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PREFACE DE90 001099

This report is one of several work products generated by the
Industry Cooperative HF Mitigation/Assessment Program. This ad
hoc industry program began in 1late 1987 to study and test
techniques for mitigating accidental releases of hydrogen
fluoride (HF) and alkylation unit acid (AUA) and to better
estimate ambient impacts from such releases.

The hazards of HF have 1long been recognized. Standard
operating practices focused on minimizing the possibility of a
release and mitigating the effects if a release should occur.
These practices are continually monitored and improved to
maximize safety protection based on the available technical data.
This recent program targeted further improvements based on new
technical data.

Twenty companies from the chemical and petroleum industries
sponsored and funded this program. These include:

Allied-Signal E1lf Aquitaine Shell Internationale
Amoco Exxon Sun/Suncor

Ashland Kerr-McGee Tenneco

BP Marathon Texaco

Chevron Mobil Unocal

Conoco/Dupont Phillips 3M

Dow Saras

K. W. Schatz, Mobil Research and Development Corporation
(MRDC) and R. p. Koopman, Lawrence Livermore National
Laboratories (LLNL) prepared this document as part of the work
for the Water Spray Subcommittee.

The cooperation of the members of the following groups is
gratefully acknowledged:

1. Allied-Signal for providing anhydrous hydrogen
fluoride, analytical equipment and personnel.

2. Chevron for providing personnel.

3. Colorado State University, for consulting on scale-up,
flow chamber design and flow chamber testing.

4, Conoco/DuPont, for providing personnel, safety training
and data modeling.

5. Dow Chemical for providing personnel.

6. Exxon R&E for providing personnel.
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7. Industry cooperative HF Mitigation/Assessment program
sponsors for funding the program.

8. Insitec for conducting the aerosol measurements.

9. Lawrence Livermore National Laboratories for providing
personnel and services.

10. Mobil Central Research Laboratories for providing
laboratory space and consulting on experiments.

11. Mobil Refineries, Paulsboro, NJ, and Joliet, IL, for
providing alkylation unit acid.

12. Mobil R&D Corp., for providing personnel and services.
13. Phillips for providing personnel.

14. United Engineers & Constructors, Stearns Roger
Division, Denver, for engineering, procurement and
construction of the flow chamber.

15. U. S. Department of Energy and contractors EG&G and
ReeCo for providing the test site and services.

The results of this study are being published with the
intent of making them available to any interested party. The
deliverables of the program consist of a report with several
appendices, a supplementary report (with a planned release date
of third quarter 1989), a volume of still pictures, video tapes
and magnetic data tapes. These can be obtained through the U.S.
Department of Commerce, National Technical Information Services
(NTIS), Springfield, Virginia 22161. Anyone may use these
results, subject to the rights of others, to contribute to the
further maximization of safety protection. However, neither the
sponsors for this work, nor their contractors, accept any legal
liability or responsibility whatsoever for the consequences of
its use or misuse.
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Water Spray Test Data

1. Introduction

As a basis for modeling the dynamic interaction of the HF
jet and the water spray curtain of the field test, experiments
with spray nozzles were carried out in the laboratory of Bete Fog
Nozzle, Inc. during February of 1989.

For different geometrical arrangements the water flux, the
particle size distribution and the particle velocities were
measured. For two different nozzle types the amount of entrained
air was measured using a digital pocket anemometer, Model No.
N-05951-75 by Davis Instruments, San Leandro, CA.

The amount of drop-out water at the wall was measured for 8
ft. and 16 ft. high walls and is described in detail in the main
report, Volume I, Chapter 3.73.2.

In the following chapters measurements of the water flux,
the particle size distributions and velocities, and the air
entrainment are listed.

2. Measurements of Water Flux

Flux measurements were carried out by collecting water over
a specified time in 1 in. diameter glass tubes with ball floats.
48 tubes were arranged, on 1 in. center to center pitch in a line
over a 4 ft. distance. The tube arrangement was mounted on a
carriage with computer controlled x-y positioning along tracks
on the floor. The + x coordinate points to the right and the + y
towards the observer. (Figure E2-1) Measurements along any cord
of a horizontal plane through the spray curtain could thus be
made in 48 in. increments. Different distances of the plane from
the spray nozzle(s) were set up by moving the spray header to
different vertical positions along the z-coordinate while keeping
the carriage at floor level. The +z coordinate points up from
the floor to the spray header.

At the end of a measurement period the array of tubes was
capped to prevent further water collection. The tubes and ball
floats were than displayed via TV camera on a screen. A software
program digitized the float positions and stored the data in
memory. Plots or tables could then be generated from the data.

In the following figures the measured flux data are plotted
in gpm/sq ft. vs. the radial distance + x (in.) from the center
point of the spray header. The center point of the header
coincided with the center line of the nozzle when one nozzle was
used. It fell between nozzles 1 and 2 for two nozzles and
between 4 and 5 for eight nozzles in the header. 1In all figures
the mill end (or start of) the nozzle spiral points 180° away
from the observer which is the -y direction.



3. Definitions Used in Test Data Processing

3.1 Dpefinitions of Common Averages

The following definitions are given for the most frequently
used mean and median diameters:

Arithmetic Mean Diameter - The average of the diameters of all
the droplets in the spray sample.

Surface Mean Diameter - The diameter of a droplet whose surface
area, if multiplied by the total number of droplets, will equal
the total surface area of the sample.

Volume Mean Diameter - The diameter of a droplet whose volume, if
multiplied by the total number of droplets, will equal the total
volume of the sample.

Sauter Mean Diameter - The diameter of a droplet whose ratio of
volume to surface area is equal to that of the complete spray
sample.

Mass (Volume) Median Diameter - The diameter which divides the
mass (or volume) of the spray into two equal halves. (Thus half
of the total mass, or volume, is made up of droplets with diame-
ters smaller; the other half with diameters larger than this
number.) '

Of these diameter definitions, mass (volume) median diameter
is the largest and arithmetic mean the smallest. Sauter mean

diameter will frequently be about 80% of the mass (volume) median
diameter.

3.2. Quantities Reported in Drop S8ize Distribution Table
a. Number of drops:

Straight count of the number of drops in the sample falling
into that bin.

b. Percentage occurrence:

The ratio of the number of drops in that bin to the total
number of drops in the sample, times 100.

c. Percent surface area:
The ratio of the sum of the squares of the diameters for
all drops in the bin to the same sum for all drops in the
sample:
T D2j / T D2y

Bin Spl



d. Percent volume:

The ratio of the sum of the cubes of the diameters for all
drops in the bin to same sum for all drops in the sample:

T D3j / T D3y
Bin Spl
e. Cumulative volume percentage:

A running total of the percent volume for all bins already
printed.

f. Class check:
Using the following notations:
Nx = number of -drops in kth bin

sum of cubes of diameters in kth bin

Dk3
Dxub = upper bound diameter for kth bin
Dx1b = lower bound diameter for kth bin

then the class check is:

Dxub - Dkib NxDx3
Dkub + Dklb * = Dx3
Spl

3.3. Quantities Reported in Table of Means

Using the notation Dx, Dx2, D3, to indicate powers of the
diameters in the kth bin and N as the number of drops in the
sample, these quantities are found from:

a. Arithmetic mean: i Dk / N

b. Surface mean: [i Dx2 / Nj1/2
c. Volume mean: [i Dx3 / N}1/3
d. Sauter mean: i D3 / i Dx2



e. Weight mean: T Dx4 / = Dy3
k k

f. Sample size check: D3pax / T D3
k k

where Dpax is the maximum diameter found

g. Deviation: 2 [Dyo.5 - (Dxub + Dxib)/2] Nx
k
Z Nx Dvo.5
k
h. Relative span: (Dvo.9 - Dvo.1) / Dvo.5

In g and h, the functions Dyg,x are defined in the following way:

The sum INxDk3 is formed, starting from the smallest bin
k
size, up to that bin for which the sum is less than or equal

to X = Dy3.
Spl

Within the last bin an extrapolation is performed to find
the diameter such that equality holds. Physically, it computes
that diameter below which X% of the droplet volume is
accumulated.

The method to evaluate the flux data is called the Total
Flux Deviation (TFD) method, and can be described as follows:

1. The extreme edges of the pattern are defined as occurring
where there is any non-zero reading in the tubes.

2. Using this information, an actual spray pattern center and
maximum coverage diameter are determined.

3. For this area, an average spray density is calculated.

4. The effective pattern diameter is then redefined as the
diameter where the spray density is equal to the Evaluation
Threshold, ET, typically set at 50% of the average density.
Steps 3 and 4 are repeated for this new diameter, and the
process is repeated until the diameter change converges to
zero (usually 1 or 2 iterations).

5. For each tube, a Deviation Volume (DV) is calculated.



The DV represented by each tube is defined as the absolute
value of the [difference between the average spray density
and the local spray density] , multiplied by the ring area
represented by each tube.

6. The effective Total Volume (TV) of the spray is the product
of the average spray density and the effective area of the
spray.

7. Dividing the DV by the TV and multiplying by 100 gives the

Flux Deviation (FD) percentage for each tube.

8. The sum of the FD's for all the tubes is called the Total
Flux Deviation (TFD) for the nozzle.

The TFD is the percentage of the flow which deviates from a
perfectly uniform distribution over the effective coverage area.

If pattern tests are made on more than one axis, the TFD for
the nozzle will be the average of the TFD's for all axes.

The TFD for a nozzle with a perfectly wuniform spray
distribution will be zero. Real world nozzles will have TFD's
which may range from 3% to 30%, although there is no theoretical
reason that the TFD couldn't be above or below this range.

In the following Table E2-1 pertinent information is listed
for the flux profiles, shown in Figures E2-01 to E2-11. Figure
E2-12 was created by computing the superimposed profiles of 8

single nozzles, offset in increments of 1 ft. It compares
directly with Figure E2-06, the actual flux profile from 8
nozzles. The comparison demonstrates that there is interaction

between the nozzles and that a multi-nozzle curtain cannot be
simulated from single nozzle data.

Figure E2-1
Water Flux Measurements



Table E2-1
Water Flux Profiles

Fig. No.|No. of |Type of Nozzle|Position y, in.|Distance z, in.|Scale,
Nozzles gpm/sq. ft.
E2-01 1 TF-16FCN o 48.0 0-2
E2-02 1 TF-16FCN (] 96.0 0-1
E2-03 1 TF-16FCN 0 192.0 0-1
E2-04 2 TF-16FCN 0 48.0 0-3
E2-05 2 TF-16FCN 0 96.0 0-1
E2-06 8 TF-16FCN 0 48.0 0-6
E2-07 8 TF-16FCN +18.0 48.0 0-6
E2-08 8 TF-16FCN +36.0 48.0 0-6
E2-09 8 TF-16FCN 0 96.0 0-6
E2-10 8 TF-16FCN 0 192.0 0-5
E2-11 8 TF-20FCN 0 96.0 0-10
E2-12 8*11) TF-16FCN 0 48.0 0-6

Note: 1) Figure El12 was created by superimposing the profile
of Figure E2-01, offset sideways in 8 x 12 in.
increments.
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Figure E2-01
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Figqure E2-02
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Fiqure E2-03
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Fiqure E2-04
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Fiqure E2-05
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Figure E2-06
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Figure E2-07
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Figure E2-08
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Figure E2-09
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Fiqure E2~-10
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Figure E2-11
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Fiqure E2-12
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3. Particle Size Distributions

Particle size distributions were measured by evaluating large
numbers of TV pictures, obtained from water spraying through a
1/2 in. wide slot in front of the camera. Perpendicular to the
spray and set back in a water-proof case, the TV camera recorded
pictures of droplets against a background illuminated by a strobe
light. The pictures were transmitted to a black and white TV
screen and evaluated digitally by computer. For each
distribution, typically 200 frames were evaluated. (Figure E3-1)

In the following Table E3-01 the Tables of particle size
distributions are summarized. Each individual table 1lists
various mean particle diameters, the diameter distribution and
some statistical information. The Centerline Coord. is the
vertical distance Z from the point of measurement to the nozzle.
The Radial Coord. is the distance in direction x, with
Cylindrical Angle 90 Deg. meaning +x and 270 Deg. meaning -X.
The Azimuthal Angle is calculated from the tangents of the Radial
Coord, over the Centerline Coord.

Figure E3-1

Pariticle Size Analyzer
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Table E3-01

Summary of Particle Size Distribution Tables

Table |No. of Radical Centerline
No. Nozzles|Type of Nozzle|Coord. X, in.|Position y, in.|Coord. z, in.
E3-02 1 TF-16FCN =20 0 48
E3-03 1 TF-16FCN =10 0 48
E3-04 1 TF-16FCN 0 0 48
E3-05 1 TF-16FCN +10 0 48
E3-06 1 TF-16FCN +20 0 48
E3-07 1 TF-16FCN -20 to +20 0 48
E3-08 1 TF-16FCN =20 0 48
E3-09 1 TF-16FCN -10 0 48
E3-10 1 TF-16FCN 0 0 48
E3-11 1 TF-16FCN +10 0 48
E3-12 1 TF-16FCN +20 0 48
E3-13 1 TF-16FCN =20 to +20 0 48
E3-14 1 TF-16FCN =20 to +20 0 48
E3-15 1 TF-16FCN -36 0 96
E3-16 1 TF-16FCN -18 0 96
E3-17 1 TF-16FCN 0 o} 96
E3-18 1 TF-16FCN +18 0 96
E3-19 1 TF-16FCN +36 0 96
E3-20 1 TF-16FCN =36 to +36 0 96
E3-21 1 TF-16FCN -36 0 96
E3-22 1l TF-16FCN -18 0 96
E3-23 1 TF-16FCN 0 0 96
E3-24 1 TF-16FCN +18 0 96
E3-25 1 TF-16FCN +36 0 96
E3-26 1 TF-16FCN -36 to +36 0 26
E3-27 1 TF-16FCN -36 to +36 0 96
E3-28 2 TF-16FCN -60 0 48
E3-29 2 TF-16FCN -44 0 48
E3-30 2 TF-16FCN -42 0 48
E3-31 2 TF-16FCN =34 0 48
E3-32 2 TF-16FCN =24 0 48
E3-33 2 TF-16FCN -14 0 48
E3-34 2 TF-16FCN 0 0 48
E3-35 2 TF-16FCN +14 0 48
E3-36 2 TF-16FCN +24 0 48
E3-37 2 TF-16FCN +34 o 48
E3-38 2 TF-16FCN +42 0 48
E3-39 2 TF-16FCN +44 0 48
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Table E3-01

Summary of Particle Size Distribution Tables

(cont'd)

Table |No. of Radical Centerline
No. Nozzles|Type of Nozzle|Coord. X, in.|Position y, in.|Coord. z, in.
E3-40 2 TF-16FCN +60 0 48
E3-41 2 TF-16FCN -60 to +60 0 48
E3-42 2 TF-16FCN -60 to +60 0 48
E3-43 2 TF-16FCN -60 0 96
E3-44 2 TF-16FCN -42 0 96
E3-45 2 TF-16FCN -24 0 96
E3-46 2 TF-16FCN -6 0 96
E3-47 2 TF-16FCN +6 0 96
E3-48 2 TF-16FCN +24 0 96
E3-49 2 TF-16FCN +42 0 96
E3-50 2 TF-16FCN +60 0 96
E3-51 2 TF-16FCN -60 to +60 0 96
E3-52 4 TF~-16FCN -78 0 96
E3-53 4 TF-16FCN -54 0 96
E3-54 4 TF-16FCN -30 0 96
E3-55 4 TF-16FCN 0 0 96
E3-56 4 TF-16FCN +30 0 96
E3-57 4 TF-16FCN +54 0] 96
E3-58 4 TF-16FCN +78 0 96
E3-59 4 TF-16FCN =78 to +78 0 96
E3-60 8 TF-16FCN -54 =36 48
E3-61 8 TF-16FCN -42 =36 48
E3-62 8 TF-16FCN -30 =36 48
E3-63 8 TF-16FCN -18 =36 48
E3-64 8 TF-16FCN 0 =36 48
E3-65 8 TF-16FCN +18 =36 48
E3-66 8 TF-16FCN +30 =36 48
E3-67 8 TF-16FCN +42 =36 48
E3-68 8 TF-16FCN +54 =36 48
E3-69 8 TF-16FCN =54 to +54 =36 48
E3-70 8 TF-16FCN -78 =18 48
E3-71 8 TF-16FCN -66 -18 48
E3-72 8 TF-16FCN -54 -18 48
E3-73 8 TF-16FCN -42 -18 48
E3-74 8 TF-16FCN -30 -18 48
E3-75 8 TF~16FCN -18 -18 48
E3-76 8 TF-16FCN 0 -18 48
E3-77 8 TF-16FCN +18 -18 48
E3-78 8 TF-16FCN +30 -18 48
E3-79 8 TF-16FCN +42 -18 48
E3-80 8 TF-16FCN +54 -18 48
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Summary of Particle Size Distribution Tables

Table E3-01

(cont'd)

Table |[No. of Radical Centerline
No. Nozzles|Type of Nozzle|Coord. X, in.|Position y, in.|Coord. z, in.
E3-81 8 TF-16FCN +66 =18 48
E3-82 8 TF-16FCN +78 -18 48
E3-83 8 TF-16FCN -78 to +78 -18 48
E3-84 8 TF-16FCN -78 0 48
E3-85 8 TF-16FCN -66 0 48
E3-86 8 TF-16FCN ~54 0 48
E3-87 8 TF-16FCN -42 0 48
E3-88 8 TF-16FCN =30 0 48
E3-89 8 TF-16FCN -18 0 48
E3-90 8 TF-16FCN 0 0 48
E3-91 8 TF-16FCN +18 0 48
E3-92 8 TF-16FCN +30 0 48
E3-93 8 TF-16FCN +42 0 48
E3-94 8 TF-16FCN +54 0 48
E3-95 8 TF-16FCN +66 0 48
E3-96 8 TF-16FCN +78 0 48
E3-97 8 TF-16FCN =78 to +78 0 48
E3-98 8 TF-16FCN -78 +18 48
E3-99 8 TF-16FCN -66 +18 48
E3-100 8 TF-16FCN =54 +18 48
E3-101 8 TF-16FCN =42 +18 48
E3-102 8 TF-16FCN -30 +18 48
E3-103 8 TF-16FCN -18 +18 48
E3-104 8 TF-16FCN 0 +18 48
E3-105 8 TF-16FCN +18 +18 48
E3-106 8 TF-16FCN +30 +18 48
E3-107 8 TF-16FCN +42 +18 48
E3-108 8 TF-16FCN +54 +18 48
E3-109 8 TF-16FCN +66 +18 48
E3-110 8 TF-16FCN +78 +18 48
E3-111 8 TF-16FCN -78 to +78 +18 48
E3-112 .8 TF-16FCN =54 +36 48
E3-113 8 TF-16FCN -42 +36 48
E3-114 8 TF-16FCN . =30 +36 48
E3-115 8 TF-16FCN -18 +36 48
E3-116 8 TF-16FCN 0 +36 48
E3-117 8 TF-16FCN +18 +36 48
E3-118 8 TF-16FCN +30 +36 48
E3-119 8 TF-16FCN +42 +36 48
E3-120 8 TF~-16FCN +54 +36 48
E3-121 8 TF-16FCN -54 to +54 +36 48

