pm Xg9 = 733.18 pm Sy =0.02 m*cm? Sm =188.06 cm*/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.00

Qs/%
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particle size / pm

Xo/um Qy/% Xo/um Qy/%
75.00 7.30 305.00 7.30
90.00 7.30 365.00 7.30

105.00 7.30 435.00 7.30

125.00 7.30 515.00 12.17

150.00 7.30 615.00 34.10

180.00 7.30 735.00 100.00

215.00 7.30 875.00 100.00

255.00 7.30

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.76 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.35
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 14:57:54.943

0.25% R-11 in water

X390 =501.18 pm X350 = 644.53 pm Xg9 = 716.91 pm SMD =361.89 pm VMD = 603.87 pm
X16 = 537.36 um xgg =706.05 pm Xg9 = 733.19 pm Sy =0.02 m*cm? Sm =165.80 cm®/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time

user parameters:

Nozzle: AT11003VS
Air Speed: 1.00

Qs/%
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particle size / pm

Xo/um Qy/% Xp/um Qy/%
75.00 5.66 305.00 5.66
90.00 5.66 365.00 5.66

105.00 5.66 435.00 5.66

125.00 5.66 515.00 10.91

150.00 5.66 615.00 33.68

180.00 5.66 735.00 100.00

215.00 5.66 875.00 100.00

255.00 5.66

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.79 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.35
Orientation: 90.00



Sympatec GmbH

SYMPA |  5vstcm Postkel Technik HELOS Particle Size Analysis
T :c WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 14:5.:....
0.25% R-11 in water
X390 =474.71 pm X50 = 642.23 pm Xg9 = 716.45 pm SMD =314.60 pm VMD =592.72 pm
X16 = 529.99 um xXgg =705.31 pm Xg9 = 733.14 pm Sy =0.02 m*cm? Sm =192.41 cm®/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.00 18.50 0.00 75.00 7.47 305.00 7.47
5.50 0.00 21.50 0.00 90.00 7.47 365.00 7.47
6.50 0.00 25.00 0.00 105.00 7.47 435.00 7.47
7.50 0.00 30.00 0.22 125.00 7.47 515.00 12.74
9.00 0.00 37.50 1.63 150.00 7.47 615.00 35.16
11.00 0.00 45.00 3.97 180.00 7.47 735.00 100.00
13.00 0.00 52.50 6.06 215.00 7.47 875.00 100.00
15.50 0.00 62.50 7.47 255.00 7.47
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 13:28:25 shape factor: 1.00
contamination: 0.00 % Copt: 0.79 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 1.00

Pressure: 43.35
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:34:45 475

X390 = 0.98 pm X50 = 2.91 pm Xg9 = 57.38 pm SMD =2.94 pm VMD =16.68 pm
x16 =1.27 pm xgg =4.87 pm Xg9 = 179.68 pm Sy =2.04 m*cm? Sm =20396.98 cm*/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
Xo/pum Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 83.12 18.50 85.92 75.00 97.00 305.00 99.02
5.50 85.52 21.50 85.92 90.00 97.00 365.00 99.02
6.50 85.91 25.00 85.92 105.00 97.00 435.00 99.83
7.50 85.92 30.00 85.92 125.00 97.00 515.00 99.83
9.00 85.92 37.50 85.92 150.00 97.00 615.00 99.83
11.00 85.92 45.00 85.92 180.00 99.02 735.00 100.00
13.00 85.92 52.50 88.13 215.00 99.02 875.00 100.00
15.50 85.92 62.50 91.96 255.00 99.02
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 15:23:12 shape factor: 1.00
contamination: 0.00 % Copt: 0.09 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N
user parameters:

Nozzle: AT11003VS
Air Speed: 0.96

Pressure: 43.72
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:35:19.928

X390 = 0.98 pm X50 = 2.92 pm Xg9 = 58.76 pm SMD =2.96 pm VMD =17.37 pm
x16 =1.27 pm Xgg =5.06 pm Xg9 = 367.40 pm Sy =2.03 m*em? Sm =20287.81 cm?/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
Xo/pum Qy/% Xo/um Qi/% Xo/um Qy/% Xo/um Qy/%
4.50 82.74 18.50 85.36 75.00 96.82 305.00 98.97
5.50 84.98 21.50 85.36 90.00 96.82 365.00 98.97
6.50 85.34 25.00 85.36 105.00 96.82 435.00 99.82
7.50 85.36 30.00 85.36 125.00 96.82 515.00 99.82
9.00 85.36 37.50 85.36 150.00 96.82 615.00 99.82
11.00 85.36 45.00 85.36 180.00 98.97 735.00 100.00
13.00 85.36 52.50 87.45 215.00 98.97 875.00 100.00
15.50 85.36 62.50 91.52 255.00 98.97
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 15:23:12 shape factor: 1.00
contamination: 0.00 % Copt: 0.12%
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N
user parameters:

Nozzle: AT11003VS
Air Speed: 0.96

Pressure: 43.72
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:35:47 334

X309 = 0.99 pm X350 = 2.95 pm Xg9 = 61.09 pm SMD =3.00 pm VMD = 18.68 pm
x16 = 1.28 pm Xgg =6.07 pm Xg9 =374.73 pm Sy =2.00 m*cm? Sm =20009.58 cm*/g
100 T TV V7T 7T T 7 T T T T [71
90 —
o 80 N 7
@ 70 |- -
o - —
=
g 60| -
= = -
=}
B 50 - o
.4
3 - -
2 40 |- -
5=l | -
3
g 30 |- -
© 20|} -
10 —
0-|I|||I|||I|| ] | 1 Lt latalensl ] | N R TEETN
4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
Xo/pum Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 81.53 18.50 84.18 75.00 96.55 305.00 98.87
5.50 83.79 21.50 84.18 90.00 96.55 365.00 98.87
6.50 84.15 25.00 84.18 105.00 96.55 435.00 99.80
7.50 84.18 30.00 84.18 125.00 96.55 515.00 99.80
9.00 84.18 37.50 84.18 150.00 96.55 615.00 99.80
11.00 84.18 45.00 84.18 180.00 98.87 735.00 100.00
13.00 84.18 52.50 86.13 215.00 98.87 875.00 100.00
15.50 84.18 62.50 90.63 255.00 98.87
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 15:23:12 shape factor: 1.00
contamination: 0.00 % Copt: 0.12%
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N
user parameters:

Nozzle: AT11003VS
Air Speed: 0.96

Pressure: 43.72
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X309 = 0.99 pm
x16 = 1.28 pm

X350 = 2.93 pm

Xgg =5.33 pm

Xg9 = 59.08 pm
Xg9 =307.27 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:3.:.._

SMD =2.97 pm VMD =17.57 pm
Sy =2.02 m*em? Sm =20231.46 cm*/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
Xo/pm Qs/% Xo/pm Qi/% Xo/pm Qi/% Xo/pm Qi/%
4.50 82.46 18.50 85.15 75.00 96.79 305.00 98.95
5.50 84.76 21.50 85.15 90.00 96.79 365.00 98.95
6.50 85.13 25.00 85.15 105.00 96.79 435.00 99.82
7.50 85.15 30.00 85.15 125.00 96.79 515.00 99.82
9.00 85.15 37.50 85.15 150.00 96.79 615.00 99.82
11.00 85.15 45.00 85.15 180.00 98.95 735.00 100.00
13.00 85.15 52.50 87.24 215.00 98.95 875.00 100.00
15.50 85.15 62.50 91.37 255.00 98.95

evaluation: WINDOX 5.4.2.0, HRLD stabil. 1
revalidation:
reference measurement:

contamination:

05-27 15:23:12

0.00 %

trigger condition: 15 second scan with start bu..

time base: 100.00 ms

start:  button
valid: always

stop:

15s real time

user parameters:

Nozzle: AT11003VS

Air Speed: 0.96

product: 0.25% R-11 in water
density:
shape factor: 1.00

Copt:

1.00 g/em?

0.11 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.72
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 15:56:37 428

0.25% R-11 in water

X390 =466.22 pm X50 = 626.43 pm
x16 = 502.51 pm xgg =700.26 pm

100

Xg9 = 713.29 pm SMD =476.02 pm VMD = 604.78 pm
Xg9 = 732.83 pm Sy =0.01 m*em? Sm =126.05 cm®/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.21 21.50
6.50 0.21 25.00
7.50 0.21 30.00
9.00 0.21 37.50

11.00 0.21 45.00
13.00 0.21 52.50
15.50 0.21 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.10

Qs/%

0.
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40 60 80 100 200 400 600 800
particle size / pm

Xo/um Qy/% Xo/um Qy/%
75.00 0.21 305.00 0.21
90.00 0.21 365.00 0.68

105.00 0.21 435.00 4.84

125.00 0.21 515.00 18.07

150.00 0.21 615.00 44 .74

180.00 0.21 735.00 100.00

215.00 0.21 875.00 100.00

255.00 0.21

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.08
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 15:57:06.053

0.25% R-11 in water

X390 = 452.77 pm X50 = 609.14 pm Xg9 = 710.12 pm SMD =101.52 pm VMD = 584.09 pm
x16 =484.93 um Xgq =695.19 pm Xg9 = 732.51 pm Sy =0.06 m*cm? Sm =591.01 cm?¥/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 1.84 18.50
5.50 2.10 21.50
6.50 2.10 25.00
7.50 2.10 30.00
9.00 2.35 37.50

11.00 2.35 45.00
13.00 2.35 52.50
15.50 2.35 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.10

Qs/%

2
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particle size / pm

Xo/um Qy/% Xo/um Qy/%
75.00 2.35 305.00 2.35
90.00 2.35 365.00 2.64

105.00 2.35 435.00 6.69

125.00 2.35 515.00 21.61

150.00 2.35 615.00 51.77

180.00 2.35 735.00 100.00

215.00 2.35 875.00 100.00

255.00 2.35

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.08
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 15:57:32.975

0.25% R-11 in water

X390 = 455.56 pm X50 = 618.84 pm
x16 =490.12 pm Xgq =697.83 pm

100

Xg9 = 711.77 pm SMD =111.05 pm VMD = 590.69 pm
Xg9 = 732.68 pm Sy =0.05 m*cm? Sm =540.29 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 1.71 18.50
5.50 1.96 21.50
6.50 1.96 25.00
7.50 1.96 30.00
9.00 1.96 37.50

11.00 1.96 45.00
13.00 1.96 52.50
15.50 1.96 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.10

Qs/%

1.
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particle size / pm

Xo/um Qy/% Xp/um Qy/%
75.00 1.96 305.00 1.96
90.00 1.96 365.00 2.33

105.00 1.96 435.00 6.43

125.00 1.96 515.00 20.32

150.00 1.96 615.00 48.35

180.00 1.96 735.00 100.00

215.00 1.96 875.00 100.00

255.00 1.96

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.08
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 15:57:58.443

0.25% R-11 in water

X390 =469.19 pm X50 = 624.85 pm
x16 = 504.03 pm Xgg =699.75 pm

100

Xg9 = 712.97 pm SMD =471.42 pm VMD = 604.75 pm
Xg9 = 732.80 pm Sy =0.01 m*cm? Sm =127.28 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.22 21.50
6.50 0.22 25.00
7.50 0.22 30.00
9.00 0.22 37.50

11.00 0.22 45.00
13.00 0.22 52.50
15.50 0.22 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.10

Qs/%
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particle size / pm

Xo/um Qy/% Xo/um Qy/%
75.00 0.22 305.00 0.22
90.00 0.22 365.00 0.41

105.00 0.22 435.00 4.11

125.00 0.22 515.00 17.89

150.00 0.22 615.00 45.53

180.00 0.22 735.00 100.00

215.00 0.22 875.00 100.00

255.00 0.22

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.08
Orientation: 90.00
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SYMPA |  Systc Partikel- Techuik HELOS Particle Size Analysis
T :: WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 15:5.:....
0.25% R-11 in water
X390 =460.93 pm X50 = 619.82 pm Xg9 = 712.04 pm SMD =290.00 pm VMD = 596.08 pm
x16 =495.40 pm Xgq =698.26 pm Xg9 = 732.70 pm Sy =0.03 m*cm? Sm =346.16 cm®/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Qy/%
4.50 0.89 18.50 1.18 75.00 1.18 305.00 1.18
5.50 1.12 21.50 1.18 90.00 1.18 365.00 1.51
6.50 1.12 25.00 1.18 105.00 1.18 435.00 5.52
7.50 1.12 30.00 1.18 125.00 1.18 515.00 19.47
9.00 1.18 37.50 1.18 150.00 1.18 615.00 47.59
11.00 1.18 45.00 1.18 180.00 1.18 735.00 100.00
13.00 1.18 52.50 1.18 215.00 1.18 875.00 100.00
15.50 1.18 62.50 1.18 255.00 1.18
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 15:48:35 shape factor: 1.00
contamination: 0.00 % Copt: 0.00 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 1.10

Pressure: 43.08
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 16:18:54 318

0.25% R-11 in water

X309 = 539.78 pm X50 = 651.34 pm
X16 = 564.47 um xXgg =708.23 pm

100

Xg9 = 718.27 pm SMD =634.36 pm VMD = 640.31 pm
Xg9 = 733.33 pm Sy =0.01 m*em? Sm =094.58 cm?/g
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.01

Qs/%
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particle size / pm

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 3.98

150.00 0.00 615.00 28.28

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.36 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.10
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 16:19:23 240

0.25% R-11 in water

X309 = 541.82 pm X50 = 652.82 pm
X16 = 567.67 pm xgg =708.70 pm

100

Xg9 = 718.56 pm SMD =636.14 pm VMD = 641.92 pm
Xg9 = 733.36 pm Sy =0.01 m*cm? Sm =94.32 cm’/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.01

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80 100 200 400 600 800
particle size / pm

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 3.77

150.00 0.00 615.00 26.99

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.39%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.10
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 16:19:50.287

0.25% R-11 in water

X309 = 541.31 pm X50 = 652.91 pm
X16 = 567.45 pm xgg =708.73 pm

100

Xg9 = 718.58 pm SMD =635.97 pm VMD = 641.83 pm
Xg9 = 733.36 pm Sy =0.01 m*cm? Sm =94.34 cm’/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.01

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80 100 200 400 600 800
particle size / pm

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 3.96

150.00 0.00 615.00 26.91

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.41%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.10
Orientation: 90.00
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HELOS Particle Size Analysis
WINDOX 5

HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 16:20:16365

0.25% R-11 in water

X390 = 540.88 pm X50 = 652.90 pm
X16 = 567.16 pm xgg =708.73 pm

100

Xg9 = 718.58 pm SMD =635.79 pm VMD = 641.70 pm
Xg9 = 733.36 pm Sy =0.01 m*cm? Sm =94.37 cm’/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: AT11003VS
Air Speed: 1.01

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80 100 200 400 600 800
particle size / pm

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 4.09

150.00 0.00 615.00 26.92

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.42%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.10
Orientation: 90.00
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SYMPA |  5vstcm Postkel Technik HELOS Particle Size Analysis
T :c WINDOX 5
HELOS (H2297) & SPRAYER, R5: 0.5/4.5..875pm  2009-05-27, 16:..:....
0.25% R-11 in water
X130 = 540.95 pm X50 = 652.49 pm Xg9 = 718.50 pm SMD =635.57 pm VMD = 641.44 pm
X16 = 566.69 pm xgq = 708.60 pm Xg9 = 733.35 pm Sy =0.01 m*cm? Sm =94.40 cm?/g
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4 6 8 10 20 40 60 80 100 200 400 600 800
particle size / pm
cumulative distribution
X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xo/um Q%
4.50 0.00 18.50 0.00 75.00 0.00 305.00 0.00
5.50 0.00 21.50 0.00 90.00 0.00 365.00 0.00
6.50 0.00 25.00 0.00 105.00 0.00 435.00 0.00
7.50 0.00 30.00 0.00 125.00 0.00 515.00 3.95
9.00 0.00 37.50 0.00 150.00 0.00 615.00 27.28
11.00 0.00 45.00 0.00 180.00 0.00 735.00 100.00
13.00 0.00 52.50 0.00 215.00 0.00 875.00 100.00
15.50 0.00 62.50 0.00 255.00 0.00
evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water
revalidation: density: 1.00 g/em?®
reference measurement:  05-27 16:10:04 shape factor: 1.00
contamination: 0.00 % Copt: 0.39 %
trigger condition: 15 second scan with start bu.. dispersing method: Default
time base: 100.00 ms rotor inclination: 0.00 °
start:  button stroke: 0.00 mm
valid: always acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
stop: 15s real time force: 0.00N

user parameters:
Nozzle: A111003VS
Air Speed: 1.01

Pressure: 43.10
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =42.71 pm X350 = 73.61 pm Xg9 = 104.26 pm
x16 =49.14 um xgg =98.74 ym Xg9 = 129.01 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 16:48:35.037

SMD =65.49 pm VMD =74.10 pm
Sy =0.09 m*cm? Sm =0916.11 cm¥/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 16:35:09
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 0.99

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 52.12 305.00 100.00
90.00 74.49 365.00 100.00

105.00 90.80 435.00 100.00

125.00 98.81 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 1.08 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.26
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =43.10 pm X50 = 73.39 pm Xg9 = 102.23 pm
x16 =49.53 ym Xgg =96.89 um Xg9 = 123.10 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:49:02.100

SMD =65.34 pm VMD =73.31 pm
Sy =0.09 m*cm? Sm =018.23 ecm?/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 16:35:09
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 0.99

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 52.54 305.00 100.00
90.00 76.26 365.00 100.00

105.00 93.12 435.00 100.00

125.00 99.62 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 1.10 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.26
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm
0.25% R-11 in water

X390 = 43.60 pm X50 = 73.90 pm Xg9 = 101.24 pm
x16 =49.93 um Xgg =96.28 ym Xg9 = 121.43 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:49:27 115

SMD = 65.63 pm VMD =73.25 pm
Sy =0.09 m*cm? Sm =914.19 cm?/g

90

80 =

70

60 |-
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Cumulative distribution Q3 / %

RERERRRARLAL T T LI I R I R RN L R ._HT._-_HT-_WT-
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- 6 8 10 20 40 60

particle size / pm

cumulative distribution

80

100 200 400 600 800

X/ Q:/% Xo/um Q:/% Xo/um Qy/% Xp/um Qy/%
4.50 0.00 18.50 0.00 75.00 51.73 305.00 100.00
5.50 0.00 21.50 0.13 90.00 76.39 365.00 100.00
6.50 0.00 25.00 0.56 105.00 94.56 435.00 100.00
7.50 0.00 30.00 1.94 125.00 99.96 515.00 100.00
9.00 0.00 37.50 5.66 150.00 100.00 615.00 100.00

11.00 0.00 45.00 11.00 180.00 100.00 735.00 100.00
13.00 0.00 52.50 18.60 215.00 100.00 875.00 100.00
15.50 0.00 62.50 32.12 255.00 100.00

evaluation: WINDOX 5.4.2.0, HRLD stabil.1 product: 0.25% R-11 in water

revalidation: density: 1.00 g/em?®

reference measurement:  05-27 16:35:09 shape factor: 1.00

contamination: 0.00 % Copt: 1.08 %

trigger condition: 15 second scan with start bu.. dispersing method: Default

time base: 100.00 ms rotor inclination: 0.00 °

start:  button stroke: 0.00 mm

valid: always acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

stop: 15s real time force: 0.00N

user parameters:
Nozzle: Hypro ULD 120-4 Pressure: 43.26

Air Speed: 0.99 Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =43.14 pm X50 = 73.63 pm Xg9 = 102.57 pm
x16 =49.53 ym xXgg =97.31 pm Xg9 = 124.52 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 16:4.:.._.

SMD =65.49 pm VMD = 73.55 pm
Sy =0.09 m*cm? Sm =916.17 cm*/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

20 =
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o

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 16:35:09
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 0.99

40 60 80

particle size / pm

Xp/um
75.00
90.00

105.00

125.00

150.00

180.00

215.00

255.00

100 200 400 600 800

Qy/% Xy/um Qy/%
52.13 305.00 100.00
75.71 365.00 100.00
92.83 435.00 100.00
99.46 515.00 100.00
100.00 615.00 100.00
100.00 735.00 100.00
100.00 875.00 100.00
100.00

product: 0.25% R-11 in water

density:

1.00 g/em?

shape factor: 1.00

Copt:

1.09 %

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.26
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =—41.23 pm X350 = 67.69 pm Xg9 = 99.66 pnm
x16 =47.07 pm xgg =91.04 pm Xg9 = 134.05 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,11:18:18 084

SMD =61.78 pm VMD = 69.46 pm
Sy =0.10 m*cm? Sm =971.22 cm?/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.07

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Q:/% Xo/um Qy/%
75.00 62.96 305.00 100.00
90.00 83.28 365.00 100.00

105.00 93.72 435.00 100.00

125.00 98.43 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 1.04 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.40
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =41.76 pm X350 = 69.19 pm Xg9 = 102.72 pm
x16 =47.57 pm xXgg =94.94 um Xg9 = 138.86 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,11:18:48.115

SMD =63.06 pm VMD =71.27 pm
Sy =0.10 m*cm? Sm =051.46 cm/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
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30 |

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.07

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 59.82 305.00 100.00
90.00 80.19 365.00 100.00

105.00 91.76 435.00 100.00

125.00 97.76 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 1.13%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.40
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =—41.31 pm X350 = 67.80 pm Xg9 = 99.84 pnm
x16 =47.07 pm xgg =91.30 pm Xg9 = 134.31 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,11:19:182n

SMD =61.99 pm VMD = 69.59 pm
Sy =0.10 m*cm? Sm =967.97 cm?/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-
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Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.07

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Q:/% Xo/um Qy/%
75.00 62.68 305.00 100.00
90.00 83.08 365.00 100.00

105.00 93.63 435.00 100.00

125.00 98.41 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 1.18 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.40
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =40.93 pm X50 = 67.02 pm Xg9 = 98.29 pm
x16 =46.73 pm xgg =89.57 ym Xg9 =131.92 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,11:19:43 943

SMD =61.38 pm VMD = 68.72 pm
Sy =0.10 m*cm? Sm =977.48 cm?/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.07

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 64.43 305.00 100.00
90.00 84.58 365.00 100.00

105.00 94.39 435.00 100.00

125.00 98.62 515.00 100.00

150.00 100.00 615.00 100.00

180.00 100.00 735.00 100.00

215.00 100.00 875.00 100.00

255.00 100.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 126 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.40
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 =—41.31 pm X50 = 67.92 pm Xg9 = 100.12 pm
x16 =47.11 pm xgg =91.71 pm Xg9 = 134.78 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 11:1.:.._

SMD =62.05 pm VMD = 69.76 pm
Sy =0.10 m*cm? Sm =967.03 cm*/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

20 =

10

LU AN LU CRE A B S SR S B e R e N R R R

o

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 11:02:03
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.07

Q:/%

N O oo

.04
.43
.30
.85
13.
23.
40.