-22-




Table E3-01

Summary of Particle Size Distribution Tables

(cont'd)

Table |No. of Radical Centerline
No. Nozzles|Type of Nozzle|Coord. X%, in.|Position y, in.|Coord. z, in.
E3-122 8 TF-16FCN =102 0 96
E3-123 8 TF-16FCN =78 0 96
E3-124 8 TF-16FCN =54 0 96
E3-125 8 TF-16FCN =30 0 96
E3-126 8 TF-16FCN o 0 96
E3-127 8 TF-16FCN +30 0 96
E3-128 8 TF-16FCN +54 0o 96
E3-129 8 TF-16FCN +78 0 96
E3-130 8 TF-16FCN +102 o 96
E3-131 8 TF-16FCN -102 to +102 0] 96
E3-132 8 TF-20FCN -78 0 96
E3-133 8 TF-20FCN =54 0 96
E3-134 8 TF-20FCN =30 0 96
E3-135 8 TF-20FCN 0 0] 96
E3-136 8 TF-20FCN +30 0 96
E3-137 8 TF-20FCN +54 0 96
E3-138 8 TF-20FCN +78 0 96
E3-139 8 TF-20FCN -78 to +78 0 96
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Table E3-02

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TFl6FCN
TEST DATE 2/20/89
TEST NUMBER 10127
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 20.0 INCHES
DIST FROM NOZZLE 5§2.0 INCHES
AZIMUTHAL ANGLE 22.6 DEG
CYLINDRICAL ANGLE 270 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 4 1.23 0.01 0.00 0.00
25.1 - 31.6 6 1.85 0.03 0.00 0.00
31.6 - 39.8 10 3.09 0.08 0.01 0.01
39.8 - 50.1 6 1.85 0.07 0.01 0.02
50.1 - 63.1 5 1.54 0.09 0.01 0.03
63.1 - 79.4 20 6.17 0.53 0.11 0.14
79.4 - 100.0 23 7.10 0.97 0.25 0.39
100.0 - 125.9 23 7.10 1.49 - 0.47 0.86
125.9 - 158.5 29 8.95 3.11 1.26 2.12
158.5 - 199.5 39 12.04 6.83 3.55 5.67
199.5 - 251.2 57 17.59 15.71 10.23 15.90
251.2 - 316.2 51 15.74 21.07 16.79 32.69
316.2 - 398.1 25 7.72 16.16 16.11 48.79
398.1 - 501.2 19 5.86 18.59 22.75 71.54
501.2 - 631.0 3 0.93 5.17 8.43 79.97
631.0 - 794.3 3 0.93 6.76 12.50 92.47
794.3 - 1000.0 1 0.31 3.34 7.53 100.00
324. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 206 MAXIMUM DIAMETER = 795.5
SURFACE MEAN = 241 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 274 TOTAL DROPS IN SAMPLE = 324.
SAUTER MEAN = 353 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 426 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 403 AVE. DROPS PER FRAME = 1.6
SAMPLE SIZE CHECK = 0.08 DEVIATION = 0.48
RELATIVE SPAN ( 761.01 - 226.49)/ 404.00 = 1.32
ELAPSED TIME 38 sec B X
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Table E3-03

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10128
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 10.0 INCHES
DIST FROM NOZZLE 49.0 INCHES
AZIMUTHAL ANGLE 11.8 DEG
CYLINDRICAL ANGLE 270 DEG
$
DIAMETER $ SURFACE %
(MICRONS) DROPS OCCURRENCE AREA VOLUME
20.0 - 25.1 S 0.96 0.02 0.00
25.1 - 31.6 5 0.96 0.03 0.00
31.6 -~ 39.8 13 2.49 0.11 0.02
39.8 - 50.1 16 3.07 0.21 0.04
50.1 - 63.1 19 3.64 0.38 0.10
63.1 - 79.4 32 6.13 0.98 0.31
79.4 - 100.0 37 7.09 1.82 0.73
100.0 - 125.9 66 12.64 5.18 2.63
125.9 - 158.5 76 14.56 9.48 6.06
158.5 - 199.5 85 16.28 16.52 13.19
199.5 - 251.2 107 20.50 33.35 33.68
251.2 - 316.2 50 9.58 22.73 27.72
316.2 - 398.1 8 1.53 5.80 8.96
398.1 - 501.2 3 0.57 3.40 6.56
522, 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)

ARITHMETIC MEAN

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = (0.03

RELATIVE SPAN
ELAPSED TIME

160
177
192
225
250
243

( 365.42 -

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE = 522,
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 2.6
DEVIATION =

25 sec

-25=

0.34

CUM %
VOLUME

0.00
0.01
0.02
0.07

100.00

469.9
24.2

158.94)/ 243.16 = 0.85

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.001
0.003
0.007
0.015
0.039
0.032
0.010
0.008




SINGLE TEST REPORT

Table E3-04

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF1l6FCN

TEST DATE 2/20/89
TEST NUMBER 10129
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 0.0 INCHES
DIST FROM NOZZLE 48.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 - 25.1 22 1.95 0.15 0.03 0.03
25.1 - 31.6 77 6.81 0.81 0.21 0.25
31.6 - 39.8 103 9.12 1.67 0.54 0.79
39.8 - 50.1 118 10.44 2.87 1.14 1.93
50.1 - 63.1 160 14.16 5.97 2.96 4.89
63.1 - 79.4 172 15.22 10.51 6.66 11.54
79.4 - 100.0 196 17.35 18.94 15.07 26.61
100.0 - 125.9 151 13.36 22.54 22.30 48.92
125.9 - 158.5 93 8.23 21.44 26.36 75.28
158.5 - 199.5 32 2.83 11.56 17.76 93.03
199.5 - 251.2 5 0.44 2.77 5.28 98.32
251.2 - 316.2 1 0.09 0.76 1.68 100.00
T130. 100.00 100.00 100.00 T00.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 77 MAXIMUM DIAMETER =  252.3
SURFACE MEAN = 86 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 94 TOTAL DROPS IN SAMPLE =  1130.
SAUTER MEAN = 113 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 130 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 127 AVE. DROPS PER FRAME = 5.7
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.39
RELATIVE SPAN = ( 192.46 - 76.43)/ 127.37 = 0.91
ELAPSED TIME = 24 sec B
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CLASS
CHECK

:

.000
.001
.001

.008
.017
.026
.030
.020
.006
.002
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Table E3-05

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10130
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 10.0 INCHES
DIST FROM NOZZLE 49.0 INCHES
AZIMUTHAL ANGLE 11.8 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE %
(MICRONS) DROPS OCCURRENCE AREA VOLUME
20.0 - 25.1 44 2.37 0.16 0.03
25.1 - 31.6 118 6.35 0.64 0.15
31.6 - 39.8 168 9.04 1.36 0.39
39.8 - 50.1 159 8.55 1.98 0.70
50.1 - 63.1 231 12.43 4.45 1.98
63.1 - 79.4 256 13.77 7.88 4.43
79.4 - 100.0 289 15.55 13.91 9.77
100.0 - 125.9 295 15.87 22.82 20.32
125.9 - 158.5 179 9.63 21.54 23.91
158.5 - 199.5 101 5.43 19.02 26.43
199.5 - 251.2 16 0.86 4.60 7.91
251.2 - 316.2 2 0.11 0.84 1.74
316.2 - 398.1 1 0.05 0.79 2.23

AVERAGE SPATIAL DIAMETERS (MICRONS) f

ARITHMETIC MEAN = 83 MAXIMUM DIAMETER = 360.9
SURFACE MEAN = 94 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 104 TOTAL DROPS IN SAMPLE = 1859.
SAUTER MEAN = 127 TOTAL OUT OF FOCUS =

WEIGHT MEAN = 148 " TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 143 AVE. DROPS PER FRAME = 9.3
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.42

RELATIVE SPAN = ( 211.19 - 85.53)/ 143.61 = 0.87
ELAPSED TIME = 24 sec B

-—27 =

CuUM %
VOLUME

0.03
0.18
0.57
1.27
3.25
7.68
17.45
37.77
61.68
88.11
96.02
97.77
100.00

1859. ~—100.00  100.00  100.00 T00.00

CLASS
CHECK

0.000
0.000
0.001
0.002
0.005
0.011
0.023
0.027
0.030
0.009
0.002
0.003




BET

SINGLE TEST REPORT

Table E3-06

E DROPLET ANALYSIS SYSTEM

NOZZLE: TF1l6FCN

TEST DATE 2/20/89
TEST NUMBER 10131
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 20.0 INCHES
DIST FROM NOZZLE 52.0 INCHES
AZIMUTHAL ANGLE 22.6 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 3 0.55 0.01 0.00 0.00
25.1 - 31.6 7 1.28 0.02 0.00 0.00
31.6 - 39.8 16 2.93 0.07 0.01 0.01
39.8 - 50.1 15 2.74 0.10 0.01 0.02
50.1 - 63.1 18 3.29 0.19 0.03 0.05
63.1 - 79.4 28 5.12 0.47 0.10 0.15
79.4 - 100.0 39 7.13 1.04 0.27 0.42
100.0 - 125.9 41 7.50 1.68 0.54 0.97
125.9 - 158.5 50 9.14 3.28 1.35 2.31
158.5 - 199.5 66 12.07 6.95 3.62 5.93
199.5 - 251.2 82 14.99 13.31 8.60 14.53
251.2 - 316.2 110 20.11 28.00 22.67 37.20
316.2 - 398.1 37 6.76 14.79 15.01 52.21
398.1 - 501.2 22 4.02 14.17 18.21 70.43
501.2 - 631.0 9 1.65 8.73 13.81 84.24
631.0 - 794.3 3 0.55 4.65 9.24 93.48
794.3 - 1000.0 1 0.18 2.56 6.52 100.00
547. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 203

SURFACE MEAN = 237
VOLUME MEAN = 269
SAUTER MEAN = 347
WEIGHT MEAN = 426
VOLUME MEDIAN = 386

SAMPLE SIZE CHECK = 0.07

RELATIVE SPAN = ( 73
ELAPSED TIME = 24 s

(MICRONS) :

MAXIMUM DIAMETER = 887
MINIMUM DIAMETER = 24
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =
DEVIATION = 0.47

0.39 -~ 228.18)/ 386.57 = 1.30
ec
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COMPOSITE REPORT

Table E3-07

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF16FCN

TEST DATE 2/20/89
TESTS INCLUDED: 10127 10128 10129 10130 10131
PRESSURE 56.0 56.0 56.0 56.0 56.0
CENTERLINE COORD 48.0 48.0 48.0 48.0 48.0
RADIAL COORD 20.0 10.0 0.0 10.0 20.0
AZIMUTHAL ANGLE 22.6 11.8 0.0 11.8 22.6
CYLINDRICAL ANGLE 270. 270. 0. 90. 90.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 ~ 25.1 78 1.78 0.05 0.00 0.00
25.1 - 31.6 213 4.86 0.21 0.02 0.03
31.6 - 39.8 310 7.07 0.46 0.06 0.09
39.8 - 50.1 314 7.17 0.71 0.12 0.21
50.1 - 63.1 433 9.88 1.50 0.32 0.53
63.1 - 79.4 508 11.59 2.84 0.77 1.30
79.4 - 100.0 584 13.33 5.14 1.75 3.05
100.0 - 125.9 576 13.14 8.03 3.43 6.48
125.9 - 158.5 427 9.74 9.35 5.01 11.48
158.5 - 199.5 323 7.37 11.27 7.62 19.11
199.5 - 251.2 267 6.09 14.89 12.73 31.83
251.2 - 316.2 214 4.88 18.18 19.17 51.00
316.2 - 398.1 71 1.62 9.55 12.67 63.68
398.1 - 501.2 44 1.00 9.26 15.36 79.04
501.2 - 631.0 12 0.27 4.02 8.45 87.49
631.0 - 794.3 6 0.14 2.98 7.54 95.03
794.3 - 1000.0 2 0.05 1.56 4.97 100.00
{382, 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 115 MAXIMUM DIAMETER = 887.2
SURFACE MEAN = 144 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 176 TOTAL DROPS IN SAMPLE = 4382.
SAUTER MEAN = 265 TOTAL OUT OF FOCUS = 10
WEIGHT MEAN = 363 TOTAL FRAMES IN SAMPLE = 1000
VOLUME MEDIAN = 313 AVE. DROPS PER FRAME = 4.4

SAMPLE SIZE CHECK = 0.03

RELATIVE SPAN
ELAPSED TIME

= ( 682.73 -

= 135 sec

DEVIATION = 0.63

-29-
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Table E3-08

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10132
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 20.0 INCHES
DIST FROM NOZZLE 52.0 INCHES
AZIMUTHAL ANGLE 22.6 DEG
CYLINDRICAL ANGLE 270 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 4 1.53 0.01 0.00 0.00
25.1 - 31.6 2 0.77 0.01 0.00 0.00
31.6 - 39.8 3 1.15 0.03 0.00 0.00
39.8 - 50.1 3 1.15 0.04 0.01 0.01
50.1 - 63.1 9 3.45 0.19 0.03 0.04
63.1 - 79.4 15 5.75 0.47 0.10 0.14
79.4 - 100.0 18 6.90 0.96 0.26 0.40
100.0 - 125.9 22 8.43 1.82 0.62 1.02
125.9 - 158.5 18 6.90 2.36 1.01 2.03
158.5 - 199.5 24 9.20 5.04 2.73 4.76
199.5 - 251.2 50 19.16 15.74 10.43 15.19
251.2 - 316.2 46 17.62 22.92 19.12 34.31
316.2 - 398.1 26 9.96 19.73 20.30 54.61
398.1 - 501.2 17 6.51 21.21 27.96 82.57
501.2 - 631.0 3 1.15 6.30 10.80 93.37
631.0 - 794.3 1 0.38 3.17 6.63 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0.07

RELATIVE SPAN
ELAPSED TIME

214
246
273
338
391
381

( 588.92 -

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION =

43 sec

~30~-

0.43

708.5
24.2

231.20)/ 381.08 = 0.94

261.

200
1.3

X5

CLASS
CHECK

3
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.000
.000
.000
.000
.000
.000
.001
.001
.003
.012
.022
.023
.032
.012
.008




Table E3-09

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

NOZZLE: TF16FCN

TEST DATE 2/20/89
TEST NUMBER 10133
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 10.0 INCHES
DIST FROM NOZZLE 49.0 INCHES
AZIMUTHAL ANGLE 11.8 DEG
CYLINDRICAL ANGLE 270 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 -~ 25.1 2 0.35 0.01 0.00 0.00
25.1 - 31.6 12 2.08 0.07 0.01 0.01
31.6 - 39.8 14 2.43 0.12 0.02 0.03
39.8 - 50.1 19 3.29 0.25 0.05 0.08
50.1 - 63.1 35 6.07 0.70 0.18 0.26
63.1 - 79.4 42 7.28 1.35 0.43 0.69
79.4 - 100.0 65 11.27 3.47 1.42 2.10
100.0 - 125.9 76 13.17 6.26 - 3.18 5.28
125.9 - 158.5 81 14.04 10.39 6.59 11.87
158.5 - 199.5 100 17.33 20.23 16.10 27.97
199.5 - 251.2 79 13.69 24.53 24.15 52.12
251.2 - 316.2 33 5.72 15.82 19.38 71.50
316.2 - 398.1 16 2.77 12.78 20.26 91.76
398.1 - 501.2 3 0.52 4.02 8.24 100.00
577. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 145

SURFACE MEAN = le4
VOLUME MEAN = 183
SAUTER MEAN = 225
WEIGHT MEAN = 262
VOLUME MEDIAN = 247
SAMPLE SIZE CHECK = 0.03
RELATIVE SPAN = ( 39
ELAPSED TIME = 23 s

(MICRONS) :

MAXIMUM DIAMETER = 495
MINIMUM DIAMETER = 24
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =
DEVIATION = 0.41

1.04 - 150.95)/ 247.36 = 0.97
ec
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.5
.2

577.

200
2.9
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SINGLE TEST REPORT

TEST DATE 2/20/89
TEST NUMBER 10134
PRESSURE 56.0
CENTERLINE COORD 48.0
RADIAL COORD 0.0
DIST FROM NOZZLE 48.0
AZIMUTHAL ANGLE 0.0
CYLINDRICAL ANGLE 0
DIAMETER
(MICRONS) DROPS
20.0 - 25.1 - 31
25.1 - 31.6 101
31.6 - 39.8 116
39.8 - 50.1 130
50.1 - 63.1 158
63.1 - 79.4 183
79.4 - 100.0 200
100.0 - 125.9 175
125.9 - 158.5 114
158.5 - 199.5 26
199.5 - 251.2 5
1239.

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 76

SURFACE MEAN = 85 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 93 TOTAL DROPS IN SAMPLE = 1239.
SAUTER MEAN = 111 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 126 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 125 AVE. DROPS PER FRAME = 6.2
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.39

RELATIVE SPAN = ( 185.65 - 76.41)/ 125.02 = 0.87
ELAPSED TIME = 23 sec B

Table E3-10

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF1l6FCN

PS1I
INCHES
INCHES
INCHES
DEG
DEG
%
% SURFACE % Cum %
OCCURRENCE AREA VOLUME VOLUME
2.50 0.20 0.04 0.04
8.15 1.00 0.27 0.31
9.36 1.72 0.56 0.87
10.49 3.00 1.23 2.10
12.75 5.54 2.81 4.90
14.77 10.36 6.65 11.56
16.14 18.01 14.59 26.15
14.12 24.60 24.87 51.02
9.20 24.20 30.07 81.09
2.10 8.59 13.28 94.38
0.40 2.79 5.62 100.00
100.00 100.00 100.00 100.00

(MICRONS) :

MAXIMUM DIAMETER = 238.9

-32~

CLASS
CHECK

0.000
0.001
0.001
0.003
0.008
0.017
0.029
0.034
0.015
0.006




SINGLE TEST REPORT

Table 3-11

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF16FCN

TEST DATE 2/20/89
TEST NUMBER 10135
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 10.0 INCHES
DIST FROM NOZZLE 49.0 INCHES
AZIMUTHAL ANGLE 11.8 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 29 2.20 0.10 0.02 0.02
25.1 - 31.6 40 3.03 0.21 0.04 0.06
31.6 - 39.8 71 5.38 0.53 0.13 0.18
39.8 - 50.1 95 7.20 1.14 0.34 0.52
50.1 - 63.1 139 10.53 2.57 0.96 1.48
63.1 - 79.4 168 12.73 4.90 2.29 3.77
79.4 - 100.0 181 13.71 8.37 4.92 8.69
100.0 - 125.9 195 14.77 14.38 10.67 19.36
125.9 - 158.5 199 15.08 23.07 21.46 40.83
158.5 - 199.5 129 9.77 22.83 26.24 67.06
199.5 - 251.2 63 4.77 17.26 24.70 91.77
251.2 - 316.2 10 0.76 4.05 7.02 98.78
316.2 - 398.1 1 0.08 0.59 1.22 100.00
1320, 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =

SAMPLE SIZE CHECK =
RELATIVE SPAN =
ELAPSED TIME =

101
114
126
153
173
174
0.01

( 247.63 -

(MICRONS) :

MAXIMUM DIAMETER =
MINIMUM DIAMETER =

TOTAL OUT OF FOCUS =

TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION = 0.41

23 sec
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104.12)/ 174.12 = 0.82

319.1
24.2

TOTAL DROPS IN SAMPLE = 1320.