06
55
50

40 60 80

particle size / pm

Xp/um
75.00
90.00

105.00

125.00

150.00

180.00

215.00

255.00

100 200 400 600 800

Qy/% Xy/um Qy/%
62.47 305.00 100.00
82.78 365.00 100.00
93.38 435.00 100.00
98.30 515.00 100.00
100.00 615.00 100.00
100.00 735.00 100.00
100.00 875.00 100.00
100.00

product: 0.25% R-11 in water

density:

1.00 g/em?

shape factor: 1.00

Copt:

1.15%

dispersing method: Default
rotor inclination: 0.00 °

stroke: 0.00 mm
acceleration: 0.00 mm/s?, velocity: 0.00 mm/s
force: 0.00N

Pressure: 43.40
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 =533.35 pm X350 = 649.15 pm
x16 =557.71 pm xgg =707.53 pm

100

Xg9 = 717.83 pm
Xg9 = 733.28 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 14:48:28 021

SMD =630.24 pm VMD = 636.95 pm
Sy =0.01 m*em? Sm =95.20 cm?/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.00

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 5.48

150.00 0.00 615.00 30.11

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.94 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.38
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 = 558.21 pm X50 = 656.93 pm
x16 = 584.14 uym xXgg =710.02 pm

100

Xg9 = 719.39 pm
Xg9 = 733.44 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 14:48:57 850

SMD =645.90 pm VMD = 649.54 pm
Sy =0.01 m*cm? Sm =02.89 cm?/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.00

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 0.00

150.00 0.00 615.00 23.14

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.94 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.38
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X130 = 563.40 pm X50 = 661.02 pm
x16 = 598.20 um Xgg =711.33 pm

100

Xg9 = 720.20 pm
Xg9 = 733.52 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 14:49:26.71

SMD =648.71 pm VMD = 652.73 pm
Sy =0.01 m*cm? Sm =92.49 cm?/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.00

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 1.65

150.00 0.00 615.00 18.90

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.92%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.38
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 551.57 pm X509 = 657.57 pm
x16 = 581.99 um xXgg =710.22 pm

100

Xg9 = 719.51 pm
Xg9 = 733.45 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 14:49:52 646

SMD =642.77 pm VMD = 647.73 pm
Sy =0.01 m*cm? Sm =93.35cm?/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.00

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 2.79

150.00 0.00 615.00 22.51

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.92%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.38
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 551.63 pm X50 = 656.17 pm Xg9 = 719.23 pm
x16 = 580.51 pm xgg =709.77 pm Xg9 = 733.42 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 14:4.:.._

SMD =641.90 pm VMD = 646.74 pm
Sy =0.01 m*cm? Sm =093.48 cm’/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

20 =

10

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement:  05-27 13:28:25
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.00

Q:/%

OO0 OO0 O0OO0OOo

00

.00
.00
.00
.00
.00
.00
.00

| LN BRARE LU T | T |l|ll'|'qu'z

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 2.48

150.00 0.00 615.00 23.66

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.93 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.38
Orientation: 90.00



Sympatec GmbH
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 479.97 pm X50 = 629.69 pm
x16 =517.68 pm xgg =701.30 pm

100

Xg9 = 713.94 pm
Xg9 = 732.89 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:50:57 193

SMD =498.30 pm VMD =610.74 pm
Sy =0.01 m*em? Sm =120.41 cm?/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.17 21.50
6.50 0.17 25.00
7.50 0.17 30.00
9.00 0.17 37.50

11.00 0.17 45.00
13.00 0.17 52.50
15.50 0.17 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.10

Qs/%

0

OO0 OO0 oo

.17
.17
.17
.17
.17
.17
.17
.17

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 0.17 305.00 0.17
90.00 0.17 365.00 0.31

105.00 0.17 435.00 3.25

125.00 0.17 515.00 15.26

150.00 0.17 615.00 43.03

180.00 0.17 735.00 100.00

215.00 0.17 875.00 100.00

255.00 0.17

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.32
Orientation: 90.00



Sympatec GmbH
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 = 480.99 pm X350 = 634.08 pm
x16 =519.74 pm xgg =702.71 pm

100

Xg9 = 714.82 pm
Xg9 = 732.98 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:51:28.178

SMD =489.60 pm VMD = 613.55 pm
Sy =0.01 m*cm? Sm =122.55 ecm/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.19 21.50
6.50 0.19 25.00
7.50 0.19 30.00
9.00 0.19 37.50

11.00 0.19 45.00
13.00 0.19 52.50
15.50 0.19 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.10

Qs/%

0.
.19
.19
.19
.19
.19
.19
.19

OO0 OO0 oo

19

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 0.19 305.00 0.19
90.00 0.19 365.00 0.41

105.00 0.19 435.00 3.54

125.00 0.19 515.00 14.78

150.00 0.19 615.00 40.54

180.00 0.19 735.00 100.00

215.00 0.19 875.00 100.00

255.00 0.19

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.32
Orientation: 90.00



Sympatec GmbH
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 474.03 pm X350 = 636.61 pm
x16 =516.76 pm xXgg =703.51 pm

100

Xg9 = 715.32 pm
Xg9 = 733.03 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:51:54 600

SMD =1599.54 pm VMD =614.12 pm
Sy =0.01 m*cm? Sm =100.08 cm*/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.10

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.65

105.00 0.00 435.00 4.67

125.00 0.00 515.00 15.59

150.00 0.00 615.00 39.02

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.32
Orientation: 90.00



Sympatec GmbH
System-Partikel-Technik

 Ee

HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 478.33 pm X350 = 633.46 pm Xg9 = 714.69 pm
x16 = 518.06 um xXgg =702.51 pm Xg9 = 732.97 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 15:5.:.._

SMD =1529.15 pm VMD =612.80 pm
Sy =0.01 m*cm? Sm =114.35 cm®/g

90

80 =

70

60 |-

50 =

40 |-

30 |

Cumulative distribution Q3 / %

20 =

10

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.12 21.50
6.50 0.12 25.00
7.50 0.12 30.00
9.00 0.12 37.50

11.00 0.12 45.00
13.00 0.12 52.50
15.50 0.12 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 15:48:35
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.10

Q:/%

OO0 OO0 O0OO0OOo

12

)
2

.12
.12
.12
.12
.12
.12

| LN BRARE LU T | T |l|ll'|'qu'z

40 60 80
particle size / pm

o -

100 200 400 600 800

Xo/um Qy/% Xo/um Qy/%
75.00 0.12 305.00 0.12
90.00 0.12 365.00 0.46

105.00 0.12 435.00 3.82

125.00 0.12 515.00 15.21

150.00 0.12 615.00 40.86

180.00 0.12 735.00 100.00

215.00 0.12 875.00 100.00

255.00 0.12

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.00 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.32
Orientation: 90.00



Sympatec GmbH
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 = 533.93 pm X50 = 646.57 pm
X16 = 555.89 um xgg =706.70 pm

100

Xg9 = 717.31 pm
Xg9 = 733.23 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:25:31678

SMD =628.77 pm VMD = 635.29 pm
Sy =0.01 m*em? Sm =95.42 cm’/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.04

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 4.83

150.00 0.00 615.00 32.15

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.34%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.70
Orientation: 90.00



Sympatec GmbH
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 534.44 pm X50 = 647.26 pm
X16 = 556.80 pm xgg =706.92 pm

100

Xg9 = 717.45 pm
Xg9 = 733.25 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 16:25:58 518

SMD =629.44 pm VMD = 635.92 pm
Sy =0.01 m*cm? Sm =95.32 cm?/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.04

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 4.78

150.00 0.00 615.00 31.62

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.32%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.70
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X309 = 535.52 pm X350 = 648.38 pm
X16 = 558.53 um xgg =707.28 pm

100

Xg9 = 717.68 pm
Xg9 = 733.27 pm

HELOS Particle Size Analysis
WINDOX 5

2009-05-27,16:26:23287

SMD =630.64 pm VMD =637.01 pm
Sy =0.01 m*cm? Sm =95.14 cm’/g

90

80

70

60

50

40

30

Cumulative distribution Q3 / %

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.04

Qs/%

0.
.00
.00
.00
.00
.00
.00
.00

OO0 OO0 oo

00

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 4.65

150.00 0.00 615.00 30.73

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.30 %

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mmy/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.70
Orientation: 90.00
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HELOS (H2297) & SPRAYER, R5: 0.5/4.5...875pm

0.25% R-11 in water

X390 = 534.63 pm X350 = 647.40 pm Xg99 = 717.48 pm
x16 = 557.07 pm xgg =706.97 pm Xg9 = 733.25 pm

100

HELOS Particle Size Analysis
WINDOX 5

2009-05-27, 16:2.:.._

SMD =629.62 pm VMD =636.07 pm
Sy =0.01 m*cm? Sm =95.30 cm?/g

TT VYT ITI] T 7
90:
80 |-
70 |
60 |-
50 =
40 |-

30 |

Cumulative distribution Q3 / %

20 =

10

cumulative distribution

X/ Qy/% Xp/um
4.50 0.00 18.50
5.50 0.00 21.50
6.50 0.00 25.00
7.50 0.00 30.00
9.00 0.00 37.50

11.00 0.00 45.00
13.00 0.00 52.50
15.50 0.00 62.50

evaluation: WINDOX 5.4.2.0, HRLD stabil.1
revalidation:

reference measurement: 05-27 16:10:04
contamination: 0.00 %

trigger condition: 15 second scan with start bu..
time base: 100.00 ms

start:  button

valid: always

stop: 15s real time
user parameters:

Nozzle: Hypro ULD 120-4
Air Speed: 1.04

Q:/%

OO0 OO0 O0OO0OOo

00

.00
.00
.00
.00
.00
.00
.00

| LN BRARE LU T | T |l|ll'|'qu'z

40 60 80
particle size / pm

100 200 400 600 800

Xo/um Qy/% Xo/um Q%
75.00 0.00 305.00 0.00
90.00 0.00 365.00 0.00

105.00 0.00 435.00 0.00

125.00 0.00 515.00 4.75

150.00 0.00 615.00 31.50

180.00 0.00 735.00 100.00

215.00 0.00 875.00 100.00

255.00 0.00

product: 0.25% R-11 in water

density: 1.00 g/em?®

shape factor: 1.00

Copt 0.32%

dispersing method: Default

rotor inclination: 0.00 °

stroke: 0.00 mm

acceleration: 0.00 mm/s?, velocity: 0.00 mm/s

force: 0.00N

Pressure: 43.70
Orientation: 90.00
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Validation of the Verification Protocol for Low Speed Pesticide Spray Drift Reduction Technologies for Row and Field Crops

Flux and Deposition Measurements
Date Analyzed: 6/1/2009 Analyst Corbett
Nozzle ID Test 1 Run # 1
Transcribed by: ZD Reviewed By |PY
Matrix
Fluorometer | Fluorometer Average Total Spk %
Reading 1 | Reading 2 Reading Volume | Total Mass Conc | Recovery
Sample ID Position (ng/mL) (ng/mL) (ng/mL) (mL) (ng) Comments (ng/mL) [ (Accuracy)
Monofilament Line BIK -0.54 -0.54 -0.54 30 -16.20
Monofilament Line Spk
Monofilament Line 10 cm 115.25 114.82 115.035 60 6918.30
Monofilament Line 20cm 72.5 72.31 72.41 30 2188.35
Mondfilament Line 30cm 4.95 4.95 4.95 30 164.70
Monofilament Line 40cm 0.50 0.50 0.50 30 31.20
Moncfilament Line 50 cm 0.24 0.24 0.24 30 23.40
Monofilament Line 60 cm 0.13 0.13 0.13 30 20.10
Monofilament Line 70cm 0.14 0.14 0.14 30 20.40
Mylar Card Blk -0.54 -0.58 -0.56 30 -16.80
Mylar Card Spk
Mylar Card 2m 72.47 72.43 72.45 30 2190.30
Mylar Card 3m 20.01 20.01 20.01 30 617.10
Mylar Card 4m 9.22 9.22 9.22 30 293.40
Mylar Card 5m 4.99 4.99 4.99 30 166.50
Mylar Card 6 m 2.23 2.23 2.23 30 83.70
STANDARDS ng/ml
Std 100 ng/ml 103.19 103.03 103.11 103.48
Std 50 ng/ml 52.19 52.3 52.25 52.62
Std 10 ng/ml 9.02 9.02 9.02 9.39
Std 5 ng/ml 5.00 4.97 4.985 5.36
Std 1ng/ ml 1.00 1.01 1.005 1.38
Blk -0.37 -0.37 -0.37
Run Parameters
Room Temperature 21.4 °C
Solution Temp 22.0 °C
Nozzel Pressure 43.5 psi
Wind Tunnel Velocity 1.04 m/sec
Wind Tunnel Temp 25.0 °C
Wind Tunnel RH 79.8 %
Spray Flow rate 1200 mL/min
Run Time 15 sec
Uranine Conc in spray 3.6 g/L
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Validation of the Verification Protocol for Low Speed Pesticide Spray Drift Reduction Technologies for Row and Field Crops

Flux and Deposition Measurements

Date Analyzed: 6/1/2009 Analyst Corbett
Nozzle ID Test 1 Run # 2
Transcribed by: ZD Reviewed By |PY
Matrix
Fluorometer | Fluorometer [ Average Total Spk
Reading 1 Reading 2 Reading Volume | Total Mass Conc | % Recovery
Sample ID Position (ng/mL) (ng/mL) (ng/mL) (mL) (ng) |Comments | (ng/mL)| (Accuracy)
Monofilament Line Blk -0.54 -0.54 -0.54 30 -16.20
Monofilament Line Spk
Mondfilament Line 10cm 99.12 99.00 99.06 90 8931.60
Monofilament Line 20cm 85.18 85.18 85.18 30 2571.60
Monofilament Line 30cm 5.03 5.03 5.03 30 167.10
Monofilament Line 40 cm 0.32 0.32 0.32 30 25.80
Moncfilament Line 50 cm 0.06 0.06 0.06 30 18.00
Moncfilament Line 60 cm 0.00 -0.01 -0.005 30 16.05
Monofilament Line 70 cm 0.12 0.12 0.12 30 19.80
Mylar Card Blk -0.54 -0.58 -0.56 30 -16.80
Mylar Card Spk
Mylar Card 2m 82.14 82.14 82.14 30 2481.00
Mylar Card 3m 32.03 32.03 32.03 30 977.70
Mylar Card 4m 15.59 15.55 15.57 30 483.90
Mylar Card 5m 4.65 4.65 4.65 30 156.30
Mylar Card 6m 2.19 2.19 2.19 30 82.50
STANDARDS ng/ml
Std 100 ng/ml 103.19 103.03 103.11 103.48
Std 50 ng/ml 52.19 52.30 52.25 52.62
Std 10 ng/ml 9.02 9.02 9.02 9.39
Std 5 ng/ml 5.00 497 4.985 5.36
Std 1ng/ ml 1.00 1.01 1.005 1.38
Blk -0.37 -0.37 -0.37
Run Parameters
Room Temperature 21.5 °C
Solution Temp 21.9 °C
Nozzel Pressure 43.6 psi
Wind Tunnel Velocity 0.95 m/sec
Wind Tunnel Temp 25.0 °C
Wind Tunnel RH 80.1 %
Spray Flow rate 1200 mL/min
Run Time 15 sec
Uranine Conc in spray 3.6 g/L
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Validation of the Verification Protocol for Low Speed Pesticide Spray Drift Reduction Technologies for Row and Field Crops

Flux and Deposition Measurements
Date Analyzed: 6/1/2009 Analyst Corbett
Nozzle ID Test 1 Run # 3
Transcribed by: ZD Reviewed By |PY
Fluorometer | Fluorometer | Average Total
Reading 1 Reading 2 Reading | Total Volume [ Mass Matrix Spk % Recovery

Sample ID Position (ng/mL) (ng/mL) (ng/mL) (mL) (ng) |Comments Conc (ng/mL)| (Accuracy)
Monofilament Line BlIk -0.54 -0.54 -0.54 30 -16.20
Monofilament Line Spk
Monofilament Line 10 cm 96.24 95.93 96.085 90 8663.85
Monofilament Line 20 cm 71.16 71.12 71.14 30 2150.40
Monofilament Line 30 cm 5.11 5.11 5.11 30 169.50
Monofilament Line 40 cm 0.12 0.12 0.12 30 19.80
Monofilament Line 50 cm 0.27 0.27 0.27 30 24.30
Monofilament Line 60 cm 0.29 0.29 0.29 30 24.90
Monofilament Line 70 cm 0.96 0.96 0.96 30 45.00
Mylar Card Blk -0.54 -0.58 -0.56 30 -16.80
Mylar Card Spk
Mylar Card 2m 50.42 50.73 50.575 30 1534.05
Mylar Card 3m 10.22 10.22 10.22 30 323.40
Mylar Card 4m 6.26 6.30 6.28 30 205.20
Mylar Card 5m 6.18 6.22 6.20 30 202.80
Mylar Card 6 m 5.72 5.72 5.72 30 188.40
STANDARDS ng/ml
Std 100 ng/ml 103.19 103.03 103.11 103.48
Std 50 ng/ml 52.19 52.3 52.25 52.62
Std 10 ng/ml 9.02 9.02 9.02 9.39
Std 5 ng/ml 5.00 497 4.985 5.36
Std 1 ng/ ml 1.00 1.01 1.005 1.38
BlIk -0.37 -0.37 -0.37
Run Parameters
Room Temperature 21.2 °C
Solution Temp 21.8 °C
Nozzel Pressure 43.4 psi
Wind Tunnel Velocity 0.95 m/sec
Wind Tunnel Temp 24.9 °C
Wind Tunnel RH 80.1 %
Spray Flow rate 1200 mL/min
Run Time 15 sec
Uranine Conc in spra 3.6 g/L
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Average

All Runs
(mg) Std Dev Ccv
Sample ID ositionc|{ Ref | Testl | Test2 [Ref Testl Test2 Ref | Testl | Test2
Monofilament Line 10 9.88 8.17 2.09 2.87 1.09 0.06 [29.1%| 13.4% 3.1%
Monofilament Line 20 3.31 2.30 0.56 0.14 0.23 0.09 43% | 10.1% 15.6%
Monofilament Line 30 2.05 0.17 0.03 0.43 0.00 0.01 ]20.9% 1.4% 53.0%
Monofilament Line 40 0.33 0.03 0.02 0.08 0.01 0.01 |22.9%| 22.3% 71.6%
Monofilament Line 50 0.10 0.02 0.01 0.01 0.00 0.01 |13.6%| 15.6% 64.3%
Monofilament Line 60 0.06 0.02 0.01 0.00 0.00 0.01 2.0% | 21.8% 73.5%
Monofilament Line 70 0.04 0.03 0.01 0.01 0.01 0.01 |30.6%| 50.6% 54.5%
Average Std Dev Ccv
Sample ID Position n|  Ref Testl | Test2 |Ref Testl Test2 Ref |Test1 Test 2
Mylar Card 2 2.90 2.07 0.16 0.52 0.49 0.07 ]17.9%| 23.5% 42.8%
Mylar Card 3 2.43 0.64 0.02 1.42 0.33 0.00 |58.5%| 51.3% 6.4%
Mylar Card 4 0.96 0.33 0.04 0.34 0.14 0.03 |35.0%| 43.5% 87.0%
Mylar Card 5 0.48 0.18 0.01 0.27 0.02 0.00 |57.2%| 13.9% 29.7%
Mylar Card 6 0.29 0.12 0.01 0.17 0.06 0.00 |58.1%| 51.4% 21.2%
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|Reviewed by: [PY
Fluorometer | Fluorometer | Average | Total Total Matrix %
Reading 1 Reading 2 | Reading | Volume Mass |Spk Conc| Recovery
Sample ID Position | (ng/mL) (ng/mL) | (ng/mL) [ (mlL) (ng) | (ng/mL) | (Accuracy)| Average | SD cV_ |pate
Monofilament Line BIk 0.38 0.35 0.37 30 10.95 5/31/2009
Monofilament Line Blk -0.54 -0.54 -0.54 30 -16.20 6/1/2009
Monofilament Line Blk -0.55 -0.55 -0.55 30 -16.50 6/2/2009
Monofilament Line BlIK -0.52 -0.52 -0.52 30 -15.60 6/2/2009
Monofilament Line Blk -0.55 -0.55 -0.55 30 -16.50 -10.77 12.15 | -113% | 6/2/2009
Monofilament Line Spk 3.19 3.15 3.17 30 95.10 50 190% 5/31/2009
Monofilament Line Spk 1.19 1.19 1.19 30 35.70 50 71% 6/1/2009
Monofilament Line Spk 1.31 1.34 1.33 30 39.75 49.7 80% 6/2/2009
Monofilament Line Spk 1.38 1.38 1.38 30 41.40 49.7 83% 6/2/2009
Monofilament Line Spk 1.34 1.34 1.34 30 40.20 49.7 81% 101% 50% 49% 6/2/2009
Monofilament Line Spk 10.74 10.7 10.72 30 321.60 354 91% 6/3/2009
Monofilament Line Spk 8.91 8.95 8.93 30 267.90 354 76% 6/3/2009
Monofilament Line Spk 8.09 8.09 8.09 30 242.70 354 69% 6/3/2009
Monofilament Line Spk 13.99 14.02 14.01 30 420.15 354 119% 6/3/2009
Monofilament Line Spk 8.49 8.52 8.51 30 255.15 354 72% 6/3/2009
Monofilament Line Spk 8.38 8.31 8.35 30 250.35 354 71% 83% 19% 23% 6/3/2009
Mylar Card Blk -0.54 -0.54 -0.54 30 -16.20 5/31/2009
Mylar Card Blk -0.46 -0.46 -0.46 30 -13.80 6/1/2009
Mylar Card Blk -0.52 -0.52 -0.52 30 -15.60 6/2/2009
Mylar Card Blk -0.41 -041 -0.41 30 -12.30 6/2/2009
Mylar Card Blk -0.52 -0.52 -0.52 30 -15.60 -14.70 1.62 -11% 6/2/2009
Mylar Card Spk 1.15 1.15 1.15 30 34.50 50 69% 5/31/2009
Mylar Card Spk 1.04 1.08 1.06 30 31.80 50 64% 6/1/2009
Mylar Card Spk 1.06 1.06 1.06 30 31.80 49.7 64% 6/2/2009
Mylar Card Spk 1.06 1.06 1.06 30 31.80 49.7 64% 6/2/2009
Mylar Card Spk 1.06 1.06 1.06 30 31.80 49.7 64% 65% 2% 4% 6/2/2009
Mylar Card Spk 8.49 8.49 8.49 30 254.70 354 72% 6/3/2009
Mylar Card Spk 8.66 8.63 8.65 30 259.35 354 73% 6/3/2009
Mylar Card Spk 8.77 8.77 8.77 30 263.10 354 74% 6/3/2009
Mylar Card Spk 8.52 8.56 8.54 30 256.20 354 72% 6/3/2009
Mylar Card Spk 8.38 8.38 8.38 30 251.40 354 71% 6/3/2009
Mylar Card Spk 8.49 8.52 8.51 30 255.15 354 72% 73% 1% 2% 6/3/2009
Spray Solution Blk -0.32 -0.32 -0.32 -0.32 6/2/2009
Spray Solution Bk -0.32 -0.32 -0.32 -0.32 6/2/2009
Spray Solution Blk -0.32 -0.32 -0.32 -0.32 -0.32 0.00 0% 6/2/2009
STANDARDS ng/ml
Std
Std 50 ng/ml 50.35 49.96 50.16
Std 10 ng/ml 9.91 9.91 9.91
Std 5 ng/ml 4.91 4.91 491
Blk -0.59 -0.59 -0.59




CV (%)

Mylar Card

100.0%

20.0%
10.0%

0.0%
0.01 0.10

Average for all Runs (mg)

1.00

10.00

® Reference
@ Test1
Test 2




Sample preparation: RTI Repeat of Mylar and MF Line

Supplies:

Prepared 0.01 N NaOH is located on bench behind hood 427A-01, to the left of the sink.
Amber vials for curve, spike solutions and sample extracts are located beside the NaOH.
Concentrated uranine is under hood 427A-01.

Mylar cards and monofilament string are in the bench next to the vials.

Pipettes and glassware are in the 427A in marked drawers and cabinets. Please clean after use.

Experiment:

Prepare the following solutions from the concentrated uranine solution located under the hood in 427A-01. Store all
solutions in the capped amber vials in the drawer marked “Owen - Vials in for analysis,” which is the third drawer
down on the fluorometer bench by the window.

Five point curve:
400 ng/mL

100 ng/ml

50 ng/ml

10 ng/ml

5 ng/ml

Two Spike Solutions
50 ng/mL
350 ng/mL

Mylar Spike Samples
Spike two mylar cards with ImL of the 50 ng/mL spike solution.
Spike two mylar cards with 1mL of the 350 ng/mL spike solution.
Allow all 4 cards to sit in hood overnight to dry.
Transfer mylar cards to ziplock bags.
Extract samples one at a time as follows:

Add 30 mL 0.01 N NaOH to the bag

Shake/agitate bag for 10 seconds

Transfer extract to amber vial and label

Monofiliment Spike Samples
Cut four, 1 meter lengths of monofilament line and transfer each line into a ziplock bag.
Spike two bags with 1mL of the 50 ng/mL spike solution.
Spike two bags with 1mL of the 350 ng/mL spike solution.
Extract samples one at a time as follows:
Add 30 mL 0.01 N NaOH to the bag
Shake/agitate bag for 10 seconds
Transfer extract to amber vial and label

Ziplock Bag Spike Samples
Spike two empty ziplock bags with 1mL of the 50 ng/mL spike solution.
Spike two empty ziplock bags with 1mL of the 350 ng/mL spike solution.
Extract samples one at a time as follows:

Add 30 mL 0.01 N NaOH to the bag

Shake/agitate bag for 10 seconds

Transfer extract to amber vial and label

30 mL of 0.01N NaOH will be added to the bag to dissolve the uranine into solution. The bag contents will be
shaken for 10 seconds before an aliquot of the liquid is removed for fluorometric analysis (Section B4).
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Analysis: Analyze all samples in duplicate.




RTI Results

Fluorometer Reading % Diff % Recovery
(ng/mL) 100% Recovery Percent Recovery
Sample ID Type Conc (ng/mL) 1st 2nd Average  (Expected Value) (Expected-Actual)/Expected * 100
B1 Blank bag 0 0
B2 Blank bag 0 0
B5 Blank w line 0 0 0
B6 Blank w line 0 0 0
1 MF Line 50 1.56 1.55 156 1.67 7 93%
2 MF Line 50 1.60 1.60 1.60 1.67 4 96%
3 MF Line 350 12.01 12.00 12.01 11.67 -3 103%
4 MF Line 350 11.30 11.25 11.28 11.67 3 97%
B3 Blank with mylar 0.02 0.02
B4 Blank with mylar 0.01 0.01
5 Mylar Cord 50 1.73 1.73 1.73 1.67 -4 104%
6 Mylar Cord 50 1.85 1.85 185 1.67 -11 111%
7 Mylar Cord 350 11.30 11.29 11.30 11.67 3 97%
8 Mylar Cord 350 10.39 10.38 10.39 11.67 11 89%
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Appendix B
HSWT Test Data
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USDA United Statas Departmant Of Agriculturs

=——= Agricultural Research Service
s

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 13:1.:......
Dv10=96.67 Dv50=210.72 Dv90= 335.55
%<100 pm = 10.78 %<200 pm = 45.57
Relative Span = 1.13
100_ T [ T T T T T TT1TTI00] T [ T T T T TTTTTI] T a1 |ni='||“||’||“||_ 2.25
90 F2.00
X — o 'y 3
é 80 = =175
2 70 — . 31.50
h £ 60 |- 2 :
2 — -41.25
g a0 O 3 1.00
L £ . 1 H0.75
= 30 — 2
E} - a i 2 :
z g 20 | L . 0.50
© ok e ]| e 40.25
: o A .J.g,.J.J,.J.,!,.J.I,l.l.g:l.,n"nlnn_ﬁ—nv'.n.-'.“-n!:'l?ni'“l Pl L I I A H0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
g particle size / pm
n Optical Concentration = 3.45
user parameters:
Ll Nozzle: 11003
Pressure: 43.00 psi
> Air Speed: 120.00 MPH
H Orientation: 0.00 deg
Rep: REP_00.
: Air Temp: 71.10 F
Relative Humidity: 66.30 %
U Solution Temp: 68.60 F
m ... <E17>
cumulative distribution
d Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 5.53 305.00 84.45
¢ 5.50 0.00 21.50 0.09 90.00 8.44 365.00 95.37
6.50 0.00 25.00 0.22 105.00 11.94 435.00 99.59
n 7.50 0.00 30.00 0.46 125.00 17.50 515.00 100.00
m 9.00 0.00 37.50 0.93 150.00 25.78 615.00 100.00
11.00 0.00 45.00 1.55 180.00 37.30 735.00 100.00
13.00 0.00 52.50 2.32 215.00 51.77 875.00 100.00
m 15.50 0.00 62.50 3.58 255.00 68.00
: Contact Information:

Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 13:13:29,400
Dv10=96.91 Dv50=210.86 Dv90=333.52
% <100 pm = 10.72 % <200 pm = 45.50
Relative Span =1.12
100_ 1 T T T T TTITI0T 1 T T T TT T[T 2.25
. 90 2.00
= g0
é - 1.75
= 70 N 1.50
S
z Or 125
g sl 100
o 40 :
.g 30 0.75
E 20[ 0.50
: —
© 0L 025
ol @ L 11 11 Ll 5 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.39
user parameters:
Nozzle: 11003
Pressure: 43.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 001
Air Temp: 71.10 F
Relative Humidity: 66.30 %
Solution Temp: 68.60 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/%
4.50 0.00 18.50 0.00 75.00 5.50 305.00 84.72
5= 0.00 21.50 0.09 90.00 8.40 365.00 95m8s
6.50 0.00 25.00 0.21 105.00 11.88 435.00 100.00
7.50 0.00 30.00 0.45 125.00 17.41 515.00 100.00
9.00 0.00 37.50 0.92 150.00 25.68 615.00 100.00
11.00 0.00 45.00 1.54 180.00 37.20 735.00 100.00
13.00 0.00 52.50 2.30 215.00 51.72 875.00 100.00
15.50 0.00 62.50 335 255.00 68.05

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 13:14:03,246

Dv10=96.21 Dv50= 209.86 Dv90= 332.57
%<100 pm = 10.90 % <200 pm = 45.92
Relative Span =1.13