200
6.6

CLASS
CHECK

0.000
0.000
0.000
0.001
0.003
0.006
0.012
0.025
0.030
0.028
0.008
0.001




Table 3-12

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

NOZZLE: TF1l6FCN

TEST DATE 2/20/89
TEST NUMBER 10136
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 20.0 INCHES
DIST FROM NOZZLE 52.0 INCHES
AZIMUTHAL ANGLE 22.6 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.38 0.00 0.00 0.00
25.1 -~ 31.6 7 1.33 0.02 0.00 0.00
31.6 - 39.8 12 2.28 0.06 0.01 0.01
39.8 - 50.1 12 2.28 0.09 0.01 0.02
50.1 - 63.1 20 3.80 0.23 0.04 0.05
63.1 - 79.4 43 8.17 0.80 0.16 0.22
79.4 - 100.0 44 8.37 1.28 0.32 0.54
100.0 - 125.9 54 10.27 2.54 0.81 1.35
125.9 - 158.5 51 9.70 3.82 1.54 2.89
158.5 - 199.5 73 13.88 8.63 4.38 7.27
199.5 - 251.2 64 12.17 11.65 7.33 14.60
251.2 - 316.2 76 14.45 21.66 17.05 31.65
316.2 - 398.1 35 6.65 - 15.76 15.61 47.27
398.1 - 501.2 19 3.61 14.63 18.91 66.18
501.2 - 631.0 9 1.71 9.03 13.26 79.44
631.0 - 794.3 4 0.76 7.05 13.89 93.33
794.3 - 1000.0 1 0.19 2.74 6.67 100.00
526. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 192

SURFACE MEAN = 229
VOLUME MEAN = 266
SAUTER MEAN = 358
WEIGHT MEAN = 447
VOLUME MEDIAN = 413
SAMPLE SIZE CHECK = 0.07
RELATIVE SPAN = ( 75
ELAPSED TIME = 27 s

(MICRONS) :

MAXIMUM DIAMETER = 871
MINIMUM DIAMETER = 24
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =
DEVIATION = 0.53

4.09 - 221.68)/ 413.72 = 1.29
ecC
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2.6




Table E3-13

BETE DROPLET ANALYSIS SYSTEM

COMPOSITE REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TESTS INCLUDED: 10132 10133 10134 10135 10136
PRESSURE 56.0 56.0 56.0 56.0 56.0
CENTERLINE COORD 48.0 48.0 48.0 48.0 48.0
RADIAL COORD 20.0 10.0 0.0 10.0 20.0
AZIMUTHAL ANGLE 22.6 11.8 0.0 11.8 22.6
CYLINDRICAL ANGLE 270. 270. 0. 90. 90.
%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME CHECK
20.0 - 25.1 68 1.73 0.05 0.00 0.00 0.000
25.1 - 31.6 162 4.13 0.17 0.02 0.02 0.000
31.6 - 39.8 216 5.51 0.33 0.05 0.07 0.000
39.8 - 50.1 259 6.60 0.63 0.11 0.18 0.000
50.1 - 63.1 361 9.20 1.34 0.29 0.47 0.000
63.1 - 79.4 451 11.50 2.68 0.73 1.20 0.001
79.4 - 100.0 508 12.95 4.82 1.66 2.87 0.002
100.0 - 125.9 522 13.31 7.82 3.39 6.25 0.004
125.9 - 158.5 463 11.80 10.81 5.85 12.11 0.007
158.5 - 199.5 352 8.97 12.97 8.82 20.93 0.010
199.5 - 251.2 261 6.65 14.98 12.70 33.63 0.015
251.2 - 316.2 165 4.21 14.96 15.96 49.58 0.018
316.2 - 398.1 78 1.99 11.21 15.05 64.64 0.017
398.1 - 501.2 39 0.99 9.39 16.30 80.94 0.019
501.2 - 631.0 12 0.31 4.08 8.42 89.36 0.010
631.0 - 794.3 5 0.13 2.87 7.70 97.06 0.009
794.3 - 1000.0 1 0.03 0.89 2.94 100.00 0.003

3923. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 119 MAXIMUM DIAMETER = 871.2
SURFACE MEAN = 147 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 179 TOTAL DROPS IN SAMPLE = 3923.
SAUTER MEAN = 262 TOTAL OUT OF FOCUS = 10
WEIGHT MEAN = 358 TOTAL FRAMES IN SAMPLE = 1000
VOLUME MEDIAN = 318 AVE. DROPS PER FRAME = 3.9
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.62

RELATIVE SPAN = ( 643.65 - 148.28)/ 318.54 = 1.56

ELAPSED TIME = 139 sec B X5
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Table E3-14

BETE DROPLET ANALYSIS SYSTEM

CLASS
CHECK

0.000
0.000
0.000
0.000
0.001
0.002
0.004
0.006
0.009
0.015
0.020
0.016
0.018
0.010
0.009

COMPOSITE REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TESTS INCLUDED: 10127 10128 10129 10130 10131 10132 10133 10134 10135
10136
PRESSURE 0.0 - 56.0 PSI
CENTERLINE COORD 0.00 - 48.00 INCHES
RADIAL COORD 0.00 - 20.00 INCHES
AZIMUTHAL ANGLE 0.0 - 67.4 DEG
CYLINDRICAL ANGLE 0 - 90 DEG
%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 - 25.1 146 1.76 0.05 0.00 0.00
25.1 - 31.6 375 4.52 0.19 0.02 0.03
31.6 - 39.8 526 6.33 0.40 0.06 0.08
39.8 - 50.1 573 6.90 0.67 0.12 0.20
50.1 - 63.1 794 9.56 1.43 0.31 0.50
63.1 - 79.4 959 11.55 2.76 0.75 1.25
79.4 - 100.0 1092 13.15 4.99 1.71 2.96
100.0 - 125.9 1098 13.22 7.92 3.41 6.37
125.9 - 158.5 890 10.72 10.06 5.41 11.78
158.5 - 199.5 675 8.13 12.10 8.20 19.98
199.5 - 251.2 528 6.36 14.93 12.71 32.70
251.2 - 316.2 379 4.56 16.62 17.62 50.32
316.2 - 398.1 149 1.79 10.35 13.82 64.14
398.1 - 501.2 83 1.00 9.32 15.82 79.96
501.2 - 631.0 24 0.29 4.05 8.43 88.39
631.0 - 794.3 11 0.13 2.92 7.62 96.01
794.3 - 1000.0 3 0.04 1.23 3.99 100.00

8305. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 117 MAXIMUM DIAMETER = 887.2
SURFACE MEAN = 145 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 177 TOTAL DROPS IN SAMPLE = 8305.
SAUTER MEAN = 264 TOTAL OUT OF FOCUS = 20
WEIGHT MEAN = 360 TOTAL FRAMES IN SAMPLE = 2000
VOLUME MEDIAN = 315 AVE. DROPS PER FRAME = 4,2
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.62

RELATIVE SPAN = ( 663.49 - 149.04)/ 315.16 = 1.63

ELAPSED TIME = 274 sec B X5
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Table E3-15

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10122
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 36.0 INCHES
DIST FROM NOZZLE 102.5 INCHES
AZIMUTHAL ANGLE 20.6 DEG
CYLINDRICAL ANGLE 270 DEG
%
DIAMETER % SURFACE % CuUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 3 1.23 0.01 0.00 0.00
25.1 - 31.6 0 0.00 0.00 0.00 0.00
31.6 - 39.8 2 0.82 0.01 0.00 0.00
39.8 - 50.1 5 2.06 0.03 0.00 0.00
50.1 - 63.1 5 2.06 0.05 0.01 0.01
63.1 - 79.4 7 2.88 0.12 0.02 0.03
79.4 - 100.0 10 4.12 0.28 0.06 0.09
100.0 - 125.9 10 4.12 0.39 0.10 0.18
125.9 - 158.5 8 3.29 0.52 0.16 0.35
158.5 - 199.5 24 9.88 2.44 0.97 1.32
199.5 - 251.2 12 4.94 1.90 0.95 2.27
251.2 - 316.2 21 8.64 5.46 3.48 5.75
316.2 - 398.1 44 18.11 18.32 14.78 20.52
398.1 - 501.2 60 24.69 37.19 36.65 57.17
501.2 - 631.0 29 11.93 28.43 35.16 92.33
631.0 - 794.3 3 1.23 4.85 7.67 100.00
243, 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 319 MAXIMUM DIAMETER = 738.0
SURFACE MEAN = 358 MINIMUM DIAMETER = 24.2 :
VOLUME MEAN = 387 TOTAL DROPS IN SAMPLE = 243.
SAUTER MEAN = 450 TOTAL OUT OF FOCUS = 0
WEIGHT MEAN = 483 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 486 AVE. DROPS PER FRAME = 1.2
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.34
RELATIVE SPAN = ( 623.25 - 349.55)/ 486.31 = 0.56
ELAPSED TIME = 116 sec B X5
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Table E3-16

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF1l6FCN
TEST DATE 2/20/89
TEST NUMBER 10123
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 18.0 INCHES
DIST FROM NOZZLE 97.7 INCHES
AZIMUTHAL ANGLE 10.6 DEG
CYLINDRICAL ANGLE 270 DEG
%
DIAMETER % SURFACE % CuUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.28 0.00 0.00 0.00
25.1 - 31.6 2 0.57 0.01 0.00 0.00
31.6 - 39.8 3 0.85 0.02 0.00 0.00
39.8 - 50.1 11 3.13 0.11 0.02 0.02
50.1 - 63.1 5 1.42 0.08 0.01 0.04
63.1 - 79.4 16 4.55 0.40 0.10 0.13
79.4 - 100.0 10 2.84 0.40 0.12 0.25
100.0 - 125.9 32 9.09 2.05 0.78 1.02
125.9 - 158.5 34 9.66 3.48 1.66 2.68
158.5 - 199.5 50 14.20 8.16 4.92 7.60
199.5 - 251.2 58 16.48 14.93 11.29 18.88
251.2 - 316.2 74 21.02 30.02 28.49 47.38
316.2 - 398.1 44 12.50 27.02 31.53 78.90
398.1 - 501.2 8 2.27 7.59 10.98 89.88
501.2 - 631.0 4 1.14 5.71 10.12 100.00
352, 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 213 MAXIMUM DIAMETER = 539.0
SURFACE MEAN = 237 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 256 TOTAL DROPS IN SAMPLE = 352.
SAUTER MEAN = 300 TOTAL OUT OF FOCUS = 1
WEIGHT MEAN = 332 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 324 AVE. DROPS PER FRAME = 1.8
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.33
RELATIVE SPAN ( 501.62 - 213.88)/ 324.01 = 0.89
ELAPSED TIME 30 sec B X5
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Table E3-17

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

NOZZLE: TFl6FCN

TEST DATE 2/20/89
TEST NUMBER 10124
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 0.0 INCHES
DIST FROM NOZZLE 96.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 13 1.59 0.07 0.01 0.01
25.1 - 31.6 31 3.79 0.25 0.05 0.06
31.6 - 39.8 60 7.33 0.70 0.16 0.22
39.8 - 50.1 71 8.67 1.30 0.37 0.59
50.1 - 63.1 76 9.28 2.17 0.78 1.37
63.1 - 79.4 80 9.77 3.64 1.65 3.02
79.4 - 100.0 101 12.33 7.20 -4.09 7.11
100.0 - 125.9 116 14.16 12.71 8.94 16.04
125.9 - 158.5 122 14.90 21.47 19.16 35.20
158.5 - 199.5 100 12.21 27.42 30.53 65.73
199.5 - 251.2 38 4.64 15.70 21.46 87.18
251.2 - 316.2 10 1.22 6.42 10.90 98.08
316.2 - 398.1 1 0.12 0.94 1.92 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 103

100.00 100.00 100.00 100.00

(MICRONS) :

MAXIMUM DIAMETER = 326

SURFACE MEAN = 117 MINIMUM DIAMETER = 24
VOLUME MEAN = 130 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 159 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 180 TOTAL FRAMES IN SAMPLE =
VOLUME MEDIAN = 180 AVE. DROPS PER FRAME =
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.42
RELATIVE SPAN = ( 267.30 - 110.14)/ 180.39 = 0.87
ELAPSED TIME = 27 sec
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.1
.2
819.
2

200
4.1

CLASS
CHECK

%
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.000
.000

.001
.002
.005
.010
.022
.035

012
2002




Table E3-18

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10125
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 18.0 INCHES
DIST FROM NOZZLE 97.7 INCHES
AZIMUTHAL ANGLE 10.6 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 3 0.38 0.01 0.00 0.00 0.000
25.1 - 31.6 26 3.31 0.12 0.02 0.02 0.000
31.6 - 39.8 29 3.69 0.20 0.03 0.05 0.000
39.8 - 50.1 47 5.99 0.50 0.10 0.15 0.000
50.1 - 63.1 60 7.64 1.00 0.26 0.41 0.000
63.1 - 79.4 74 9.43 2.06 0.68 1.09 0.001
79.4 - 100.0 98 12.48 4.13 1.67 2.76 0.002
100.0 - 125.9 92 11.72 6.37 3.30 6.06 0.004
125.9 - 158.5 99 12.61 10.84 7.06 13.11 0.008
158.5 - 199.5 94 11.97 15.63 12.56 25.67 0.014
199.5 - 251.2 89 11.34 23.65 24.04 49.71 0.028
251.2 - 316.2 56 7.13 22.63 28.32 78.04 0.032
316.2 - 398.1 14 1.78 8.59 13.23 91.26 0.015
398.1 - 501.2 3 0.38 2.83 5.38 96.64 0.006
501.2 - 631.0 1 0.13 1.43 3.36 100.00 0.004

785 100.00 100.00  1I00.00 T100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 133 MAXIMUM DIAMETER = 520.3
SURFACE MEAN = 155 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 174 TOTAL DROPS IN SAMPLE = 785.
SAUTER MEAN = 222 TOTAL OUT OF FOCUS = 3
WEIGHT MEAN = 258 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 251 AVE. DROPS PER FRAME = 3.9
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.47

RELATIVE SPAN = ( 390.04 - 146.19)/ 251.93 = 0.97

ELAPSED TIME = 26 sec B X5
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Table E3-19

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10126
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 36.0 INCHES
DIST FROM NOZZLE 102.5 INCHES
AZIMUTHAL ANGLE 20.6 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.41 0.00 0.00 0.00
25.1 - 31.6 2 0.83 0.01 0.00 0.00
31.6 - 39.8 4 1.66 0.02 0.00 0.00
39.8 - 50.1 7 2.90 0.05 0.00 0.01
50.1 - 63.1 10 4.15 0.12 0.01 0.02
63.1 - 79.4 9 3.73 0.15 0.02 0.04
79.4 - 100.0 12 4.98 0.35 0.06 0.11
100.0 - 125.9 20 8.30 0.92 0.21 0.32
125.9 - 158.5 17 7.05 1.27 0.37 0.69
158.5 - 199.5 15 6.22 1.66 0.60 1.29
199.5 - 251.2 25 10.37 4.60 2.15 3.44
251.2 - 316.2 16 6.64 4.77 2.82 6.26
316.2 - 398.1 26 10.79 12.60 9.51 15.77
398.1 - 501.2 47 19.50 32.81 29.73 45.50
501.2 - 631.0 23 9.54 25.08 28.38 73.87
631.0 - 794.3 5 2.07 9.02 13.15 87.02
794.3 - 1000.0 1 0.41 2.91 5.36 92.39
1000.0 - 1258.9 1 0.41 3.68 7.61 100.00

24T, 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 284 MAXIMUM DIAMETER = 1009.1
SURFACE MEAN = 338 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 382 ' TOTAL DROPS IN SAMPLE = 241.
SAUTER MEAN = 487 TOTAL OUT OF FOCUS = 4
WEIGHT MEAN = 557 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 524 AVE. DROPS PER FRAME = 1.2
SAMPLE SIZE CHECK = 0.08 DEVIATION = 0.45

RELATIVE SPAN = ( 904.11 - 355.39)/ 524.17 = 1.05

ELAPSED TIME = 68 sec B X5
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Table E3-20

BETE DROPLET ANALYSIS SYSTEM

COMPOSITE REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TESTS INCLUDED: 10122 10123 10124 10125 10126
PRESSURE 56.0 56.0 56.0 56.0 56.0
CENTERLINE COORD 96.0 96.0 96.0 96.0 96.0
RADIAL COORD 36.0 18.0 0.0 18.0 36.0
AZIMUTHAL ANGLE 20.6 10.6 0.0 10.6 20.6
CYLINDRICAL ANGLE 270. 270. 0. 90. 90.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 21 0.86 0.01 0.00 0.00
25.1 - 31.6 61 2.50 0.05 0.00 0.00
31.6 - 39.8 98 4.02 0.12 0.01 0.02
39.8 - 50.1 141 5.78 0.27 0.03 0.05
50.1 - 63.1 156 6.39 0.46 0.07 0.12
63.1 - 79.4 186 7.62 0.88 0.18 0.30
79.4 - 100.0 231 9.47 1.70 0.42 0.72
100.0 - 125.9 270 11.07 3.14 0.98 1.70
125.9 - 158.5 280 11.48 5.22 2.06 3.77
158.5 - 199.5 283 11.60 8.17 4.02 7.79
199.5 - 251.2 222 9.10 10.16 6.30 14.09
251.2 - 316.2 177 7.25 12.83 10.00 24.09
316.2 - 398.1 129 5.29 14.96 14.75 38.84
398.1 - 501.2 118 4.84 20.87 25.43 64.27
501.2 - 631.0 57 2.34 15.81 24.09 88.35
631.0 - 794.3 8 0.33 3.68 7.22 95.57
794.3 - 1000.0 1 0.04 0.74 1.83 97.40
1000.0 - 1258.9 1 0.04 0.93 2.60 100.00
2430. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 168

SURFACE MEAN = 211
VOLUME MEAN = 253
SAUTER MEAN = 362
WEIGHT MEAN = 448
VOLUME MEDIAN = 446

SAMPLE SIZE CHECK = 0.03

RELATIVE SPAN = ( 666.03 -

ELAPSED TIME = 267 sec

MAXIMUM DIAMETER =
MINIMUM DIAMETER =

TOTAL DROPS IN SAMPLE =

TOTAL OUT OF FOCUS =

TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION =
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219.89)/

0.62

1009.1

24.2

446.85 = 1.00

2440.
10
1000
2.4

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.002
0.005
0.007
0.011
0.017
0.029
0.028
0.008
0.002
0.003