100_ T T T T T 1 T T T TTTTTI0 2.25
90 -~ 2.00
°\° —
3 80~ 175
= O 1.50
£ 60 [
2 - 125
2 °C 1.00
o 40 :
& 3 0.75
g 20 [ 0.50
© 0L 025
ol @ L 11 11 [ 5 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.50
user parameters:
Nozzle: 11003
Pressure: 43.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 71.10 F
Relative Humidity: 66.30 %
Solution Temp: 68.60 F
cumulative distribution
xo/pm Qi/% xo/ptm Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 5.58 305.00 84.97
5= 0.00 21.50 0.09 90.00 (5. 33 365.00 95mO2
6.50 0.00 25.00 0.22 105.00 12.08 435.00 100.00
7.50 0.00 30.00 0.46 125.00 17.70 515.00 100.00
9.00 0.00 37.50 0.94 150.00 26.06 615.00 100.00
11.00 0.00 45.00 1.56 180.00 37.63 735.00 100.00
13.00 0.00 52.50 2.33 215.00 52.13 875.00 100.00
15.50 0.00 62.50 3.60 255.00 68.42

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 13:14:44,515
Dv10=96.91 Dv50=211.45 Dv90=340.55
% <100 pm = 10.72 % <200 pm = 45.29
Relative Span = 1.15
100_ 1 T T T T TTITI0T 1 T T T TT T[T 2.25
R 90 - 2.00
= g0
é - 1.75
= 70 N 1.50
S
z Or 125
g sl 100
T 40 - '
& 3 0.75
E 2L 0.50
: —
© 0L 025
ol @ L 11 11 Ll 5 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.44
user parameters:
Nozzle: 11003
Pressure: 43.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 71.10 F
Relative Humidity: 66.30 %
Solution Temp: 68.60 F
Solution: Rate: 0.00 g/acre
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/%
4.50 0.00 18.50 0.00 75.00 5.52 305.00 83.65
5= 0.00 21.50 0.09 90.00 8.40 365.00 94.37
6.50 0.00 25.00 0.22 105.00 11.87 435.00 98.78
7.50 0.00 30.00 0.46 125.00 17.38 515.00 100.00
9.00 0.00 37.50 0.94 150.00 25.61 615.00 100.00
11.00 0.00 45.00 1.56 180.00 37.07 735.00 100.00
13.00 0.00 52.50 2.32 215.00 51.46 875.00 100.00
15.50 0.00 62.50 3.58 255.00 67.54

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*






USDA United Statas Departmant Of Agriculturs

=——= Agricultural Research Service
s

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 15:1....,...
Dv10=129.76 Dv50=275.69 Dv90= 425.30
%<100 pm = 5.57 %<200 pm = 26.05
Relative Span = 1.07
100_ T [ T T T T TT 77117070 T [ T T T T TT 777107 T T |n|||r-'||’||“||_ 2.50
90 2 5225
X — :
~ 80 o =42.00
on — 3
< 70 . L 31.75
g - 2
h % 60 — o — 1.50
z E 50 o =1.25
w é 40 |- ; 4 " 3100
s 30 o =0.75
z E 20 P s = 0.50
“ [ RS - Hoas
: o o LT T adadadabiddooooboodontndaizby®a e #i1T)] I | A R 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
g particle size / pm
n Optical Concentration = 3.96
user parameters:
m Nozzle: Hypro ULD120-04 X
Pressure: 40.00 psi
> Air Speed: 120.00 MPH
H Orientation: 0.00 deg
Rep: REP_00.
: Air Temp: 76.20 F
Relative Humidity: 55.50 %
U Solution Temp: 75.00 F
m cumulative distribution
d Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 2.86 305.00 59.85
¢ 5.50 0.00 21.50 0.00 90.00 4.35 365.00 78.20
6.50 0.00 25.00 0.09 105.00 6.18 435.00 91.91
n 7.50 0.00 30.00 0.24 125.00 9.13 515.00 98.87
m 9.00 0.00 37.50 0.52 150.00 13.68 615.00 100.00
11.00 0.00 45.00 0.85 180.00 20.48 735.00 100.00
13.00 0.00 52.50 1.24 215.00 30.22 875.00 100.00
m 15.50 0.00 62.50 1.87 255.00 43.05
: Contact Information:

Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:15:00,659
Dv10=130.03 Dv50=275.78 Dv90=427.40
%<100 pm = 5.54 % <200 pm = 26.01
Relative Span = 1.08
100_ T T T T T 1 T T T TTTTTI0
90 |
°\° —
—~ 80—
o —
< 70
£ 60 [
T 50
3 sl
14 —
'E 30 -
= -
g 20 —
© 10 —
ol @ L 11 11 i 2 Oy [
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.99
user parameters:
Nozzle: Hypro ULD120-04 X
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 2.83 305.00 59.80
5.50 0.00 21.50 0.00 90.00 4.32 365.00 78.01
6.50 0.00 25.00 0.09 105.00 6.14 435.00 91.46
7.50 0.00 30.00 0.24 125.00 9.09 515.00 98.22
9.00 0.00 37.50 0.51 150.00 13.63 615.00 100.00
11.00 0.00 45.00 0.84 180.00 20.43 735.00 100.00
13.00 0.00 52.50 1.22 215.00 30.20 875.00 100.00
15.50 0.00 62.50 1L 515 255.00 43.03

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 15:15:29,850
Dv10=130.11 Dv50=275.77 Dv90=426.61
%<100 pm = 5.53 % <200 pm = 25.98
Relative Span = 1.08
100_ T T T T T 1 T T T TTTTTI0
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1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.96
user parameters:
Nozzle: Hypro ULD120-04 X
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 2.83 305.00 59.84
5.50 0.00 21.50 0.00 90.00 4.31 365.00 78.10
6.50 0.00 25.00 0.09 105.00 6.13 435.00 91.62
7.50 0.00 30.00 0.24 125.00 9.07 515.00 98.38
9.00 0.00 37.50 0.51 150.00 13.61 615.00 100.00
11.00 0.00 45.00 0.83 180.00 20.41 735.00 100.00
13.00 0.00 52.50 1.22 215.00 30.16 875.00 100.00
15.50 0.00 62.50 1L 515 255.00 43.01

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:16:37,703
Dv10=129.15 Dv50=275.51 Dv90=421.90
%<100 pm = 5.65 % <200 pm = 26.15
Relative Span = 1.06
100_ T T T T T 1 T T T TTTTTI0
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1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.92
user parameters:
Nozzle: Hypro ULD120-04 X
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 004
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/um Qi/%
4.50 0.00 18.50 0.00 75.00 2.91 305.00 59.92
5.50 0.00 21.50 0.00 90.00 4.42 365.00 78.49
6.50 0.00 25.00 0.09 105.00 6.27 435.00 92.65
7.50 0.00 30.00 0.25 125.00 9.24 515.00 100.00
9.00 0.00 37.50 0.53 150.00 13.80 615.00 100.00
11.00 0.00 45.00 0.87 180.00 20.60 735.00 100.00
13.00 0.00 52.50 1.26 215.00 30.31 875.00 100.00
15.50 0.00 62.50 1.91 255.00 43.10

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*






USDA United Statas Departmant Of Agriculturs

=——= Agricultural Research Service
s

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 15:1.:......
Dv10=139.97 Dv50=297.60 Dv90= 483.88
%<100 pm = 4.69 %<200 pm = 22.22
Relative Span=1.16
100_ T [ T T T T TT 77117070 T [ T T T T TT 777107 T T 1 |||D|F.|“||_ 225
90 T F2.00
X — i 3
é 80 — 1.75
= ¢ I 31.50
h z2 c S 125
z ir 7 = 1.00
S 1.
Ll g UF o 20.75
s 30— a ]
= — 2 :
z g 20 | o 5 0.50
© 1w[E et e a =025
: o o T adadedabiideenobnodonio dan bumePE el T [ L L 1 hvihitd®g oo
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
g particle size / pm
n Optical Concentration = 3.27
user parameters:
m Nozzle: Hypro ULD120-04 Y
Pressure: 40.00 psi
> Air Speed: 120.00 MPH
H Orientation: 0.00 deg
Rep: REP_00.
: Air Temp: 76.20 F
Relative Humidity: 55.50 %
U Solution Temp: 75.00 F
m cumulative distribution
d Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 2.42 305.00 52.24
q 5.50 0.00 21.50 0.00 90.00 3.67 365.00 69.62
6.50 0.00 25.00 0.08 105.00 5.20 435.00 84.32
n 7.50 0.00 30.00 0.21 125.00 7.69 515.00 93.61
m 9.00 0.00 37.50 0.44 150.00 11.55 615.00 98.25
11.00 0.00 45.00 0.73 180.00 17.39 735.00 100.00
13.00 0.00 52.50 1.06 215.00 25.83 875.00 100.00
m 15.50 0.00 62.50 1.59 255.00 37.12
: Contact Information:

Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:18:06,912
Dv10= 140.95 Dv50=298.54 Dv90=483.75
% <100 pm = 4.59 % <200 pm = 21.98
Relative Span = 1.15
100_ 1 T T T T TTITI0T 1 T T T TT T[T 2.25
R 90 - 2.00
= g0
é - 1.75
= 70 N 1.50
2
s OF 125
g sl 100
T 40 - '
& 3 0.75
E 2wl 0.50
: —
© 10E 025
ol @ L 11 11 Lo Lt i 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.47
user parameters:
Nozzle: Hypro ULD120-04 Y
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 001
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/%
4.50 0.00 18.50 0.00 75.00 2.36 305.00 51.9¢6
5.50 0.00 21.50 0.00 90.00 BES0 365.00 69.45
6.50 0.00 25.00 0.08 105.00 5.10 435.00 84.29
7.50 0.00 30.00 0.20 125.00 7.56 515.00 93.66
9.00 0.00 37.50 0.43 150.00 11.39 615.00 98.29
11.00 0.00 45.00 0.71 180.00 17.18 735.00 100.00
13.00 0.00 52.50 1.03 215.00 25.58 875.00 100.00
15.50 0.00 62.50 1L .55 255.00 36.83

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:18:40,421
Dv10= 139.69 Dv50=297.40 Dv90=483.76
%<100 pm = 4.71 %<200 pm = 22.28
Relative Span =1.16
100_ 1 T T T T TTITI0T 1 T T T TT T[T 2.25
R 90 - 2.00
= g0
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2
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E 2wl 0.50
: —
© 10E 025
ol @ L 11 11 Lo Lt i 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.26
user parameters:
Nozzle: Hypro ULD120-04 Y
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/%
4.50 0.00 18.50 0.00 75.00 2.44 305.00 52.30
5.50 0.00 21.50 0.00 90.00 3.69 365.00 69.64
6.50 0.00 25.00 0.08 105.00 5.23 435.00 84.33
7.50 0.00 30.00 0.21 125.00 U= T2 515.00 93.63
9.00 0.00 37.50 0.45 150.00 11.60 615.00 98.30
11.00 0.00 45.00 0.73 180.00 17.45 735.00 100.00
13.00 0.00 52.50 1.07 215.00 25.90 875.00 100.00
15.50 0.00 62.50 1.60 255.00 37.19

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:19:13,990
Dv10=139.25 Dv50=296.87 Dv90=484.13
% <100 pm = 4.75 % <200 pm = 22.39
Relative Span =1.16
100_ 1 T T T T TTITI0T 1 T T T TT T[T 2.25
R 90 - 2.00
= g0
é - 1.75
= 70 N 1.50
2
z Or 125
g sl 100
T 40 - '
& 3 0.75
E 2wl 0.50
: —
© 10E 025
ol @ L 11 11 L Lt L& 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / pm
Optical Concentration = 3.08
user parameters:
Nozzle: Hypro ULD120-04 Y
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/%
4.50 0.00 18.50 0.00 75.00 2.46 305.00 52.46
5.50 0.00 21.50 0.00 90.00 B 365.00 69.76
6.50 0.00 25.00 0.08 105.00 5.27 435.00 84.35
7.50 0.00 30.00 0.21 125.00 7.78 515.00 BEESs
9.00 0.00 37.50 0.45 150.00 11.68 615.00 98.17
11.00 0.00 45.00 0.74 180.00 L7 - 33 735.00 100.00
13.00 0.00 52.50 1.08 215.00 26.02 875.00 100.00
15.50 0.00 62.50 1.62 255.00 37.34

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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USDA United Statas Departmant Of Agriculturs

=——= Agricultural Research Service
s

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875pm 2009-03-30, 15:3.:..,...