SINGLE TEST REPORT

Table

E3-21

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF16FCN

TEST DATE 2/20/89
TEST NUMBER 10137
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 36.0 INCHES
DIST FROM NOZZLE 102.5 INCHES
AZIMUTHAL ANGLE 20.6 DEG
CYLINDRICAL ANGLE 270 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
50.1 - 63.1 1 0.46 0.01 0.00 0.00
63.1 - 79.4 1 0.46 0.01 0.00 0.00
79.4 - 100.0 3 1.39 0.08 0.02 0.02
100.0 - 125.9 4 1.85 0.17 0.04 0.07
125.9 - 158.5 3 1.39 0.22 0.08 0.14
158.5 - 199.5 8 3.70 0.80 0.33 0.47
199.5 - 251.2 11 5.09 1.82 0.96 1.44
251.2 - 316.2 28 12.96 7.45 5.01 6.44
316.2 - 398.1 78 36.11 32.50 27.35 33.80
398.1 - 501.2 67 31.02 41.02 41.86 75.66
501.2 - 631.0 5 2.31 4.80 6.13 81.79
631.0 - 794.3 7 3.24 11.11 18.21 100.00
216. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 361 MAXIMUM DIAMETER = 751.3
SURFACE MEAN = 379 MINIMUM DIAMETER = 59.2
VOLUME MEAN = 396 - TOTAL DROPS IN SAMPLE = 216.
SAUTER MEAN = 430 TOTAL OUT OF FOCUS = 1
WEIGHT MEAN = 464 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 445 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.18
RELATIVE SPAN = ( 685.63 - 336.14)/ 445.25 = 0.78
ELAPSED TIME = 111 sec B X
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CHECK

0.000
0.000
0.000
0.000
0.000
0.001
0.006
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0.048
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Table E3-22

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10138
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 18.0 INCHES
DIST FROM NOZZLE 97.7 INCHES
AZIMUTHAL ANGLE 10.6 DEG
CYLINDRICAL ANGLE 270 DEG
%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.33 0.01 0.00 0.00
25.1 - 31.6 11 1.83 0.05 0.01 0.01
31.6 - 39.8 13 2.17 0.08 0.01 0.02
39.8 - 50.1 13 2.17 0.13 0.02 0.04
50.1 - 63.1 29 4.83 0.44 0.10 0.14
63.1 - 79.4 40 6.67 1.00 0.29 0.43
79.4 - 100.0 34 5.67 1.29 0.46 0.89
100.0 - 125.9 65 10.83 3.93 1.77 2.66
125.9 - 158.5 92 15.33 8.70 4.90 7.56
158.5 - 199.5 107 17.83 16.44 11.82 19.38
199.5 - 251.2 104 17.33 24.93 22.41 41.79
251.2 - 316.2 62 10.33 23.19 26.00 67.79
316.2 - 398.1 20 3.33 11.53 16.04 83.83
398.1 - 501.2 7 1.17 6.22 10.72 94.54
501.2 - 631.0 0 0.00 0.00 0.00 94.54
631.0 - 794.3 1 0.17 2.08 5.46 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0.05

RELATIVE SPAN
ELAPSED TIME

165
186
206
251
294
273

( 456.10 -

26 sec

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION =

-4 4-

0.39

659.9
24.2

169.70)/ 273.58 = 1.05

600.

200
3.0
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Table E3-23

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

NOZZLE: TF16FCN

TEST DATE 2/20/89
TEST NUMBER 10139
PRESSURE 56.0 PSI
CENTERLINE COORD 96 .0 INCHES
RADIAL COORD 0.0 INCHES
DIST FROM NOZZLE 96 .0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
%
DIAMETER $ SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 8 1.58 0.03 0.00 0.00
25.1 - 31.6 11 2.17 0.07 0.01 0.01
31.6 - 39.8 24 4.74 0.21 0.03 0.05
39.8 - 50.1 19 3.75 0.25 0.05 0.09
50.1 - 63.1 24 4.74 0.48 0.12 0.21
63.1 - 79.4 29 5.73 0.96 0.30 0.51
79.4 - 100.0 33 6.52 1.74 0.68 1.19
100.0 - 125.9 61 12.06 5.02 2.45 3.63
125.9 - 158.5 67 13.24 8.58 5.22 8.85
158.5 - 199.5 84 16.60 17.25 13.29 22.14
199.5 - 251.2 76 15.02 24.60 23.78 45.92
251.2 - 316.2 51 10.08 25.80 31.22 77.14
316.2 - 398.1 17 3.36 12.73 18.73 95.87
398.1 - 501.2 2 0.40 2.28 4.13 100.00
506. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 153

SURFACE MEAN = 175
VOLUME MEAN = 192
SAUTER MEAN = 233
WEIGHT MEAN = 259
VOLUME MEDIAN = 260
SAMPLE SIZE CHECK = 0.02
RELATIVE SPAN = ( 37
ELAPSED TIME = 35 s

(MICRONS) :

MAXIMUM DIAMETER = 440.0
MINIMUM DIAMETER = 24,2
TOTAL DROPS IN SAMPLE = 506.

TOTAL OUT OF FOC

UsS =

" TOTAL FRAMES IN SAMPLE = 200

AVE. DROPS PER FRAME = 2.5
DEVIATION = 0.40

2.33 - 163.42)/ 260.85 = 0.80

ec B

-4 5=

CLASS
CHECK

%
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.000
.000
.000
.000
.000
.001
.003
.006
.015
.027
.036
.021
.005




Table E3-25

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10140
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 18.0 INCHES
DIST FROM NOZZLE 97.7 INCHES
AZIMUTHAL ANGLE 10.6 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 5 0.80 0.01 0.00 0.00
25.1 - 31.6 15 2.39 0.07 0.01 0.01
31.6 - 39.8 27 4.31 0.19 0.03 0.04
39.8 - 50.1 20 3.19 0.21 0.04 0.08
50.1 - 63.1 33 5.26 0.54 0.13 0.21
63.1 - 79.4 46 7.34 1.19 0.35 0.56
79.4 - 100.0 55 8.77 2.23 0.83 1.39
100.0 - 125.9 71 11.32 4.71 2.24 3.63
125.9 - 158.5 77 12.28 8.00 4.77 8.40
158.5 - 199.5 95 15.15 15.19 11.24 19.64
199.5 - 251.2 89 14.19 22.80 21.33 40.97
251.2 - 316.2 66 10.53 26.22 30.55 71.52
316.2 - 398.1 23 3.67 13.85 19.84 91.37
398.1 - 501.2 5 0.80 4.78 8.63 100.00

627. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 154 MAXIMUM DIAMETER = 468.3
SURFACE MEAN = 177 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 196 TOTAL DROPS IN SAMPLE = T 627.
SAUTER MEAN = 241 TOTAL OUT OF FOCUS = 1
WEIGHT MEAN = 272 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 272 AVE. DROPS PER FRAME = 3.1
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.43

RELATIVE SPAN = ( 392.51 - 166.16)/ 272.75 = 0.83

ELAPSED TIME = 28 sec B X

-46-




Table

E3-24

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF1l6FCN
TEST DATE 2/20/89
TEST NUMBER 10141
PRESSURE 56.0 PsSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 36.0 INCHES
DIST FROM NOZZLE 102.5 INCHES
AZIMUTHAL ANGLE 20.6 DEG
CYLINDRICAL ANGLE 90 DEG
%
DIAMETER % SURFACE % CuUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 4 0.89 0.01 0.00 0.00
25.1 - 31.6 5 1.12 0.02 0.00 0.00
31.6 - 39.8 8 1.79 0.04 0.00 0.01
39.8 - 50.1 5 1.12 0.04 0.01 0.01
50.1 - 63.1 8 1.79 0.09 0.02 0.03
63.1 -~ 79.4 24 5.36 0.45 0.10 0.12
79.4 - 100.0 28 6.25 0.85 0.23 0.35
100.0 - 125.9 30 6.70 1.41 0.48 0.83
125.9 - 158.5 50 11.16 3.82 1.65 2.48
158.5 - 199.5 62 13.84 7.66 4.20 6.69
199.5 - 251.2 57 12.72 10.55 7.09 13.78
251.2 - 316.2 92 20.54 27.41 23.36 37.14
316.2 - 398.1 45 10.04 21.39 23.04 60.18
398.1 - 501.2 21 4.69 14.77 19.36 79.54
501.2 - 631.0 7 1.56 8.06 13.48 93.02
631.0 - 794.3 2 0.45 3.43 6.98 100.00
448. 100.00 . T00.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 215 MAXIMUM DIAMETER = 709.8
SURFACE MEAN = 245 MINIMUM DIAMETER = 24.2 A
VOLUME MEAN = 271 TOTAL DROPS IN SAMPLE = 448.
SAUTER MEAN = 334 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 385 ‘TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 364 AVE. DROPS PER FRAME = 2.2
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.41
RELATIVE SPAN = ( 601.09 - 226.79)/ 364.43 = 1.03
ELAPSED TIME = 28 sec B

-47-
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Table E3-26

BETE DROPLET ANALYSIS SYSTEM

COMPOSITE REPORT

NOZZLE: TF16FCN

TEST DATE 2/20/89
TESTS INCLUDED: 10137 10138 10139 10140 10141
PRESSURE 56.0 56.0 56.0 56.0 56.0
CENTERLINE COORD 96.0 96.0 96.0 96.0 96.0
RADIAL COORD 36.0 18.0 0.0 18.0 36.0
AZIMUTHAL ANGLE 20.6 10.6 0.0 10.6 20.6
CYLINDRICAL ANGLE 270 270. 0. 90. 90.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 19 0.79 0.01 0.00 0.00
25.1 - 31.6 42 1.75 0.03 0.00 0.00
31.6 - 39.8 72 3.00 0.09 0.01 0.01
39.8 - 50.1 57 2.38 0.10 0.01 0.03
50.1 - 63.1 95 3.96 0.26 0.05 0.08
63.1 - 79.4 140 5.84 0.63 0.14 0.22
79.4 - 100.0 153 6.38 1.08 0.31 0.53
100.0 - 125.9 231 9.64 2.59 0.94 1.46
125.9 - 158.5 289 12.06 5.10 2.31 3.77
158.5 - 199.5 356 14.85 10.00 5.71 9.48
199.5 - 251.2 337 14.06 14.82 10.60 20.08
251.2 - 316.2 299 12.47 20.76 18.65 38.73
316.2 - 398.1 183 7.63 20.14 22.717 61.49
398.1 - 501.2 102 4.26 16.95 23.54 85.03
501.2 - 631.0 12 0.50 3.21 5.65 90.68
631.0 - 794.3 10 0.42 4.22 9.32 100.00

AVERAGE SPATIAL DIAMETERS
ARITHMETIC MEAN = 187

SURFACE MEAN = 218

VOLUME MEAN = 246

SAUTER MEAN = 315

WEIGHT MEAN = 374

VOLUME MEDIAN = 359

SAMPLE SIZE CHECK = 0.01
RELATIVE SPAN ( 614.22 -
ELAPSED TIME = 228 sec

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =

TOTAL DROPS IN SAMPLE =

TOTAL OUT OF FOCUS =

TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION =

-48-

202.81)/

0.47

2397. 100.00 100.00 100.00 100.00

751.3
24.2

359.13 = 1.15

2397.

1000
2.4

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.003
0.007
0.012
0.021
0.026
0.027
0.006
0.011




Table E3-27

BETE DROPLET ANALYSIS SYSTEM

COMPOSITE REPORT NOZZLE: TF16FCN
TEST DATE 2/20/89
TESTS INCLUDED: 10122 10123 10124 10125 10126 10137 10138 10139 10140
10141
PRESSURE 0.0 - 56.0 PSI
CENTERLINE COORD 0.00 - 96.00 INCHES
RADIAL COORD 0.00 - 36.00 INCHES
AZIMUTHAL ANGLE 0.0 - 69.4 DEG
CYLINDRICAL ANGLE 0 - 90 DEG
%
DIAMETER % SURFACE % CUM §%
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 - 25.1 40 0.83 0.01 0.00 0.00
25.1 - 31.6 103 2.13 0.04 0.00 0.00
31.6 - 39.8 170 3.51 0.10 0.01 0.02
39.8 - 50.1 198 4.09 0.18 0.02 0.04
50.1 - 63.1 251 5.19 0.36 0.06 0.10
63.1 - 79.4 326 6.74 0.75 0.16 0.26
79.4 - 100.0 384 7.94 1.38 0.37 0.63
100.0 - 125.9 501 10.36 2.86 0.96 1.59
125.9 - 158.5 569 11.76 5.16 2.18 3.77
158.5 - 199.5 639 13.21 9.10 4.83 8.59
199.5 - 251.2 559 11.56 12.55 8.35 16.94
251.2 - 316.2 476 9.84 16.89 14.12 31.07
316.2 - 398.1 312 6.45. 17.61 18.57 49.64
398.1 - 501.2 220 4.55 18.86 24.53 74.17
501.2 - 631.0 69 1.43 9.37 15.30 89.46
631.0 - 794.3 18 0.37 3.96 8.22 97.68
794.3 - 1000.0 1 0.02 0.36 0.96 98.64
1000.0 - 1258.9 1 0.02 0.46 1.36 100.00

4837. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 177 MAXIMUM DIAMETER = 1009.1
SURFACE MEAN = 214 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 250 TOTAL DROPS IN SAMPLE = 4837.
SAUTER MEAN = 338 TOTAL OUT OF FOCUS = 16
WEIGHT MEAN = 412 TOTAL FRAMES IN SAMPLE = 2000
VOLUME MEDIAN = 399 AVE. DROPS PER FRAME = 2.4
SAMPLE SIZE CHECK = (.01 DEVIATION = 0.55

RELATIVE SPAN = ( 640.94 - 210.05)/ 399.76 = 1.08
ELAPSED TIME = 495 sec B

-4 9=~




Table E3-28

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE:
TEST DATE 2/20/89
TEST NUMBER 10142
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 60.0 INCHES
DIST FROM NOZZLE 76.8 INCHES
AZIMUTHAL ANGLE 51.3 DEG
CYLINDRICAL ANGLE 270 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE
(MICRONS) DROPS OCCURRENCE AREA
20.0 - 25.1 4 1.81 0.02
25.1 - 31.6 11 4.98 0.07
31.6 - 39.8 11 4.98 0.10
39.8 - 50.1 12 5.43 0.18
50.1 - 63.1 12 5.43 0.26
63.1 - 79.4 18 8.14 0.66
79.4 - 100.0 20 9.05 1.14
100.0 - 125.9 28 12.67 2.52
125.9 - 158.5 29 13.12 4.00
158.5 - 199.5 23 10.41 5.07
199.5 - 251.2 13 5.88 4.85
251.2 - 316.2 6 2.71 3.54
316.2 - 398.1 2 0.90 2.05
398.1 - 501.2 10 4.52 15.00
501.2 - 631.0 14 6.33 33.03
631.0 - 794.3 8 3.62 27.49
221. 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)

ARITHMETIC MEAN =

SURFACE
VOLUME
SAUTER
WEIGHT
VOLUME
SAMPLE

RELATIV
ELAPSED

MEAN =
MEAN =
MEAN =
MEAN =
MEDIAN =

180
251
316
499
574
600

SIZE CHECK = 0.06

E SPAN
TIME

( 711.08 -
= 132 sec

(2) TF16FCN.

%
VOLUME

0.00
0.00
0.01
0.02
0.03
0.10
0.21
0.57
1.12
1.79
2.24
2.05
1.56
13.81
38.22
38.28

CUM %
VOLUME

0.00
0.01
0.01
0.03
0.06
0.16
0.36
0.93
2.05
3.85
6.08
8.14
9.70
23.50
61.72
100.00

100.00 100.00 100.00

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE = 221.
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 1.1

DEVIATION =

=50~

0.70

735.2
24.2

401.31)/ 600.05 = 0.52
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Table E3-29

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF1l6FCN
TEST DATE 2/20/89

TEST NUMBER 10157

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 44.0 INCHES

DIST FROM NOZZLE 65.1 INCHES

AZIMUTHAL ANGLE 42.5 DEG

CYLINDRICAL ANGLE 270 DEG

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY,

%

DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.33 0.00 0.00 0.00
25.1 - 31.6 6 1.97 0.03 0.00 0.00
31.6 - 39.8 3 0.98 0.02 0.00 0.01
39.8 - 50.1 5 1.64 0.06 0.01 0.01
50.1 - 63.1 10 3.28 0.19 0.04 0.05
63.1 - 79.4 12 3.93 0.36 0.09 0.14
79.4 - 100.0 18 5.90 0.86 0.26 0.39
100.0 - 125.9 20 6.56 1.47 0.54 0.94
125.9 - 158.5 23 7.54 2.71 1.27 2.20
158.5 - 199.5 37 12.13 6.97 4.12 6.32
199.5 - 251.2 53 17.38 16.61 12.64 18.97
251.2 - 316.2 84 27.54 38.67 35.71 54.68
316.2 - 398.1 22 7.21 16.41 19.30 73.98
398.1 - 501.2 7 2.30 8.30 12.32 86.30
501.2 - 631.0 3 0.98 4.68 7.92 94.22
631.0 - 794.3 1 0.33 2.63 5.78 100.00

305. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 211 MAXIMUM DIAMETER = 670.0
SURFACE MEAN = 236 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 257 TOTAL DROPS IN SAMPLE = 305.
SAUTER MEAN = 305 TOTAL OUT OF FOCUS = 5
WEIGHT MEAN = 346 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 310 AVE. DROPS PER FRAME = 1.5
SAMPLE SIZE CHECK = 0.06 DEVIATION = 0.31

RELATIVE SPAN = ( 559.50 - 219.64)/ 310.14 = 1.10

ELAPSED TIME = 32 sec B X5
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Table E3-30

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN.
TEST DATE 2/20/89
TEST NUMBER 10143
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 42.0 INCHES
DIST FROM NOZZLE 63.8 INCHES
AZIMUTHAL ANGLE 41.2 DEG
CYLINDRICAL ANGLE 270 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 3 0.84 0.01 0.00 0.00
25.1 - 31.6 7 1.97 0.04 0.00 0.00
31.6 - 39.8 10 2.81 0.08 0.01 0.01
39.8 - 50.1 8 2.25 0.09 0.01 0.03
50.1 - 63.1 18 5.06 0.33 0.06 0.09
63.1 - 79.4 20 5.62 0.62 0.15 0.23
79.4 - 100.0 27 7.58 1.33 0.39 0.62
100.0 - 125.9 33 9.27 2.53 0.93 1.55
125.9 - 158.5 34 9.55 4.16 1.93 3.48
158.5 - 199.5 39 10.96 7.41 4.28 7.76
199.5 - 251.2 68 19.10 20.69 15.13 22.88
251.2 - 316.2 53 14.89 25.02 22.75 45.63
316.2 - 398.1 22 6.18 16.66 19.23 64.85
398.1 - 501.2 9 2.53 10.74 15.50 80.35
501.2 - 631.0 3 0.84 5.29 9.31 89.67
631.0 - 794.3 2 0.56 4.98 10.33 100.00
356. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) : .
ARITHMETIC MEAN = 185 MAXIMUM DIAMETER = 654.2
SURFACE MEAN = 216 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 243 TOTAL DROPS IN SAMPLE = 356.
SAUTER MEAN = 310 TOTAL OUT OF FOCUS = 1
WEIGHT MEAN = 367 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 335 AVE. DROPS PER FRAME = 1.8
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.44
RELATIVE SPAN = ( 631.74 - 210.61)/ 335.75 = 1.25
ELAPSED TIME = 26 sec B X5

-52=-

CLASS
CHECK
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.017
.026
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Table E3-31

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF1l6FCN
TEST DATE 2/20/89
TEST NUMBER 10158
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 34.0 INCHES
DIST FROM NOZZLE 58.8 INCHES
AZIMUTHAL ANGLE 35.3 DEG
CYLINDRICAL ANGLE 270 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 6 0.66 0.02 0.00 0.00
25.1 - 31.6 28 3.09 0.13 0.02 0.02
31.6 - 39.8 28 3.09 0.20 0.04 0.06
39.8 - 50.1 35 3.86 0.38 0.09 0.15
50.1 - 63.1 76 8.38 1.26 0.37 0.52
63.1 - 79.4 60 6.62 1.63 0.60 1.12
79.4 - 100.0 92 10.14 3.87 1.78 2.90
100.0 - 125.9 129 14.22 8.63 5.01 7.91
125.9 - 158.5 158 17.42 16.78 12,28 20.19
158.5 - 199.5 178 19.63 28.76 25.98 46 .17
199.5 - 251.2 88 9.70 22.69 25.90 72.06
251.2 - 316.2 22 2.43 9.31 13.66 85.72
316.2 - 398.1 4 0.44 2.48 4.36 90.08
398.1 - 501.2 2 0.22 2.27 5.43 95.50
501.2 - 631.0 1 0.11 1.59 4.50 100.00
907. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 129 MAXIMUM DIAMETER = 554.0
SURFACE MEAN = 145 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 160 TOTAL DROPS IN SAMPLE = 907.
SAUTER MEAN = 196 TOTAL OUT OF FOCUS = 5
WEIGHT MEAN = 235 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 207 AVE. DROPS PER FRAME = 4.5
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.37

RELATIVE SPAN
ELAPSED TIME

( 396.53 -

22 sec

-53=-

133.35)/ 207.92 = 1.27

CLASS
CHECK

'3
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.014
.030
.030
.016

.006
.005




Table E3-32

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF1l6FCN.
TEST DATE 2/20/89

TEST NUMBER 10144

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 24.0 INCHES

DIST FROM NOZZLE 53.7 INCHES

AZIMUTHAL ANGLE 26.6 DEG

CYLINDRICAL ANGLE 270 DEG

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 23 2.89 0.25 0.06 0.06 0.000
25.1 - 31.6 63 7.91 1.01 0.28 0.34 0.000
31.6 - 39.8 68 8.54 1.62 0.55 0.89 0.001
39.8 - 50.1 94 11.81 3.51 1.49 2.37 0.002
50.1 - 63.1 101 12.69 5.77 3.03 5.41 0.003
63.1 -~ 79.4 111 13.94 10.25 6.85 12.25 0.008
79.4 - 100.0 134 16.83 19.50 16.37 28.62 0.019
100.0 - 125.9 140 17.59 32.54 34.49 63.11 0.040
125.9 - 158.5 46 5.78 16.35 21.40 84.51 0.025
158.5 - 199.5 15 1.88 8.30 13.57 98.09 0.016
199.5 - 251.2 1 0.13 0.92 1.91 100.00 0.002

796 . 100.00 100.00 100.00 160.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 74 MAXIMUM DIAMETER = 223.7
SURFACE MEAN = 82 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 90 TOTAL DROPS IN SAMPLE = 796.
SAUTER MEAN = 106 TOTAL OUT OF FOCUS = 1
WEIGHT MEAN = 119 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 117 AVE. DROPS PER FRAME = 4.0
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.36

RELATIVE SPAN = ( 174.67 - 75.02)/ 117.64 = 0.85

ELAPSED TIME = 24 sec B X5
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SINGLE TEST REPORT

Table

E3-33

BETE DROPLET ANALYSIS SYSTEM

TEST DATE 2/20/89
TEST NUMBER 10159
PRESSURE 56.0
CENTERLINE COORD 48.0
RADIAL COORD 14.0
DIST FROM NOZZLE 50.0
AZIMUTHAL ANGLE 16.3
CYLINDRICAL ANGLE 270

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.

PSI
INCHES
INCHES
INCHES
DEG
DEG

NOZZLE: (2) TF1l6FCN

%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 20 1.87 0.10 0.01 0.01
25.1 - 31.6 63 5.90 0.47 0.08 0.10
31.6 - 39.8 59 5.52 0.67 0.15 0.25
39.8 - 50.1 89 8.33 1.57 0.43 0.68
50.1 - 63.1 119 11.14 3.28 1.13 1.81
63.1 - 79.4 142 13.30 6.02 2.58 4.39
79.4 - 100.0 174 16.29 11.86 6.44 10.83
100.0 - 125.9 152 14.23 16.50 11.31 22.14
125.9 - 158.5 148 13.86 24.60 20.84 42.98
158.5 - 199.5 73 6.84 18.95 20.07 63.05
199.5 - 251.2 28 2.62 11.08 14.48 77.53
251.2 - 316.2 0 0.00 0.00 0.00 77.53
316.2 - 398.1 0 0.00 0.00 0.00 77.53
398.1 - 501.2 0 0.00 0.00 0.00 77.53
501.2 - 631.0 0 0.00 0.00 0.00 77.53
631.0 - 794.3 1 0.09 4.91 22.47 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 92 MAXIMUM DIAMETER = 761.4
SURFACE MEAN = 105 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 122 'TOTAL DROPS IN SAMPLE = 1068.
SAUTER MEAN = 166 TOTAL OUT OF FOCUS = 5
WEIGHT MEAN = 289 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 173 AVE. DROPS PER FRAME = 5.3
SAMPLE SIZE CHECK = 0.22 DEVIATION = 0.47
RELATIVE SPAN = ( 704.39 - 97.99)/ 173.57 = 3.49
ELAPSED TIME 22 sec B X5

=5

5=

CLASS
CHECK

0.000
0.000
0.000
0.001
0.003
0.007
0.013
0.024
0.023
0.017
0.000
0.000
0.000
0.000
0.026




Table E3-34

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF1l6FCN.
TEST DATE 2/20/89
TEST NUMBER 10145
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 0.0 INCHES
DIST FROM NOZZLE 48.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.37 0.00 0.00 0.00
25.1 - 31.6 19 3.53 0.06 0.01 0.01
31.6 - 39.8 16 2.97 0.08 0.01 0.01
39.8 - 50.1 20 3.71 0.15 0.02 0.03
50.1 - 63.1 36 6.68 0.42 0.07 0.10
63.1 - 79.4 34 6.31 0.65 0.14 0.24
79.4 - 100.0 47 8.72 1.36 0.36 0.61
100.0 - 125.9 44 8.16 1.95 0.64 1.25
125.9 - 158.5 39 7.24 2.84 1.20 2.45
158.5 - 199.5 51 9.46 5.86 3.11 5.56
199.5 - 251.2 56 10.39 10.23 6.85 12.41
251.2 - 316.2 89 16.51 25.65 21.62 34.02
316.2 - 398.1 57 10.58 24.78 25.60 59.63
398.1 - 501.2 18 3.34 12.19 15.72 75.35
501.2 - 631.0 9 1.67 10.11 16.78 92.13
631.0 - 794.3 2 0.37 3.69 7.87 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 190 MAXIMUM DIAMETER = 772.3
SURFACE MEAN = 228 . MINIMUM DIAMETER = 24.2
VOLUME MEAN = 260 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 339 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 398 TOTAL FRAMES IN SAMPLE =
VOLUME MEDIAN = 370 AVE. DROPS PER FRAME =
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.48

RELATIVE SPAN = ( 614.27 - 236.12)/ 370.35 = 1.02

ELAPSED TIME = 25 sec
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539. 100.00 100.00 100.00 100.00

539.

200
2.7

B X5

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.004
0.008
0.025
0.029
0.018
0.019
0.009




Table E3-35

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10160
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 14.0 INCHES
DIST FROM NOZZLE 50.0 INCHES
AZIMUTHAL ANGLE 16.3 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 ~ 25.1 13 1.35 0.05 0.01 0.01
25.1 - 31.6 24 2.49 0.14 0.02 0.03
31.6 - 39.8 39 4.05 0.34 0.06 0.08
39.8 -~ 50.1 46 4.78 0.63 0.13 0.22
50.1 - 63.1 89 9.25 1.88 0.49 0.71
63.1 - 79.4 96 9.98 3.26 1.08 1.78
79.4 - 100.0 133 13.83 7.04 2.91 4.69
100.0 - 125.9 174 18.09 14.69 7.66 12.36
125.9 - 158.5 197 20.48 25.75 16.71 29.07
158.5 -~ 199.5 112 11.64 22.80 18.47 47.54
199.5 -~ 251.2 31 3.22 10.01 10.23 57.76
251.2 - 316.2 4 0.42 1.99 2.51 60.27
316.2 - 398.1 1 0.10 0.88 1.47 61.74
398.1 - 501.2 1 0.10 1.51 3.32 65.05
501.2 - 631.0 0 0.00 0.00 0.00 65.05
631.0 - 794.3 1 0.10 3.40 11.17 76.23
794.3 ~ 1000.0 1 0.10 5.62 23.77 100.00
962. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 109 MAXIMUM DIAMETER = 920.5
SURFACE MEAN = 125 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 150 TOTAL DROPS IN SAMPLE = 962.
SAUTER MEAN = 217 TOTAL OUT OF FOCUS = 5
WEIGHT MEAN = 418 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 211 AVE. DROPS PER FRAME = 4.8
SAMPLE SIZE CHECK = 0.24 DEVIATION = 0.48
RELATIVE SPAN = ( 869.29 - 119.71)/ 211.81 = 3.54
ELAPSED TIME = 22 sec B X5
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CLASS
CHECK

0.000
0.000
0.000
0.001
0.001
0.003
0.009
0.019
0.021
0.012
0.003
0.002
0.004
0.000
0.013
0.027




Table E3-36

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN.
TEST DATE 2/20/89
TEST NUMBER 10146
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 24.0 INCHES
DIST FROM NOZZLE 53.7 INCHES
AZIMUTHAL ANGLE 26.6 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 4 1,03 0.07 0.02 0.02
25.1 - 31.6 17 4,37 0.46 0.12 0.14
31.6 - 39.8 23 5.91 0.95 0.31 0.44
39.8 - 50.1 34 8.74 2.19 0.89 1.33
50.1 - 63.1 50 12.85 5.06 2.58 3.92
63.1 - 79.4 65 16.71 10.03 6.32 10.23
79.4 - 100.0 78 20.05 19.83 16.05 26.28
100.0 - 125.9 61 15.68 23.63 23.60 49.88
125.9 - 158.5 47 12.08 28.39 35.37 85.25
158.5 - 199.5 9 2.31 8.03 12.17 97.42
199.5 - 251.2 1 0.26 1.38 2.58 100.00
389. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 83 MAXIMUM DIAMETER = 211.2
SURFACE MEAN = 91 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 97 TOTAL DROPS IN SAMPLE = 389.
SAUTER MEAN = 112 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 124 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 126 AVE. DROPS PER FRAME = 1.9
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.33
RELATIVE SPAN {( 174.03 - 78.99)/ 126.02 = 0.75
ELAPSED TIME 49 sec B X5
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Table E3-37

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

NOZZLE: (2) TF1l6FCN

TEST DATE 2/20/89

TEST NUMBER 10161

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 34.0 INCHES

DIST FROM NOZZLE 58.8 INCHES

AZIMUTHAL ANGLE 35.3 DEG

CYLINDRICAL ANGLE 90 DEG

2 NOZZLES 4 FT. APART.

TESTS FROM CL. OF ARRAY.

%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME

20.0 - 25.1 56 3.69 0.33 0.08 0.08
25.1 - 31.6 144 9.49 1.29 0.36 0.44
31.6 - 39.8 116 7.64 1.57 0.54 0.98
39.8 - 50.1 171 11.26 3.51 1.49 2.47
50.1 - 63.1 231 15.22 7.47 4.00 6.47
63.1 -~ 79.4 241 15.88 12.28 8.25 14.72
79.4 - 100.0 227 14.95 18.47 15.67 30.39

100.0 - 125.9 194 12.78 24.27 25.52 55.91

125.9 - 158.5 102 6.72 19.70 25.73 81.64

158.5 - 199.5 34 2.24 10.29 16.83 98.47

199.5 - 251.2 2 0.13 0.81 1.53 100.00

1518,

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 72

SURFACE MEAN = 80 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 88 TOTAL DROPS IN SAMPLE = 1518.
SAUTER MEAN = 106 TOTAL OUT OF FOCUS = 5
WEIGHT MEAN = 120 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 120 AVE. DROPS PER FRAME = 7.6
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.40

RELATIVE SPAN = ( 178.65 - 71.29)/ 120.69 = 0.89
ELAPSED TIME = 22 sec B

100.00- 100.00 100.00 100.00

(MICRONS)

MAXIMUM DIAMETER = 200.8
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CLASS
CHECK

0.000
0.001
0.002
0.005
0.009
0.018
0.029
0.029
0.019
0.002




SINGLE TEST REPORT

TEST DATE
TEST NUMBER

PRESSURE

CENTERLINE COORD

RADIAL COORD

DIST FROM NOZZLE

Table E3-38

BETE DROPLET ANALYSIS SYSTEM

2/20/89
10147

NOZZLE:

56.0 PSI

48.0 INCHES
42.0 INCHES
63.8 INCHES

(2) TF1l6FCN.

AZIMUTHAL ANGLE 41.2 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 10 1.08 0.03 0.00 0.00
25.1 - 31.6 21 2.27 0.08 0.01 0.01
31.6 - 39.8 33 3.56 0.19 0.03 0.05
39.8 - 50.1 35 3.78 0.30 0.06 0.11
50.1 - 63.1 65 7.01 0.90 0.25 0.36
63.1 - 79.4 71 7.66 1.58 0.54 0.90
79.4 - 100.0 83 8.95 2.91 1.25 2.15
100.0 - 125.9 122 13.16 6.63 3.56 5.71
125.9 - 158.5 127 13.70 11.04 7.50 13.21
158.5 - 199.5 160 17.26 22.04 18.85 32.06
199.5 - 251.2 122 13.16 25.81 27.35 59.42
251.2 - 316.2 65 7.01 21.17 27.82 87.24
316.2 - 398.1 11 1.19 5.76 9.60 96.84
398.1 - 501.2 2 0.22 1.56 3.16 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =

VOLUME
SAUTER
WEIGHT
VOLUME
SAMPLE

MEAN =
MEAN =
MEAN =
MEDIAN =

927. .~ 100.00 100.00 100.00 T00.00

139
158
174
210
236
235

SIZE CHECK = 0.02

RELATIVE SPAN
ELAPSED TIME

( 338.74 -

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =

TOTAL OUT OF FOCUS = 4
TOTAL FRAMES IN SAMPLE = 200

AVE. DROPS PER FRAME =
DEVIATION =

23 sec

-60~

0.40
146.82)/ 235.52 = 0.81

427.6
24.2
TOTAL DROPS IN SAMPLE =

927.

CLASS
CHECK

%

OO0OO0OO0OO0O0OO0OO0OOODOOOO

.000
.000
.000

.001
.001
.004
.009

.031
.032
.011
.004




Table E3-39

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10162
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 44.0 INCHES
DIST FROM NOZZLE 65.1 INCHES
AZIMUTHAL ANGLE 42.5 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM &%
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.31 0.00 0.00 0.00
25.1 - 31.6 11 1.73 0.04 0.00 0.00
31.6 - 39.8 14 2.20 0.07 0.01 0.02
39.8 - 50.1 13 2.05 0.10 0.02 0.03
50.1 -~ 63.1 23 3.62 0.27 0.06 0.09
63.1 - 79.4 25 3.94 0.48 0.14 0.23
79.4 - 100.0 42 6.61 1.31 0.47 0.70
100.0 - 125.9 51 8.03 2.57 1.17 1.87
125.9 - 158.5 68 10.71 5.29 2.98 4.85
158.5 - 199.5 103 16.22 12.59 8.90 13.75
199.5 - 251.2 150 23.62 29.80 26.83 40.58
251.2 - 316.2 95 14.96 28.16 30.96 71.54
316.2 - 398.1 32 5.04 14.50 19.72 91.27
398.1 - 501.2 5 0.79 3.75 6.58 97.85
501.2 - 631.0 1 0.16 1.05 2.15 100.00
635. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 182 MAXIMUM DIAMETER = 519.7
SURFACE MEAN = 201 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 217 TOTAL DROPS IN SAMPLE = 635.
SAUTER MEAN = 252 TOTAL OUT OF FOCUS = 6
WEIGHT MEAN = 278 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 273 AVE. DROPS PER FRAME = 3.2
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.33
RELATIVE SPAN ( 392.88 - 185.98)/ 273.41 = 0.76
ELAPSED TIME 23 sec B X5
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CLASS
CHECK

:

OCOO0OO0OODOO0OO0DOOOOO0O

.000
.000
.000
.000
.000
.001
.001
.003
.010
.031

.023
.008
.002




Table E3-40

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF1l6FCN.
TEST DATE 2/20/89

TEST NUMBER 10148

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 60.0 INCHES

DIST FROM NOZZLE 76 .8 INCHES

AZIMUTHAL ANGLE 51.3 DEG

CYLINDRICAL ANGLE 90 DEG

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % cuMm %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.43 0.00 0.00 0.00
25.1 -~ 31.6 7 3.00 0.04 0.00 0.00
31.6 - 39.8 20 8.58 0.16 0.01 0.01
39.8 - 50.1 11 4.72 0.13 0.01 0.03
50.1 - 63.1 14 6.01 0.24 0.03 0.05
63.1 - 79.4 24 10.30 0.72 0.11 0.16
79.4 - 100.0 16 6.87 0.75 0.14 0.30
100.0 - 125.9 20 8.58 1.44 0.33 0.62
125.9 - 158.5 21 9.01 2.57 0.76 1.39
158.5 - 199.5 19 8.15 3.45 1.24 2.63
199.5 - 251.2 15 6.44 4.63 2.18 4.81
251.2 - 316.2 22 9.44 9.86 5.59 10.41
316.2 - 398.1 4 1.72 - 3.04 2.25 12.65
398.1 - 501.2 14 6.01 17.76 16.89 29.54
501.2 - 631.0 14 6.01 25.37 28.89 58.43
631.0 - 794.3 11 4.72 29.85 41.57 100.00

233. 100.00 100.00 100.00 7100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 200 MAXIMUM DIAMETER = 733.1
SURFACE MEAN = 270 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 330 TOTAL DROPS IN SAMPLE = 233.
SAUTER MEAN = 490 TOTAL OUT OF FOCUS = 4
WEIGHT MEAN = 558 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 598 AVE. DROPS PER FRAME = 1.2
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.66

RELATIVE SPAN = ( 711.85 - 312.49)/ 598.63 = 0.67

ELAPSED TIME = 84 sec B X5
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COMPOSITE REPORT

TEST DATE 2/2
TESTS INCLUDED:
PRESSURE
CENTERLINE COORD
RADIAL COORD
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

Table E3-41

BETE DROPLET ANALYSIS SYSTEM

0,89

NOZZLE:

(2) TF16FCN.