Dv10=132.47 Dv50= 282.40 Dv90= 426.27
%<100 pm = 5.32 %<200 pm = 24.82
Relative Span = 1.04
100_ T [ T T T T TT 77117070 T [ T T T T TT 777107 T T Ter TP 2.50
90 - 7 225
SN [T 1A 3
= 80 — " P 2.00
g 70 1= . 175
2wl L H1.50
5 50— d =125
§ 40 |- " -3 1.00
E 30 z 1, F0.75
=1 — =
§ 20 . © @ +0.50
“ [ ML Fo02s5
o 4 vt tadadatalid odonsndon byga®e 9017 L L 10 T ialghids 0.00
1 2 4 6 8 10 20 40 60 80100 200 400 600 800
particle size / um
Optical Concentration = 3.92
user parameters:
Nozzle: Hypro ULC120-04 Y2
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP_00.
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 2.74 305.00 57.39
5.50 0.00 21.50 0.00 90.00 4.16 365.00 76.31
6.50 0.00 25.00 0.09 105.00 5.90 435.00 91.94
7.50 0.00 30.00 0.23 125.00 8.71 515.00 99.88
9.00 0.00 37.50 0.50 150.00 13.05 615.00 100.00
11.00 0.00 45.00 0.81 180.00 19.53 735.00 100.00
13.00 0.00 52.50 1.19 215.00 28.79 875.00 100.00
15.50 0.00 62.50 1.80 255.00 41.05

Contact Information:
Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:32:58,603
Dv10=130.21 Dv50=278.41 Dv90=423.44
%<100 pm = 5.55 % <200 pm = 25.69
Relative Span = 1.05
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particle size / pm
Optical Concentration = 3.99
user parameters:
Nozzle: Hypro ULC120-04 Y2
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 001
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/um Qi/%
4.50 0.00 18.50 0.00 75.00 2.87 305.00 58.76
5.50 0.00 21.50 0.00 90.00 4.35 365.00 77.45
6.50 0.00 25.00 0.09 105.00 6.16 435.00 92.48
7.50 0.00 30.00 0.24 125.00 9.06 515.00 100.00
9.00 0.00 37.50 0.52 150.00 13.55 615.00 100.00
11.00 0.00 45.00 0.85 180.00 20.25 735.00 100.00
13.00 0.00 52.50 1.25 215.00 29.78 875.00 100.00
15.50 0.00 62.50 1.89 255.00 42.28

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:33:31,256
Dv10=132.37 Dv50=283.93 Dv90=429.40
%<100 pm = 5.36 % <200 pm = 24.66
Relative Span = 1.05
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particle size / pm
Optical Concentration = 3.83
user parameters:
Nozzle: Hypro ULC120-04 Y2
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/um Qi/%
4.50 0.00 18.50 0.00 75.00 2.717 305.00 56.80
5.50 0.00 21.50 0.00 90.00 4.20 365.00 1S 57
6.50 0.00 25.00 0.09 105.00 5.93 435.00 91.26
7.50 0.00 30.00 0.24 125.00 8.73 515.00 99.65
9.00 0.00 37.50 0.50 150.00 13.03 615.00 100.00
11.00 0.00 45.00 0.83 180.00 19.44 735.00 100.00
13.00 0.00 52.50 1.21 215.00 28.58 875.00 100.00
15.50 0.00 62.50 1.82 255.00 40.67

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:34:05,409
Dv10=134.82 Dv50= 284.84 Dv90= 425.98
%<100 pm = 5.06 % <200 pm = 24.11
Relative Span = 1.02
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particle size / pm
Optical Concentration = 3.94
user parameters:
Nozzle: Hypro ULC120-04 Y2
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/ptm Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 2.59 305.00 56.62
5.50 0.00 21.50 0.00 90.00 3.94 365.00 IEREs
6.50 0.00 25.00 0.08 105.00 5.62 435.00 92.08
7.50 0.00 30.00 0.22 125.00 8.34 515.00 100.00
9.00 0.00 37.50 0.46 150.00 12.56 615.00 100.00
11.00 0.00 45.00 0.76 180.00 18.90 735.00 100.00
13.00 0.00 52.50 1.12 215.00 28.01 875.00 100.00
15.50 0.00 62.50 1.69 255.00 40.19

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*






USDA United Statas Departmant Of Agriculturs
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s

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 15:2.:......
Dv10=133.53 Dv50= 284.70 Dv90= 443.89
%<100 pm = 5.23 %<200 pm = 24.47
Relative Span = 1.09
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1 2 4 6 8 10 20 40 60 80100 200 400 600 800
g particle size / pm
n Optical Concentration = 3.39
user parameters:
m Nozzle: Hypro ULD120-04 Z
Pressure: 40.00 psi
> Air Speed: 120.00 MPH
H Orientation: 0.00 deg
Rep: REP_00.
: Air Temp: 76.20 F
Relative Humidity: 55.50 %
U Solution Temp: 75.00 F
m cumulative distribution
d Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 2.70 305.00 56.62
q 5.50 0.00 21.50 0.00 90.00 4.10 365.00 74.85
6.50 0.00 25.00 0.09 105.00 5.80 435.00 89.62
n 7.50 0.00 30.00 0.23 125.00 8.57 515.00 97.93
m 9.00 0.00 37.50 0.49 150.00 12.83 615.00 99.42
11.00 0.00 45.00 0.81 180.00 19.23 735.00 100.00
13.00 0.00 52.50 1.18 215.00 28.40 875.00 100.00
m' 15.50 0.00 62.50 1.77 255.00 40.53
: Contact Information:

Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:20:55,937
Dv10=133.08 Dv50= 283.53 Dv90= 430.64
%<100 pm = 5.26 % <200 pm = 24.56
Relative Span = 1.05
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Optical Concentration = 3.03
user parameters:
Nozzle: Hypro ULD120-04 Z
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/um Qi/%
4.50 0.00 18.50 0.00 75.00 2.71 305.00 56.98
5.50 0.00 21.50 0.00 90.00 4.12 365.00 EnsS
6.50 0.00 25.00 0.09 105.00 5.84 435.00 90.96
7.50 0.00 30.00 0.23 125.00 8.62 515.00 100.00
9.00 0.00 37.50 0.49 150.00 12.90 615.00 100.00
11.00 0.00 45.00 0.81 180.00 il 3l 735.00 100.00
13.00 0.00 52.50 1.18 215.00 28.50 875.00 100.00
15.50 0.00 62.50 1.78 255.00 40.72

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:21:28,131
Dv10=137.37 Dv50=293.70 Dv90=479.78
% <100 pm = 4.89 % <200 pm = 23.01
Relative Span =1.17
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particle size / pm
Optical Concentration = 2.92
user parameters:
Nozzle: Hypro ULD120-04 Z
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/% Xo/pm Q3/%
4.50 0.00 18.50 0.00 75.00 2.52 305.00 53.45
5.50 0.00 21.50 0.00 90.00 3o (82 365.00 70.71
6.50 0.00 25.00 0.08 105.00 5.42 435.00 85.05
7.50 0.00 30.00 0.22 125.00 §.01 515.00 93.90
9.00 0.00 37.50 0.46 150.00 12.03 615.00 98.25
11.00 0.00 45.00 0.75 180.00 18.06 735.00 100.00
13.00 0.00 52.50 1.10 215.00 26.72 875.00 100.00
15.50 0.00 62.50 1.66 255.00 38.20

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:22:21,028
Dv10=130.15 Dv50=276.86 Dv90=421.25
%<100 pm = 5.55 % <200 pm = 25.84
Relative Span = 1.05
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particle size / pm
Optical Concentration = 4.22
user parameters:
Nozzle: Hypro ULD120-04 Z
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 004
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/um Qi/%
4.50 0.00 18.50 0.00 75.00 2.86 305.00 59.43
5.50 0.00 21.50 0.00 90.00 4.34 365.00 78.26
6.50 0.00 25.00 0.09 105.00 6.15 435.00 92.87
7.50 0.00 30.00 0.25 125.00 9.07 515.00 99.90
9.00 0.00 37.50 0.52 150.00 13.58 615.00 100.00
11.00 0.00 45.00 0.86 180.00 20.33 735.00 100.00
13.00 0.00 52.50 1.25 215.00 29.97 875.00 100.00
15.50 0.00 62.50 1.88 255.00 42.67

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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USDA United Statas Departmant Of Agriculturs

=——= Agricultural Research Service
s

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875pm 2009-03-30, 15:2.:..,...

Dv10=127.13 Dv50= 275.24 Dv90= 425.16
%<100 pm = 5.97 %<200 pm = 26.49
Relative Span = 1.08
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particle size / um
Optical Concentration = 3.33
user parameters:
Nozzle: Teejet AI 11003 X
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP_00.
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 3.15 305.00 59.93
5.50 0.00 21.50 0.00 90.00 4.72 365.00 78.32
6.50 0.00 25.00 0.10 105.00 6.60 435.00 92.18
7.50 0.00 30.00 0.26 125.00 9.61 515.00 98.91
9.00 0.00 37.50 0.57 150.00 14.20 615.00 99.81
11.00 0.00 45.00 0.94 180.00 20.98 735.00 100.00
13.00 0.00 52.50 1.38 215.00 30.62 875.00 100.00
15.50 0.00 62.50 2.08 255.00 43.27

Contact Information:
Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:25:03,418
Dv10=128.38 Dv50=278.97 Dv90= 440.39
%<100 pm = 5.87 % <200 pm = 25.82
Relative Span =1.12
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particle size / pm
Optical Concentration = 3.02
user parameters:
Nozzle: Teejet A1 11003 X
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 001
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/ptm Qi/% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.11 305.00 58.44
5.50 0.00 21.50 0.00 90.00 4.64 365.00 76.09
6.50 0.00 25.00 0.10 105.00 6.48 435.00 89.51
7.50 0.00 30.00 0.26 125.00 9.40 515.00 96.72
9.00 0.00 37.50 0.57 150.00 13.85 615.00 99.44
11.00 0.00 45.00 0.94 180.00 20.45 735.00 100.00
13.00 0.00 52.50 1.38 215.00 29.86 875.00 100.00
15.50 0.00 62.50 2.06 255.00 42 .22

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:25:32,831
Dv10=125.49 Dv50=272.81 Dv90=417.84
%<100 pm = 6.14 % <200 pm = 27.11
Relative Span = 1.07
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particle size / pm
Optical Concentration =4.18
user parameters:
Nozzle: Teejet A1 11003 X
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/ptm Qi/% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.21 305.00 60.79
5.50 0.00 21.50 0.00 90.00 4.83 365.00 79.40
6.50 0.00 25.00 0.09 105.00 6.79 435.00 93.44
7.50 0.00 30.00 0.26 125.00 2l el 515.00 100.00
9.00 0.00 37.50 0.57 150.00 14.62 615.00 100.00
11.00 0.00 45.00 0.95 180.00 21.55 735.00 100.00
13.00 0.00 52.50 1.39 215.00 31.29 875.00 100.00
15.50 0.00 62.50 2o 1L 255.00 44.03

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:26:02,443
Dv10=127.52 Dv50=273.94 Dv90=417.25
%<100 pm = 5.92 % <200 pm = 26.52
Relative Span = 1.06
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particle size / pm
Optical Concentration = 2.80
user parameters:
Nozzle: Teejet A1 11003 X
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.12 305.00 60.56
5.50 0.00 21.50 0.00 90.00 4.67 365.00 79.46
6.50 0.00 25.00 0.10 105.00 6.54 435.00 93.58
7.50 0.00 30.00 0.26 125.00 9.54 515.00 100.00
9.00 0.00 37.50 0.57 150.00 14.12 615.00 100.00
11.00 0.00 45.00 0.94 180.00 20.95 735.00 100.00
13.00 0.00 52.50 1.38 215.00 30.70 875.00 100.00
15.50 0.00 62.50 2.07 255.00 43.56

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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USDA United Statas Departmant Of Agriculturs

=——= Agricultural Research Service
s

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875pm 2009-03-30, 15:2.:..,...

Dv10=123.60 Dv50=266.50 Dv90= 406.05
%<100 pm = 6.35 %<200 pm = 28.24
Relative Span = 1.06
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particle size / um
Optical Concentration = 3.18
user parameters:
Nozzle: Teejet AI 11003 Y
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP_00.
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 3.36 305.00 63.43
5.50 0.00 21.50 0.05 90.00 5.02 365.00 82.33
6.50 0.00 25.00 0.15 105.00 7.02 435.00 95.39
7.50 0.00 30.00 0.32 125.00 10.23 515.00 100.00
9.00 0.00 37.50 0.65 150.00 15.12 615.00 100.00
11.00 0.00 45.00 1.04 180.00 22.38 735.00 100.00
13.00 0.00 52.50 1.51 215.00 32.63 875.00 100.00
15.50 0.00 62.50 2.24 255.00 46.00

Contact Information:
Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:27:51,656
Dv10=122.92 Dv50=263.74 Dv90= 396.66
%<100 pm = 6.39 % <200 pm = 28.75
Relative Span = 1.04
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particle size / pm
Optical Concentration = 3.23
user parameters:
Nozzle: Teejet AT 11003 Y
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 001
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.34 305.00 64.72
5.50 0.00 21.50 0.00 90.00 302 365.00 84.19
6.50 0.00 25.00 0.10 105.00 7.07 435.00 97.04
7.50 0.00 30.00 0.26 125.00 10.34 515.00 100.00
9.00 0.00 37.50 0.59 150.00 15.35 615.00 100.00
11.00 0.00 45.00 0.98 180.00 22.76 735.00 100.00
13.00 0.00 52.50 1.45 215.00 33.23 875.00 100.00
15.50 0.00 62.50 2.20 255.00 46.88

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 15:28:23,068
Dv10=123.67 Dv50= 268.28 Dv90=411.33
%<100 pm = 6.37 % <200 pm = 27.96
Relative Span = 1.07
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particle size / pm
Optical Concentration = 3.09
user parameters:
Nozzle: Teejet AT 11003 Y
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/ptm Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.41 305.00 62.60
5.50 0.00 21.50 0.08 90.00 3:-05 365.00 81.17
6.50 0.00 25.00 0.18 105.00 7.04 435.00 94 .51
7.50 0.00 30.00 0.36 125.00 10.21 515.00 100.00
9.00 0.00 37.50 0.69 150.00 15.05 615.00 100.00
11.00 0.00 45.00 1.09 180.00 22.20 735.00 100.00
13.00 0.00 52.50 1.55 215.00 32.29 875.00 100.00
15.50 0.00 62.50 2.29 255.00 45.44

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture

SﬁD Agricultural Research Service

USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:28:51,403
Dv10=124.22 Dv50=267.49 Dv90=410.16
%<100 pm = 6.30 % <200 pm = 28.00
Relative Span = 1.07
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Optical Concentration = 3.20
user parameters:
Nozzle: Teejet AT 11003 Y
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/ptm Qi/% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.34 305.00 62.99
5.50 0.00 21.50 0.07 90.00 4.98 365.00 81.62
6.50 0.00 25.00 0.17 105.00 6.96 435.00 94 .61
7.50 0.00 30.00 0.35 125.00 10.12 515.00 100.00
9.00 0.00 37.50 0.67 150.00 14.97 615.00 100.00
11.00 0.00 45.00 1.06 180.00 22.17 735.00 100.00
13.00 0.00 52.50 1.51 215.00 32.38 875.00 100.00
15.50 0.00 62.50 2.24 255.00 45.67

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 15:3.:......
Dv10=121.07 Dv50= 264.05 Dv90= 408.12
%<100 pm = 6.64 %<200 pm = 29.05
Relative Span = 1.09
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g particle size / pm
n Optical Concentration = 2.98
user parameters:
m Nozzle: Teejet Al 11003 Z
Pressure: 40.00 psi
> Air Speed: 120.00 MPH
H Orientation: 0.00 deg
Rep: REP_00.
: Air Temp: 76.20 F
Relative Humidity: 55.50 %
U Solution Temp: 75.00 F
m cumulative distribution
d Xo/pm Q3/% Xo/pm Q3/% Xo/pm Qs3/% Xo/pm Qs3/%
4.50 0.00 18.50 0.00 75.00 3.53 305.00 64.11
¢ 5.50 0.00 21.50 0.07 90.00 5.25 365.00 82.28
6.50 0.00 25.00 0.18 105.00 7.33 435.00 94.81
n 7.50 0.00 30.00 0.36 125.00 10.65 515.00 100.00
m 9.00 0.00 37.50 0.70 150.00 15.70 615.00 100.00
11.00 0.00 45.00 1.12 180.00 23.12 735.00 100.00
13.00 0.00 52.50 1.60 215.00 33.50 875.00 100.00
m 15.50 0.00 62.50 2.36 255.00 46.88
: Contact Information:

Clint Hoffmann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*



U United States Department Of Agriculture
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USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, R5: 0.5/4.5...875um 2009-03-30, 15:30:04,209
Dv10= 120.69 Dv50=263.90 Dv90= 408.04
%<100 pm = 6.69 % <200 pm = 29.13
Relative Span = 1.09
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particle size / pm
Optical Concentration = 3.05
user parameters:
Nozzle: Teejet A1 11003 Z
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 001
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/ptm Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.57 305.00 64.14
5.50 0.00 21.50 0.08 90.00 5.30 365.00 82.29
6.50 0.00 25.00 0.18 105.00 7.39 435.00 94.83
7.50 0.00 30.00 0.37 125.00 10.72 515.00 100.00
9.00 0.00 37.50 0.72 150.00 15.77 615.00 100.00
11.00 0.00 45.00 1.14 180.00 23.19 735.00 100.00
13.00 0.00 52.50 1.62 215.00 33.57 875.00 100.00
15.50 0.00 62.50 2.40 255.00 46.94

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:30:33,375
Dv10=121.84 Dv50= 264.10 Dv90= 407.46
%<100 pm = 6.54 % <200 pm = 28.92
Relative Span = 1.08
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particle size / pm
Optical Concentration = 3.10
user parameters:
Nozzle: Teejet A1 11003 Z
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 002
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/um Q% Xo/pm Q1% xo/um Qi/%
4.50 0.00 18.50 0.00 75.00 3.46 305.00 64.18
5.50 0.00 21.50 0.07 90.00 5.16 365.00 82.45
6.50 0.00 25.00 0.17 105.00 7.22 435.00 94.89
7.50 0.00 30.00 0.35 125.00 iL0) - 57 515.00 100.00
9.00 0.00 37.50 0.68 150.00 15.55 615.00 100.00
11.00 0.00 45.00 1.09 180.00 22 AT 735.00 100.00
13.00 0.00 52.50 1.56 215.00 33.39 875.00 100.00
15.50 0.00 62.50 2! 255.00 46.84

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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USDA - ARS - Aerial Application Group
College Station, TX
EPA DRT Tests - Mar 2009

HELOS (H1780) & SPRAYER, RS5: 0.5/4.5...875pm 2009-03-30, 15:31:02,525
Dv10=120.67 Dv50=264.14 Dv90= 408.86
%<100 pm = 6.69 % <200 pm = 29.10
Relative Span = 1.09
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particle size / pm
Optical Concentration = 2.78
user parameters:
Nozzle: Teejet A1 11003 Z
Pressure: 40.00 psi
Air Speed: 120.00 MPH
Orientation: 0.00 deg
Rep: REP 003
Air Temp: 76.20 F
Relative Humidity: 55.50 %
Solution Temp: 75.00 F
cumulative distribution
xo/pm Qi/% xo/ptm Q% Xo/pm Q1% xo/pm Qi/%
4.50 0.00 18.50 0.00 75.00 3.56 305.00 64.00
5.50 0.00 21.50 0.08 90.00 5.30 365.00 82.11
6.50 0.00 25.00 0.18 105.00 7.39 435.00 94.70
7.50 0.00 30.00 0.37 125.00 10.72 515.00 100.00
9.00 0.00 37.50 0.71 150.00 15.77 615.00 100.00
11.00 0.00 45.00 TS 180.00 23.18 735.00 100.00
13.00 0.00 52.50 1.61 215.00 33.55 875.00 100.00
15.50 0.00 62.50 i 255.00 46.87

Contact Information:
Clint Hoffimann: 979.777.0815, clint.hoffmann@ars.usda.gov
Brad Fritz: 979.260.9227, brad.frtiz@ars.usda.gov

Density distribution q3*
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