10142 10143 10144 10145 10146 10147 10148

0.0 - 56.0
0.00 - 48.00
0.00 - 60.00

0.0 - 38.7
0 - 90

2 NOZZLES 4 FT. APART.

PSI

INCHES
INCHES

DEG
DEG

TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE
(MICRONS) DROPS OCCURRENCE AREA
20.0 - 25.1 47 - 1.36 0.03
25.1 - 31.6 145 4.19 0.12
31.6 - 39.8 181 5.23 0.22
39.8 - 50.1 214 6.18 0.40
50.1 - 63.1 296 8.55 0.87
63.1 - 79.4 343 9.91 1.63
79.4 - 100.0 405 11.70 3.04
100.0 - 125.9 448 12.94 5.25
125.9 - 158.5 343 9.91 6.37
158.5 - 199.5 316 9.13 9.30
199.5 - 251.2 276 7.97 12.89
251.2 - 316.2 235 6.79 17.14
316.2 - 398.1 96 2.77 11.02
398.1 - 501.2 53 1.53 9.93
501.2 - 631.0 40 1.16 11.76
631.0 - 794.3 23 0.66 10.03

AVERAGE SPATIAL D

ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK

RELATIVE SPAN
ELAPSED TIME

3461, 100.00

IAMETERS (MICRONS)

137
176
218
333
436
430

= 0.01

= ( 704.62 -
= 363 sec

% CUM &
VOLUME VOLUME

—0.00 T 0.00

0.01 0.01
0.02 0.04
0.05 0.09
0.15 0.24
0.35 0.59
0.82 1.42
1.78 3.20
2.72 5.92

5.00 10.91
8.73 19.64
14.51 34.15
11.70 45.85
13.46 59.31
19.97 79.28
20.72 100.00

MAXIMUM DIAMETER = 772.3
MINIMUM DIAMETER = 24.2

TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION =

193.07)/
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3461.
14
1400
2.5
0.68
430.20 = 1.19
B X5

CLASS
CHECK

3

COO0OOOO0OOO0OOOOOOOO0O

.000
.000
.000
.000
.000
.001
.002
.003
.006
.010
.017
.013
.015
.023
.024




Table E3-42

BETE DROPLET ANALYSIS SYSTEM
COMPOSITE REPORT NOZZLE: (2) TF16FCN

TEST DATE 2/20/89 ;
TESTS INCLUDED: 10142 10143 10144 10145 10146 10147 10148 10157 10158 1015¢
10160 10161 10162 ;

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 0.00 - 60.00 INCHES
AZIMUTHAL ANGLE 0.0 - 51.3 DEG
CYLINDRICAL ANGLE 0 - 270 DEG

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.

%
DIAMETER % SURFACE % CUM % CLASS
{MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME CHECK
20.0 - 25.1 145 1.64 0.04 0.00 0.00 0.000
25.1 - 31.6 421 4.75 0.18 0.02 0.02 0.000
31.6 - 39.8 440 4.97 0.28 0.04 0.06 0.000
39.8 - 50.1 573 6.47 0.57 0.09 0.15 0.000
50.1 - 63.1 844 9.53 1.30 0.27 0.42 0.000
63.1 - 79.4 919 10.38 2.26 0.58 1.00 0.001
79.4 - 100.0 1091 12.32 4.26 1.38 2.38 0.002
100.0 - 125.9 1lle8 13.19 7.16 2.90 5.28 0.003
125.9 - 158.5 1039 11.73 10.00 5.08 10.35 0.006
158.5 - 199.5 853 9.63 12.91 8.23 18.58 0.009
199.5 - 251.2 628 7.09 15.33 12.40 30.98 0.014
251.2 - 3l6.2 440 4.97 16.66 16.78 47.76 0.019
316.2 - 398.1 155 1.75 9.20 11.62 59.38 0.013
398.1 - 501.2 68 0.77 6.66 10.77 70.15 0.012
501.2 - 631.0 45 0.51 6.80 13.68 83.83 0.0l16
631.0 - 794.3 26 0.29 5.98 14.82 98.65 0.017
794.3 - 1000.0 1 0.01 0.41 1.35 100.00 0.002
8856. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 122 MAXIMUM DIAMETER = 920.5
SURFACE MEAN = 152 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 186 TOTAL DROPS IN SAMPLE = 8856.
SAUTER MEAN = 279 TOTAL OUT OF FOCUS = 45
WEIGHT MEAN = 385 TOTAL FRAMES IN SAMPLE = 2600
VOLUME MEDIAN = 331 AVE. DROPS PER FRAME = 3.4
SAMPLE SIZE CHECK = 0.0l DEVIATION = 0.63
RELATIVE SPAN = ( 697.60 - 156.61)/ 331.91 = 1.63
ELAPSED TIME = 506 sec B X5
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Table E3-43

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN
TEST DATE 2/20/89

TEST NUMBER 10149

PRESSURE 56.0 PSI

CENTERLINE COORD 96.0 INCHES

RADIAL COORD 60.0 INCHES

DIST FROM NOZZLE 113.2 INCHES

AZIMUTHAL ANGLE 32.0 DEG

CYLINDRICAL ANGLE 270 DEG

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
25.1 - 31.6 1 0.43 0.00 0.00 0.00 0.000
31.6 - 39.8 2 0.87 0.01 0.00 0.00 0.000
39.8 - 50.1 3 1.30 0.02 0.00 0.00 0.000
50.1 - 63.1 4 1.73 0.04 0.01 0.01 0.000
63.1 -~ 79.4 4 1.73 0.08 0.01 0.02 0.000
79.4 - 100.0 7 3.03 0.20 0.04 0.06 0.000
100.0 - 125.9 5 2.16 0.23 0.06 0.13 0.000
125.9 - 158.5 12 5.19 0.95 0.33 0.46 0.000
158.5 - 199.5 22 9.52 2.71 1.18 1.64 0.001
199.5 - 251.2 19 8.23 - 3.80 2.11 3.76 0.002
251.2 - 316.2 32 13.85 10.19 7.15 10.91 0.008
316.2 - 398.1 65 28.14 31.76 27.56 38.47 0.032
398.1 - 501.2 38 16.45 27.62 29.28 67.75 0.034
501.2 - 631.0 15 6.49 18.60 25.81 93.56 0.030
631.0 - 794.3 2 0.87 3.78 6.44 100.00 0.007

23T, 100.00 100.00 160.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 310 MAXIMUM DIAMETER = 733.1
SURFACE MEAN = 340 MINIMUM DIAMETER = 31.2
VOLUME MEAN = 365 TOTAL DROPS IN SAMPLE = 231. .
SAUTER MEAN = 418 TOTAL OUT OF FOCUS = 0
WEIGHT MEAN = 456 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 442 AVE. DROPS PER FRAME = 1.2
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.30

RELATIVE SPAN = ( 613.75 - 310.35)/ 442.91 = 0.69

ELAPSED TIME = 98 sec B X5
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Table E3-44

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TFl6FCN
TEST DATE 2/20/89

TEST NUMBER 10150

PRESSURE 56.0 PSI

CENTERLINE COORD 96.0 INCHES

RADIAL COORD 42.0 INCHES

DIST FROM NOZZLE 104.8 INCHES

AZIMUTHAL ANGLE 23.6 DEG

CYLINDRICAL ANGLE 270 DEG

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % CuM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 1 0.19 0.00 0.00 0.00 0.000
25.1 - 31.6 6 1.14 0.03 0.00 0.00 0.000
31.6 - 39.8 12 2.27 0.09 0.01 0.02 0.000
39.8 - 50.1 17 3.22 0.19 0.04 0.05 0.000
50.1 - 63.1 28 5.30 0.49 0.11 0.17 0.000
63.1 - 79.4 42 7.95 1.21 0.37 0.53 0.000
79.4 - 100.0 45 8.52 1.92 0.71 1.24 0.001
100.0 - 125.9 47 8.90 3.45 1.67 2.92 0.002
125.9 - 158.5 46 8.71 5.20 3.13 6.04 0.004
158.5 - 199.5 102 19.32 18.09 13.63 19.68 0.016
199.5 - 251.2 94 17.80 25.30 23.48 43.15 0.027
251.2 - 316.2 64 12.12 27.55 32.35 75.50 0.037
316.2 - 398.1 23 4.36 15.58 22.98 98.48 0.026
398.1 - 501.2 1 0.19 0.90 1.52 100.00 0.002

AVERAGE SPATIAL DIAMETERS (MICRONS)

ARITHMETIC MEAN = 165 MAXIMUM DIAMETER = 404.0
SURFACE MEAN = 185 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 201 TOTAL DROPS IN SAMPLE = 528.
SAUTER MEAN = 239 TOTAL OUT OF FOCUS = 0
WEIGHT MEAN = 263 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 266 AVE. DROPS PER FRAME = 2.6
SAMPLE SIZE CHECK = (.02 DEVIATION = 0.37

RELATIVE SPAN = ( 368.22 - 174.84)/ 266.88 = 0.72

ELAPSED TIME = 25 sec B X5
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Table E3-45

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10151
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 24.0 INCHES
DIST FROM NOZZLE 99.0 INCHES
AZIMUTHAL ANGLE 14.0 DEG
CYLINDRICAL ANGLE 270 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.39 0.01 0.00 0.00
25.1 - 31.6 12 2.33 0.08 0.01 0.01
31.6 - 39.8 12 2.33 0.13 0.02 0.02
39.8 - 50.1 22 4.26 0.37 0.06 0.08
50.1 - 63.1 45 8.72 1.18 0.22 0.30
63.1 - 79.4 43 8.33 1.82 0.43 0.73
79.4 - 100.0 62 12.02 4.04 1.19 1.92
100.0 - 125.9 70 13.57 7.20 2.66 4.58
125.9 ~ 158.5 112 21.71 18.43 8.62 13.19
158.5 - 199.5 83 16.09 20.68 11.89 25.08
199.5 - 251.2 40 7.75 15.79 11.41 36.49
251.2 - 316.2 5 0.97 2.71 2.28 38.78
316.2 - 398.1 0 0.00 0.00 0.00 38.78
398.1 ~ 501.2 1 0.19 1.85 2.88 41.66
501.2 - 631.0 2 0.39 4.46 7.63 49.29
631.0 - 794.3 4 0.78 15.73 35.90 85.19
794.3 - 1000.0 1 0.19 5.51 14.81 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =

VOLUME
SAUTER
WEIGHT
VOLUME
SAMPLE

MEAN =
MEAN =
MEAN =
MEDIAN =

128
154
194
306
497
634

SIZE CHECK = 0.15

RELATIVE SPAN
ELAPSED TIME

( 804.31 -

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION =

30 sec
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0.79

823.8
24.2

149.23)/ 634.75 = 1.03

516. 100.00 100.00 100.00 100.00

516.

200
2.6

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.001
0.003
0.010
0.014
0.013
0.003
0.000
0.003
0.009
0.041
0.017




Table E3-46

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10152
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 6.0 INCHES
DIST FROM NOZZLE 96.2 INCHES
AZIMUTHAL ANGLE 3.6 DEG
CYLINDRICAL ANGLE 270 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 5 0.67 0.01 0.00 0.00
25.1 - 31.6 35 4.70 0.15 0.02 0.02
31.6 - 39.8 24 3.23 0.16 0.02 0.04
39.8 - 50.1 39 5.24 0.40 0.07 0.12
50.1 - 63.1 56 7.53 0.89 0.21 0.32
63.1 - 79.4 66 8.87 1.63 0.47 0.79
79.4 - 100.0 83 11.16 3.22 1.17 1.96
100.0 - 125.9 79 10.62 4.94 2.27 4.23
125.9 - 158.5 90 12.10 8.82 5.08 9.31
158.5 - 199.5 106 14.25 16.43 11.90 21.20
199.5 - 251.2 75 10.08 18.50 16.90 38.10
251.2 - 316.2 49 6.59 19.08 21.88 59.98
316.2 - 398.1 26 3.49 15.75 22.51 82.49
398.1 - 501.2 11 1.48 10.01 17.51 100.00
744, 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 140 MAXIMUM DIAMETER = 468.3
SURFACE MEAN = 166 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 189 TOTAL DROPS IN SAMPLE = 744.
SAUTER MEAN = 248 TOTAL OUT OF FOCUS = 0
WEIGHT MEAN = 290 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 288 AVE. DROPS PER FRAME = 3.7
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.51

RELATIVE SPAN
ELAPSED TIME

(

428.45 -

24 sec
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161.71)/ 288.32 = 0.93

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.003
0.006
0.014
0.019
0.025
0.026
0.020




Table E3-47

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10153
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 6.0 INCHES
DIST FROM NOZZLE 96.2 INCHES
AZIMUTHAL ANGLE 3.6 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 - 25.1 3 0.51 0.01 0.00 0.00
25.1 - 31.6 8 1.35 0.03 0.00 0.00
31.6 - 39.8 15 2.53 0.08 0.01 0.01
39.8 - 50.1 25 4.22 0.22 0.03 0.05
50.1 - 63.1 24 4.05 0.33 0.06 0.11
63.1 - 79.4 30 5.06 0.65 0.16 0.27
79.4 - 100.0 62 10.46 2.06 0.63 0.90
100.0 - 125.9 49 8.26 2.63 1.02 1.92
125.9 - 158.5 73 12.31 5.86 2.79 4.71
158.5 - 199.5 94 15.85 12.36 7.51 12.22
199.5 - 251.2 98 16.53 19.97 15.11 27.34
251.2 - 316.2 55 9.27 17.47 16.50 43.84
316.2 - 398.1 37 6.24 18.96 22.73 66 .56
398.1 - 501.2 14 2.36 10.77 15.84 82.40
501.2 - 631.0 5 0.84 6.42 12.15 94.55
631.0 - 794.3 1 0.17 2.20 5.45 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0,05

RELATIVE SPAN
ELAPSED TIME

174
203
230
296
358
340

( 580.93 -

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION =

24 sec

-59 -

0.48

733.8
24.2

190.08)/ 340.00 = 1.15

593. 100.00 100.00 100.00 100.00

593.

200
3.0

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.003
0.009
0.017
0.019
0.026
0.018
0.014
0.006




Table E3-48

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF1l6FCN
TEST DATE 2/20/89
TEST NUMBER 10154
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 24.0 INCHES
DIST FROM NOZZLE 99.0 INCHES
AZIMUTHAL ANGLE 14.0 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
- 20.0 - 25.1 2 0.57 0.01 0.00 0.00
25.1 - 31.6 5 1.42 0.03 0.00 0.00
31.6 - 39.8 1 0.28 0.01 0.00 0.00
39.8 - 50.1 13 3.70 0.19 0.03 0.03
50.1 - 63.1 14 3.99 0.31 0.06 0.09
63.1 - 79.4 22 6.27 0.86 0.21 0.30
79.4 - 100.0 42 11.97 2.54 0.77 1.08
100.0 - 125.9 34 9.69 3.19 1.21 2.29
125.9 - 158.5 53 15.10 7.95 3.81 6.10
158.5 - 199.5 48 13.68 11.20 6.70 12.79
199.5 - 251.2 66 18.80 25.02 19.06 31.86
251.2 - 316.2 35 9.97 19.93 18.59 50.44
316.2 - 398.1 4 1.14 3.89 4.76 55.20
398.1 - 501.2 4 1.14 6.32 9.80 65.00
501.2 - 631.0 7 1.99 15.27 27.77 92.77
631.0 - 794.3 1 0.28 3.26 7.23 100.00

351, 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS)

ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =

SAMPLE SIZE CHECK = 0.07

RELATIVE SPAN
ELAPSED TIME

169
196
226
300
378
314

=
= 42

100.00 100.00 7100.00

MAXIMUM DIAMETER = 66
MINIMUM DIAMETER = 2

TOTAL DROPS IN SAMPLE =

TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME =

618.68 - 184.82)/

secC
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DEVIATION = 0.46

314.84 = 1.38

5.6
4.2

351.

1.8

X5

OOO0OO0O0CO0OO0O0OO0O0
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Table E3-49

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF16FCN
TEST DATE 2/20/89
TEST NUMBER 10155
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 42.0 INCHES
DIST FROM NOZZLE 104.8 INCHES
AZIMUTHAL ANGLE 23.6 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 - 25.1 9 1.11 0.04 0.00 0.00
25.1 - 31.6 36 4.44 0.23 0.03 0.04
31.6 - 39.8 41 5.06 0.37 0.06 0.10
39.8 - 50.1 42 5.19 0.60 0.13 0.22
50.1 - 63.1 79 9.75 1.75 0.45 0.68
63.1 - 79.4 82 10.12 2.89 0.94 1.62
79.4 - 100.0 101 12.47 5.63 2.30 3.92
100.0 - 125.9 114 14.07 9.96 5.10 9.03
125.9 - 158.5 121 14.94 16.61 10.67 19.70
158.5 - 199.5 100 12.35 21.51 17.32 37.02
199.5 - 251.2 58 7.16 19.85 20.14 57.16
251.2 - 316.2 23 2.84 12.07 15.17 72.33
316.2 - 398.1 2 0.25 1.77 2.92 75.25
398.1 - 501.2 1l 0.12 1.13 2.06 77.31
501.2 - 631.0 0 0.00 0.00 0.00 77.31
631.0 - 794.3 0 0.00 0.00 0.00 77.31
794.3 - 1000.0 1l 0.12 5.57 22.69 100.00

810. 160.00 100.00 100.00 7100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK =

RELATIVE SPAN
ELAPSED TIME

902.0

114 MAXIMUM DIAMETER =
134 MINIMUM DIAMETER = 24.2
158 TOTAL DROPS IN SAMPLE = 810.
221 TOTAL OUT OF FOCUS = 4
366 TOTAL FRAMES IN SAMPLE = 200
233 AVE. DROPS PER FRAME = 4.1
0.23 DEVIATION = 0.51
( 856.24 - 129.75)/ 233.98 = 3.10
25 sec B X5
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Table E3-50

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (2) TF1l6FCN
TEST DATE 2/20/89
TEST NUMBER 10156
PRESSURE 56.0 PS1I
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 60.0 INCHES
DIST FROM NOZZLE 113.2 INCHES
AZIMUTHAL ANGLE 32.0 DEG
CYLINDRICAL ANGLE 90 DEG
2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 3 1.01 0.01 0.00 0.00
25.1 - 31.6 3 1.01 0.01 0.00 0.00
31.6 - 39.8 6 2.01 0.03 0.00 0.01
39.8 - 50.1 6 2.01 0.06 0.01 0.01
50.1 - 63.1 12 4.03 0.18 0.03 0.04
63.1 - 79.4 13 4.36 0.29 0.06 0.10
79.4 - 100.0 8 2.68 0.29 0.07 0.17
100.0 - 125.9 21 7.05 1.14 0.36 0.53
125.9 - 158.5 38 12.75 3.29 1.30 1.83
158.5 - 199.5 14 4.70 2.01 1.01 2.84
199.5 - 251.2 22 7.38 5.06 3.25 6.09
251.2 - 316.2 51 17.11 17.99 14.30 20.40
316.2 - 398.1 61 20.47 34.24 34.39 54.78
398.1 - 501.2 34 11.41 27.65 33.42 88.21
501.2 - 631.0 6 2.01 7.76 11.79 100.00

OCOO0OOOO0OOCOCOOOO
L] * . * L] L] L] L] . L] L]

298. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 243 MAXIMUM DIAMETER = 579.6

SURFACE MEAN = 277 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 302 TOTAL DROPS IN SAMPLE = 298.
SAUTER MEAN = 360 TOTAL OUT OF FOCUS = 4
WEIGHT MEAN = 388 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 389 AVE. DROPS PER FRAME = 1.5
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.37

RELATIVE SPAN = ( 513.01 - 276.06)/ 389.72 = 0.61

ELAPSED TIME = 44 sec B X5
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Table D3-51

BETE DROPLET ANALYSIS SYSTEM

COMPOSITE REPORT NOZZLE: (2) TF1l6FCN

TEST DATE 2/20/89

TESTS INCLUDED: 10149 10150 10151 10152 10153 10154 10155 10156
PRESSURE 0.0 - 56.0 PSI

CENTERLINE COORD 0.00 - 96.00 INCHES

RADIAL COORD 0.00 - 60.00 INCHES

AZIMUTHAL ANGLE 0.0 - 58.0 DEG

CYLINDRICAL ANGLE 0 - 90 DEG

2 NOZZLES 4 FT. APART.
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 25 0.61 0.01 0.00 0.00 0.000
25.1 - 31.6 106 2.60 0.06 0.01 0.01 0.000
31.6 - 39.8 113 2.78 0.10 0.01 0.02 0.000
39.8 - 50.1 167 4.10 0.23 0.03 0.05 0.000
50.1 - 63.1 262 6.44 0.55 0.10 0.15 0.000
63.1 - 79.4 302 7.42 1.02 0.24 0.39 0.000
79.4 - 100.0 410 10.07 2.15 0.63 1.02 0.001
100.0 - 125.9 419 10.29 3.51 1.30 2.32 0.001
125.9 - 158.5 545 13.39 7.15 3.31 5.63 0.004
158.5 - 199.5 569 13.98 11.78 6.85 12.49 0.008
199.5 - 251.2 472 11.59 15.44 11.30 23.78 0.013
251.2 - 316.2 314 7.71 16.20 14.88 38.67 0.017
316.2 - 398.1 218 5.35 18.17 21.20  59.87 0.024
398.1 - 501.2 104 2.55 12.95 18.48 78.35 0.021
501.2 - 631.0 35 0.86 7.15 13.07 91.41 0.015
631.0 - 794.3 8 0.20 2.56 5.85 97.27 0.007
794.3 - 1000.0 2 0.05 0.97 2.73 100.00 0.003

4071. 100.00 -100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS)

ARITHMETIC MEAN = 161 MAXIMUM DIAMETER = 902.0
SURFACE MEAN = 194 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 226 " TOTAL DROPS IN SAMPLE = 4071.
SAUTER MEAN = 308 TOTAL OUT OF FOCUS = 13
WEIGHT MEAN = 384 TOTAL FRAMES IN SAMPLE = 1600
VOLUME MEDIAN = 362 AVE. DROPS PER FRAME = 2.5
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.55

RELATIVE SPAN = ( 616.45 -~ 187.11)/ 362.08 = 1.19

ELAPSED TIME = 312 sec B X5
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Table E3-52

RETE DROFLET ANALYSIS SYSTEHM

SINGLE TEST REFORT NOZZLE: ¢(4) TE1GECN
TEST DATE 2/24/89
TEST NUMEER 10277
PRESSURE 56.0 PSI
CENTERLINE COORI 96.0 INCHES
RADIAL COOKRD 78.0 INCHES
DIST FROM NOZZLE  123.7 INCHES
AZIMUTHAL ANGLE 39.1 DEG
CYLINDRICAL ANGLE 270 DEG
4 NOZZLES 2 FT. AFPAKT.
TESTS FROM CL. OF ARRAY.
y4
I IAMETER A SURFACE ya
(MICRONS) IROPS OCCURRENCE AREA UVOLUME
20.0 - 28.1 7 3.38 0,01 T0.00
25.1 -  21.6 5 2.42 0.01 0.00
31.6 -  39.8 4 1.93 0.01 0.00
29.8 -  50.1 0 0.00 0.00 0.00
50.1 -  63.1 2 0.97 0.01 0.00
3.1 - 79.4 3 1.45 0.04 0.01
79.4 - 100.0 2 0.97 0.05 0.01
100.0 - 125.9 5 2.42 0.17 0.04
125.9 - 158.5 2 0.97 0.11 0.03
158.5 - 199.% & 2.90 0.48 0.17
199.5 - 251.2 11 5,31 1.43 0.64
251.2 - 2316.2 10 4.83 2,05 1.15
316.2 - 398.1 17 8.21 5.73 4,12
398.1 - 501.2 73 35.27 40.23 36.91
501.2 - 631.0 54 26.09 41.14 44,35
631.0 - 794.3 5 2.42 6.85 9.93
794,23 - 1000.0 1 0.48 1.67 2.64
207. 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =
SUKFACE MEAN =

VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN

SAMPLE SIZE CHECK

RELATIVE SPAN
ELAFSED TIME

392
429
452
S02

529

526
o.

¢
23

(MICRONS) 3

MAXIMUM DIAMETER
MINIMUM DIAMETER

TOTAL DROPS IN SAMFLE

TOTAL OUT OF FOCUS =

TOTAL FRAMES IN SAMPLE
DROFS PER FRAME

AVE.
03 DEVIATION = 0.25

671.40 -
3 sec

421.55)7  526.08 =

~74-

0.47

CuM %
VOLUME
0.09
0.00
0.00
0.00
0.00
0.01
0.02
0.006
0.09
0.26
0.90
2.0%
6.17
43.08
B7.43
97.36
100.00

it
tJ
[}
ot

CLASS
CHECK
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.00%
0.042
0.051
0.011
0.003



RETE DROPLET ANALYSIS SYSTEM
SINGLE TEST REPOKRT NOZZLE: (4) TF16FCN
TEST DATE 2/724/89
TEST NUMEER 10276 ‘
PRESSURE 6.0 FSI )
CENTERLINE COORID 96.0 INCHES
RADIAL COORD 54.0 INCHES
DIST FROM NOZZLE 110.1 INCHES
AZIMUTHAL ANGLE 29.4 [DEG
CYLINDRICAL ANGLE 270 DEG
4 NOZZLES 2 FT. APART.
TESTS FROM CL. OF AREKAY.
%
DIAMETER yA SUREACE % CuM X%
{MICRONS) DROFS OCCURRENCE AREA VOLUME VOLUME
20.0 - 23, 3 0.55 0.01 0.00 0.00
23.1 - 31.6 12 2.21 0.06 0.01 0.01
31.6 - 39.8 13 2.39 0.09 0.01 0.02
39.8 - 90.1 17 3.12 0.18 0.03 0.05
0.1 - 63.1 36 6.62 0.63 0.14 0.19
63.1 - 79.4 35 6.43 0.93 0.25 0.43
79.4 - 100.0 a1 9.37 2.20 0.74 1.18
100.0 - 125.9 61 11.21 4.14 1.76 2.94
125.9 - 158.5 29 10.83 6.16 3.25 6.19
158.3 - 199.5 71 13.035 12.08 8.12 14,31
199.5 - 2051.2 106 19.49 27.25 22.54 36.86
2851.2 - 316.2 S0 9.19 20.44 21.31 58.17
316.2 - 398.1 20 3.68 12.48 16.06 74.23
398.1 - 501.2 4 0.74 3.94 6.36 80.58
501.2 - 631.0 o 0.92 7.09 13.71 94.29
631.0 - 794.3 1 0.18 2.32 9.71 100.00
o44. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) =
ARITHMETIC MEAN = 161 MAXIMUM DIAMETER = 664.0
SURFACE MEAN = 187 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 211 TOTAL DROPS IN SAMPLE = S44.
SAUTER MEAN = 269 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 325 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 292 AVE. DROPS PER FRAME = 2.7
SAMPLE SIZE CHECK = 0.06 DEVIATION = 0.44
RELATIVE SPAN = ( $589.3% - 180.80)/ 292.98 = 1.39
ELAPSED TIME = 26 sec B X

Table E3-53

-75=

CLASS
CHECK



SINGLE TEST REFORT NOZZLE: (4) TF1GECN
TEST DATE 2/24/89
TEST NUMBER 102795
FRESSUKE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
KADIAL COORD 30.0 INCHES
O IST FROM NOZZLE 100.6 INCHES
AZIMUTHAL ANGLE 17.4 1DEG
CYLINDRICAL ANGLE 270 DEG
4 NOZZLES 2 FT. APART.
TESTS FKOM CL. OF ARKAY.
%
D IAMETER % SURFACE % CuM %
(MICKONS) IKOPS OCCURRENCE AREA VOLUME VOLUME
T20.0 - 28017 776 T TTTi.el T TTo.o2n TT0.00  C0.00
25.1 - 31.6 14 2.35 0.06 0.01 0.01
31.6 - 39.8 13 2.18 0.08 0.01 0.02
39.8 - 50.1 30 5.03 0.29 0.04 0.06
50.1 =~ 63.1 29 4.87 0.42 0.08 0.14
63.1 - 79.4 43 7.21 1.03 0.24 0.38
79.4 - 100.0 52 8.72 1.98 0.59 0.97
100.0 -~ 125.9 74 12.42 4.39 1.63 2.60
125.9 - 1358.95 78 13.09 7.49 3.54 6.13
158.% - 199.5 93 15.60 13.78 8.08 14.22
199.5 - 251.2 73 12.25 17.47 13.00 27.22
251.2 - 316.2 56 9.40 20.09 18.36 45.58
316.2 - 398.1 20 3.36 11.17 12.69 98.27
398.1 - 501.2 8 1.34 8.00 12.16 70.43
501.2 - 631.0 3 0.50 4.73 9.02 79.45
631.0 - 794.3 4 0.67 9.00 20.55 100.00
S96. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 1359 MAXIMUM DIAMETER = 755.2
SURFACE MEAN = 190 MINIMUM DNIAMETER = 24.2
VOLUME MEAN = 222 TOTAL DROPS IN SAMPLE = Y96.
SAUTER MEAN = 306 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 402 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 344 AVE. DROPS PER FRAME = 3.0
SAMPLE SIZE CHECK = 0.07 DEVIATION = 0.54
RELATIVE SPAN = ( 695.53 - 181.19)/ 344.89 = 1.49
ELAPSED TIME = 29 sec B X

Table E3-54

RETE DROPLET ANALYSIS SYSTEM
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ble E3-55

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST KREPORT NOZZLE: (4) TF16GFCN
TEST DATE 2/724/89

TEST NUMBER 10274

FRESSURE 56.0 PSI

CENTERLINE COOKRD 96.0 INCHES

RAIIAL COORD 0.0 INCHES

DIST FROM NOZZLE 96.0 INCHES

AZIMUTHAL ANGLE 0.0 IEG

CYLINDKRICAL ANGLE - O IES

4 NOZZLES 2 FT. APART.
TESTS FROM CL. OF AKRRAY.

%

D IAMETER y4 SUREACE % CuM 2 CLASS
(MICRONS) DIROFS OCCURKRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 11 0.76 0.02 0.00 0.00 0.000
25.1 - 31.6 o4 3.75 0.12 0.01 0.01 0.000
31.6 - 39.8 65 4.51 0.21 0.03 0.04 0.000
39.8 - 90.1 46 3.19 0.23 0.04 0.08 0.000
50.1 - 63.1 100 6.94 0.76 0.16 0.24 0.000
63.1 - 79.4 129 8.96 1.57 0.42 0.66 0.000
79.4 - 100.0 151 10.49 2.96 1.01 1.67 0.001
100.0 - 125.9 176 12.22 5.43 2.31 3.98 0.003
125.9 - 158.95 192 13.33 9.28 4.95 8.92 0.006
158.5 - 199.5 212 14.72 15.97 10.63 19.55 0.012
199.5 - 251.2 139 9.65 16.58 13.89 33.44 0.016
251.2 - 316.2 88 6.11 16.33 17.05 50.49 0.020
316.2 - 398.1 43 2.99 12.56 16.45 66.93 0.019
398.1 - 501.2 26 1.81 11.64 18.85 85.78 0.022
S01.2 - 631.0 7 0.49 4.85 9.78 95.56 0.011
631.0 - 794.3 0 0.00 0.00 0.00 95.56 0.000
794.3 - 1000.0 1 0.07 1.50 4.44 100.00 0.005
1440. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 143 MAXIMUM DIAMETER = 794.7
SURFACE MEAN = 170 . MINIMUM DIAMETER = 24.2
 VOLUME MEAN = 198 TOTAL DROPS IN SAMPLE = 1440.
SAUTER MEAN = 269 - TOTAL OUT OF FOCUS = 0
‘WEIGHT MEAN = 338 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 314 AVE. DROPS PER FRAME = 7.2
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.54

RELATIVE SPAN = ( 555.25 - 163.88)/ 314.01 = 1.24

ELAPSED TINME = 34 sec - B XS
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Table E3-56

RETE DDROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (4) TF16FCN
TEST DATE 2/24/89
TEST NUMERER 10278
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COOKD 30.0 INCHES
IIST FROM NOZZLE 100.6 INCHES
AZIMUTHAL ANGLE 17.4 DEG
CYLINDRICAL ANGLE 90 DEG
4 NOZZLES 2 FT. APAKT.
TESTS FROM CL. OF ARRAY.
A
LIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
30.0 - 25.1 9 T 0.67  0.02° 0.00  0.00
25.1 - 31.6 38 2.81 0.10 0.01 0.02
31.6 - 39.8 38 2.81 0.15 0.02 0.04
39.8 - 90.1 9l 3.77 0.31 0.06 0.10
0.1 - 63.1 88 6.351 0.84 0.22 0.32
63.1 - 79.4 108 7.99 1.62 0.53 0.85
79.4 - 100.0 128 9.47 3.04 1.25 2.10
100.0 - 125.9 184 13.61 6.91 3.97 3.67
125.9 - 158.95 215 15.90 12.65 8.18 13.84
158.5 - 199.95 238 17.60 22.22 18.08 31.93
199.5 - 251.2 145 10.72 20.94 21.20 53.13
251.2 - 316.2 80 5.92 17.98 22.70 75.83
316.2 - 398.1 21 R 1] 7.60 12.20 88.03
398.1 - 501.2 8 - 0.99 4.66 9.43 97.47
S01.2 - 631.0 1 0.07 0.97 2.93 100.00
1352. 100.00 100.00 100.00 100.00
AVERAGE SFPATIAL DIAMETERS (MICRONS) =
ARITHMETIC MEAN = 139 MAXIMUM DIAMETER = 574.2
SURFACE MEAN = 158 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 176 TOTAL DROPS IN SAMPLE = 1352.
SAUTER MEAN = 220 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 260 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 244 AVE. DROPS PER FRAME = 6.8
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.42
RELATIVE SPAN = ( 418.50 - 145.74)/ 244.39 = 1.12
ELAPSED TIME = 28 sec ' B X
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SINGLE TEST KREFORT NOZZLE: (4) TF1GECN
TEST DATE 2/24/89
TEST NUMEER 10279
PRESSUKE 56.0 PSI
CENTEKRLINE COOQORD 96.0 INCHES
KALIAL COORD 54.0 INCHES
nIST FROM NOZZLE 110.1 INCHES
AZ IMUTHAL ANGLE 29.4 DEG
CYLINDRICAL ANGLE 90 DEG
4 NOZZLES 2 FT. APAKRT.
TESTS FROM CL. OF AKRAY.
%
D IAMETER % SURFACE X cuM %
(MICRONS) TIROFS OCCURRENCE AREA VOLUME VOLUME
20.0 - 29.1 10 1.36 0.03 0.00 0.00
29.1 - 31.6 34 4,61 0.17 0.01 0.02
31.6 - 39.8 38 5.15 0.29 0.03 0.035
39.8 - 50.1 30 4.07 0.34 0.04 0.09
50.1 - 63.1 o4 7.32 0.95 0.15 0.24
63.1 - 79.4 74 10.03 2.08 0.42 0.66
79.4 - 100.0 71 9.62 3.11 0.78 1.4%
100.0 - 125.9 119 16.12 8.30 2.64 4.08
125.9 - 158.5 113 15.31 12.73 S5.14 9.22
158.9 - 199.95 97 13.14 17.20 8.71 17.93
199.5 - 251.2 60 8.13 16.23 10.15 28.08
291.2 - 316.2 24 3.25 10.60 8.48 36.96
316.2 - 398.1 7 0.99 9.07 9.19 41.75
398.1 - ©501.2 1 0.14 0.90 1.02 42.76
$01.2 - 631.0 2 0.27 2.94 4.25 47.02
631.0 794.3 2 0.27 5.68 11.46 58.48
794.3 - 1000.0 0 0.00 0.00 0.00 58.48
1000.0 - 1258.9 2 0.27 13.39 41.52 100.00
738. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DNIAMETERS (MICRONS) :
ARITHMETIC MEAN = 125 MAXIMUM DIAMETER = 1142.9
SURFACE MEAN = 156 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 205 TOTAL DROPS IN SAMPLE = 738.
SAUTER MEAN = 354 TOTAL OUT OF FOCUS = 2
WEIGHT MEAN = 658 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 673 AVE. DROPS PER FRAME = 3.7
SAMPFLE SIZE CHECK = 0.23 DEVIATION = 0.81
RELATIVE SPAN = ( 1113.31 - 162.98)/ 673.26 = 1.41
= 26 sec -79= : B X

ELAPSED TIME

Table E3-57

BETE DROPLET ANALYSIS SYSTEM



Table E3-58

EETE DROFPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (4) TF16FCN
TEST DATE 2/724/89
TEST NUMRER 10280
PRESSURE 96.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 78.0 INCHES
DIST FROM NOZZLE 123.7 INCHES
AZIMUTHAL ANGLE 39.1 DEG
CYLINDRICAL ANGLE 90 DEG
4 NOZZLES 2 FT. AFART.
TESTS FROM CL. OF ARKAY.
%
L IAMETER % SURFACE %
(MICRONS) DROPS OCCURKRENCE AREA VOLUME
20.0 - 25.1 1 0.42 0.00 0.00
25.1 - 31.6 3 1.25 0.01 0.00
31.6 - 39.8 3 1.25 0.01 0.00
39.8 - 50.1 4 1.67 0.02 0.00
0.1 - 63.1 6 2.50 0.06 0.01
63.1 - 79.4 11 4.58 0.16 0.02
79.4 - 100.0 6 2.30 0.15 0.03
100.0 - 125.9 8 3.33 0.31 0.07
125.9 - 158.95 11 4.58 0.65 0.19
158.5 - 199.5 10 4.17 0.96 0.37
199.5 - 2351.2 20 8.33 3.02 l1.46
291.2 - 316.2 23 9.58 S.71 3.54
316.2 - 398.1 23 9.58 8.79 6.77
398.1 - 501.2 80 33.33 48.47 46.92
$01.2 - 631.0 25 10.42 22.89 27.30
631.0 - 794.3 9 2.08 6.74 9.71
794.3 - 1000.0 1 0.42 2.03 3.59
240. 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 329 MAXIMUM DIAMETEKR = 82
SURFACE MEAN = 371 MINIMUM DIAMETER = 2
VOLUME MEAN = 400 TOTAL DROPS IN SAMFLE =
SAUTER MEAN = 465 TOTAL OUT OF FOCUS =
WEIGHT MEAN = ' 498 TOTAL FRAMES IN SAMPLE
VOLUME MEDIAN = 488 AVE. DROPS PER FRAME =
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.32
RELATIVE SPAN = ( 684.15 - 372.93)/ 488.60 = 0.64
ELAPSED TIME = 86 sec
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Table E3-59

EETE DIROPLET ANALYSIS SYSTEM
COMPOSITE REPOKRT NOZZLE: (4) TF16FCN
TEST DATE 2/24/89

TESTS INCLULEDI: 10274 10275 10276 10277 10278 10279 10280
FRESSURE 56.0 PSI

CENTERLINE COORID 96.0 INCHES

KRAI'IAL COORD 0.00 - 78.00 INCHES
AZIMUTHAL ANGLE 0.0 - 39.1 DEG
CYLINDRICAL ANGLE 0 - 270 IEG

4 NOZZLES 2 FT. APART.
TESTS FROM CL. OF AKRAY.

%

DNIAMETER % SURFACE “ CUM
(MICRONS) DROFS OCCURRENCE AKEA VOLUME VOLUME
20.0 - 23.1 47 0.92 0.01 0.00
25.1 - 31.6 160 3.13 0.07 0.01
3l1.6 =~ 39.8 174 3.40 0.11 0.01
39.8 - 50.1 178 3.48 0.18 0.02
0.1 - 63.1 315 6.16 0.49 0.08
63.1 - 79.4 403 7.88 1.00 0.21
79.4 - 100.0 461 - 9.01 1.82 0.48
100.0 - 125.9 627 12.2% 3.90 1.28
125.9 - 158.5 670 13.09 6.57 2.70
158.5 - 199.5 727 14.21 11.23 5.80
199.5 - 2381.2 o954 10.83 13.35 8.61
251.2 - 316.2 331 6.47 . 12.51 10.11
316.2 ~ 398.1 151 2.95 9.06 9.22
398.1 - - 501.2 200 3.91 19.70 25.67
301.2 - 631.0 97 1.90 13.88 21.81
631.0 - 794.3 17 0.33 4.01 8.09
794.3 - 1000.0 3- 0.06 0.94 2.19
1000.0 - 1258.9 2 0.04 1.17 3.70 100.00

S117. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 162 MAXIMUM DIAMETER = 1142.9
SURFACE MEAN = 200 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 240 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 347 TOTAL OUT OF EOCUS =
WEIGHT MEAN = 448 : TOTAL FRAMES IN SAMPLE =
VOLUME MEDIAN = 447 AVE. DROFS PER FRAME =
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.63

RELATIVE SPAN = ( 708.50 - 196.28)/ 447.73 = 1.14
ELAPSED TIME = 462 sec
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Table E3-60

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1G6FECN
TEST I'ATE 2/23/89

TEST NUMRBREK 10220

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RAI'IAL COORID 4.0 INCHES

DIST FROM NOZZLE 72.2 INCHES

AZIMUTHAL ANGLE 48.4 IDEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART.
TESTS FKROM CL. OF AKRAY.

Y AXIS = -36°.
%
DIAMETER % SURFACE %

(MICRONS) IROFS OCCURRENGE AREA VOLUME
20.0 - 25.1 7 3.20 . 0.02 0.00
25.1 - 31.6 16 7.31 . 0.07 0.00
31.6 - 39.8 12 5.48 0.08 0.01
39.8 - 50.1 11 5.02 0.11 0.01
50.1 -  63.1 17 7.76 0.26 0.03
63.1 - 79.4 17 7.76 0.42 0.05
79.4 - 100.0 14 6.39 0.58 0.09
100.0 - 125.9 16 7.31 1.02 0.20
125.9 - 158.5 18 8.22 1.86 0.46
158.5 - 199.5 22 10.05 3.29 0.98
199.5 - 251.2 14 6.39 3.33 1.25
251.2 - 316.2 6 2.74 2.15 0.99
316.2 - 398.1 5 2.28 3.09 1.88
398.1 - 501.2 9 4.11 10.26 8.44
501.2 - 631.0 20 9.13 30.80 29.47
631.0 - 794.3 8 3.65 18.61 21.88
794.3 - 1000.0 7 3.20 24.04 34.27
219. 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 211 MAXIMUM DIAMETER = 87
SURFACE MEAN = 302 MINIMUM DIAMETER = 2
VOLUME MEAN = 376 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = o82 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 655 TOTAL FRAMES IN SAMPLE
VOLUME MEDIAN = 679 AVE. DROPS PER FRAME =
SAMPLE SIZE CHECK = 0.06 DEVIATION = 0.68
RELATIVE SPAN "= ( 8355.97 - 455.80)/ 679.82 = 0.59

ELAPSED TIME

136 sec
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SINGLE TEST REFORT

TEST DATE 2/23/
TEST NUMEER 10221
PRESSUKE

CENTERLINE COORD
RADINIAL COORD

DIST FROM NOZZLE
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

8 NOZZLES 1 FT. AFA
TESTS FROM CL. OF A
Y AXIS = -36".
I IAMETER
(MICRONS)
20.0 - 25.1
25.1 - 31.6
31.6 - 39.8
39.8 - 50.1
50.1 - 63.1
63.1 - 79.4
79.4 - 100.0
100.0 - 125.9
125.9 - 158.5
158.5 - 199.5
199.5 - 251.2
251.2 - 316.2
316.2 - 398.1
398.1 - 501.2
901.2 - 631.0
631.0 - 794.3
794.3 - 1000.0
1000.0 - 1258.9
AVERAGE SPATIAL DIA
ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHTI MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK =

RELATIVE SPAN
ELAPSED TIME

Table E3-61

RETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF1GFCN
89
56.0 PSI
48.0 INCHES
42.0 INCHES
63.8 INCHES
41.2 LEG
270 DEG
KT.
RRAY.
A
A SURFACE y A cuM %
DROPS OCCURKRENCE AREA VOLUME VOLUME
6 2.69 0.01 0.00 0.00
17 7.62 0.05 0.00 0.00
13 5.83 0.06 0.00 0.01
10 4.48 0.06 0.00 0.01
15 6.73 0.16 0.02 0.03
9 4.04 0.15 0.02 0.04
12 5.38 0.30 0.04 0.09
11 4.93 0.45%5 0.09 0.18
11 4.93 0.68 0.16 0.34
12 5.38 1.29 0.40 0.73
11 4.93 1.91 0.7%5 1.48
8 3.59 2.14 1.04 2.53
13 5.83 5.29 3.19 S5.67
21 9.42 14.88 11.78 17.45
37 16.59 40.30 39.62 57.07
11 4,93 17.23 20.30 77.37
S 2.24 11.72 16.84 94.21
1 0.45S 3.37 5.79 100.00
223. 100.00 100.00 100.00 100.00
METERS (MICRONS) =
278 MAXIMUM DIAMETER = 1011.6
369 MINIMUM DIAMETER = 24.2
431 TOTAL DROPS IN SAMPLE = 223.
588 TOTAL OUT OF FOCUS = 77
644 TOTAL FRAMES IN SAMPLE = 200
614 AVE. DROPS FER FRAME = 1.1
0.06 DEVIATION = 0.5S
( 947.92 - 447.14)/ 614.94 = 0.81
93 sec : B XS
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Table E3-62

BETE DROFLET ANALYSIS SYSTEM
SINGLE TEST REPORT NOZZLE: (8) TE16FECN
TEST DATE 2/23/89
TEST NUMEBER 10222
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 30.0 INCHES
NIST FROM NOZZLE S96.6 INCHES
AZ IMUTHAL ANGLE 32.0 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FTI. APART.
TESTS FROM CL. OF ARKAY.
Y AXIS = -36".
%
DIAMETER % SURFACE % CuM x«
(MICKONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 23 9.62 0.05 0.00 0.00
25.1 - 31.6 4 1.67 0.01 0.00 0.00
31.6 - 39.8 10 4.18 0.05 0.00 0.01
39.8 - 50.1 6 2.51 0.05 0.00 0.01
50.1 - 63.1 15 6.28 0.19 0.0 0.03
63.1 - 79.4 12 95.02 0.25 0.04 0.07
79.4 - 100.90 15 6.28 0.49 0.09 0.16
100.0 - 125.9 13 U.44 0.61 0.13 0.29
125.9 - 158.95 15 6.28 1.19 0.34 0.63
158.5 - 199.5 10 4.18 1.23 0.43 1.06
199.5 - 25l.2 12 9.02 2.39 1.07 2.13
251.2 - 316.2 15 6.28 4.66 2.60 4.73
316.2 - 398.1 15 6.28 7.592 9.34 10.06
398.1 - U01.2 36 15.06 27.490 23.94 34.01
501.2 - 631.0 28 11.72 33.30 36.2 70.30
631.0 - 794.3 9 3.77 17.73 24.86 95.16
794.3 - 1000.0 1 0.42 2.87 4.84 100.00
239. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 52 MAXIMUM DIAMETER = 3.4
SURFACE MEAN = 25 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 377 TOTAL DROPS IN SAMFLE 239.
SAUTER MEAN = 505 TOTAL OUT OF FOCUS 78
WEIGHT MEAN = 555 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 266 AVE. DROPS PER FERAME 1.2
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.59
RELATIVE SPAN = ( 761.37 - 397.33)/ 566.35 =
ELAPSED TIME = 102 sec B XS
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SINGLE TEST KREFORT

Table E3-63

RETE DROPLET ANALYSIS SYSTEMNM

NOZZLE: (8) TF1GFCN

TEST DIATE 2723789

TEST NUMRER 10223
FRESSURE
CENTERLINE COORD
RADIAL COORD

DNIST FROM NOZZLE
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

96.0 PSI
48.0 INCHES
18.0 INCHES
S1.3 INCHES
20.6 DEG
270 - DEG

8 NOZZLES 1 FT. AFART.
TESTS EROM CL. OF ARERAY.

Y AXIS = -36".
DIAMETER
(MICRONS)

20.0 - 25.1
25.1 - 31.6
31.6 - 39.8
39.8 -~ 50.1
90.1 - 63.1
63.1 -~ 79.4
79.4 - 100.0
100.0 - 125.9
125.9 - 1958.5
158.5 -~ 199.5
199.5 - 251.2
251.2 - 316.2
316.2 - 398.1
398.1 - 501.2
$01.2 - 631.0

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK

RELATIVE SPAN
ELAPSED TIME

y 4
p 4 SURFACE b 4 CuM %
DROFS OCCURRENCE AREA VOLUME VOLUME
16 5.82 0.03 0.00 0.00
6 2.18 0.02 0.00 0.00
10 3.64 0.05 0.00 0.01
14 5.09 0.10 0.01 0.01
18 6.55 0.19 0.02 0.03
21 7.64 0.38 0.05 0.09
23 8.36 0.64 0.11 0.19
18 6.5%5 0.78 0.17 0.36
15 $.45 0.97 0.25 0.61
18 6.35 1.91 0.63 1.25
6 2.18 1.04 0.44 1.69
14 $.09 3.81 2.03 3.72
22 8.00 10.16 7.04 10.76
28 10.18 19.83 17.00 27.76
32 11.64 34.99 37 .37 695.13
11 4.00 17.51 22.55 87.68
3 1.09 7.61 12.32 100.00
27%. 100.00 100.00 100.00 100.00
244 MAXIMUM DIAMETER = 884.9
324 MINIMUM DIAMETER = 24.2
382 TOTAL DROPS IN SAMPLE = 275.
529 TOTAL OUT OF FOCUS = 78
584 TOTAL FRAMES IN SAMPLE = 200
587 ~ AVE. DROPS PER FRAME = 1.4
0.05 ~ DEVIATION = 0.58
( 811.94 - 391.82)/ 987.48 = 0.71
69 sec B X%

-85-—
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Table E3-64

ERETE DROFPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMBER 10224

PRESSUKRE 56.0 PSI

CENTERLINE COOKRD 48.0 INCHES

KADIAL COORD 0.0 INCHES

IST FROM NOZZLE 48.0 INCHES

AZIMUTHAL ANGLE 0.0 DEG

EYLINDRICAL ANGLE 0 [DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF AKRAY.
Y AXIS = -36".

%
L IAMETER “ SURFACE f4 cCuM «%
(MICRONS) IROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 7 2.63 0.02 0.00 0.00
25.1 - 31.6 14 U226 0.03 0.00 0.00
31.6 - 39.8 7 2.63 0.04 0.00 0.01
39.8 - 0.1 14 9.26 0.12 0.01 0.02
50.1 - 63.1 15 S.64 0.18 0.02 0.03
63.1 - 79.4 29 10.90 0.58 0.08 0.11
79.4 - 100.0 22 8.27 0.67 0.11 0.22
100.0 - 125.9 15 U.64 0.75 0.16 0.38
128.9 - 138.5 17 6.39 1.22 0.31 0.69
158.5 - 199.5 19 7.14 2.24 0.73 1.41
199.5 - 251.2 19 7.14 3.57 1.45 2.87
251.2 - 316.2 16 6.02 4.94 2.958 5.45
316.2 - 398.1 9 3.38 4.67 3.16 8.61
398.1 - S501.2 19 7.14 15.06 12.63 21.24
901.2 - 631.0 32 12.03 39.22 40.92 62.16
631.0 - 794.3 8 3.01 15.62 20.57 82.73
794.3 - 1000.0 4 1.50 11.07 17.27 100.00
266. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) ¢
ARITHMETIC MEAN = 231 MAXIMUM DIAMETER = 895.0
SURFACE MEAN = 314 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 377 TOTAL DROPS IN SAMPLE = 266.
SAUTER MEAN = S47 TOTAL OUT OF FOCUS = 80
WEIGHT MEAN = 613 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = . 602 AVE. DROPS PER FRAME = 1.3
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.61
RELATIVE SPAN = ( 837.61 - 413.62)/ 602.19 = 0.70
ELAPSED TIME = 68 sec B XS5

-86~
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CHECK



Table E3-65

KETE DIROFPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TE1GFCN
TEST DATE 2723789

TEST NUMEEER 10225

PRESSURE 56.0 PSI1

CENTERLINE COOKD 48.0 INCHES

RADIAL COORD 18.0 INCHES

DIST FROM NOZZLE 51.3 INCHES

AZIMUTHAL ANGLE 20.6 DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. AFPART.
TESTS FROM CL. OF ARKRAY.

Y AXIS = -36".
%
D IAMETER y4 SURFACE %

(MICRONS) IROFS OCCURKENCE AREA VOLUME
20.0 - 25.1 23 9.31 0.11 0.01
25.1 - 31.6 15 3.46 0.11 0.01
31.6 - 39.8 25 $5.77 0.28 0.03
39.8 - 90.1 30 6.93 0.49 0.06
S50.1 - 63.1 42 9.70 1.09 0.17
63.1 - 79.4 47 10.85 1.92 0.37
79.4 - 100.0 58 13.39 3.81 0.92
100.0 - 125.9 . 63 14.55 6.55 2.00
125.9 - 1958.5 30 6.93 4.76 1.79
158.5 - 199.5 38 8.78 9.73 4.66
199.5 - 251.2 24 S.04 9.63 9.77
251.2 - 316.2 9 2.08 6.06 4.70
316.2 - 398.1 8 1.85 7.83 7.33
398.1 - O501.2 14 3.23 23.30 28.43
301.2 - 631.0 3 0.69 7.28 10.70
631.0 - 794.3 4 0.92 17.03 33.07

433. 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS)

ARITHMETIC MEAN = 123 MAXIMUM DIAMETER = 76
SURFACE MEAN = 168 MINIMUM DIAMETER = 2
VOLUME MEAN = 219 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 372 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 495 TOTAL FRAMES IN SAMPLE
VOLUME MEDIAN = 482 AVE. DROPS PER FRAME =
SAMPLE SIZE CHECK = 0.10 DEVIATION = 0.74
RELATIVE SPAN ( 724.75 - 199.49)/7 482.32 = 1.09

ELAPSED TIME 31 sec

-87~
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Table E3-66

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF1GFCN
TEST I'ATE 2/23/89
TEST NUMBER 10226
PRESSUKE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 30.0 INCHES
nIST FROM NOZZLE S56.6 INCHES
AZIMUTHAL ANGLE 32.0 [DEG
CYLINDRICAL ANGLE 90 IEG
8 NOZZLES 1 FT. AFART.
TESTS FROM CL. OF ARRAY.
Y AXIS = -36°".
%
D IAMETER % SURFACE 4
(MICRONS) DROFS OCCURRENCE AREA VOLUME
20.0 - 25.1 9 3.09 0.04 0.00
25.1 - 31.6 16 S.42 0.12 0.01
31.6 - 39.8 14 4.75 0.15 0.01
39.8 - 50.1 14 4.75 0.23 0.02
50.1 - 63.1 31 10.51 0.79 0.10
63.1 - 79.4 29 9.83 1.19 0.19
79.4 - 100.0 42 14.24 2.75 0.36
100.0 - 125.9 33 11.19 3.26 0.81
125.9 - 158.95 28 9.49 4.86 1.60
158.5% - 199.95 24 8.14 6.01 2.37
199.5 - 251.2 18 6.10 7.34 3.70
251.2 - 316.2 7 2.37 4.62 2.96
316.2 - 398.1 7 2.37 7.01 S5.52
398.1 - 501.2 ] 1.69 8.39 8.58
501.2 - 631.0 14 4.75 36.26 45.95
631.0 - 794.3 4 1.36 16.97 27.62
295. 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :

. ARITHMETIC MEAN = 144 MAXIMUM DIAMETER = 77
SURFACE MEAN = 202 MINIMUM DIAMETER = 2
VOLUME MEAN = 263 TOTAL DROFS IN SAMPLE =
SAUTER MEAN = 444 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 543 TOTAL FRAMES IN SAMPLE
VOLUME MEDIAN = 979 AVE. DROPS PER FRAME =
SAMPLE SIZE CHECK = 0.09 DEVIATION = 0.75
KELATIVE SFAN = ( 727.49 - 265.10)/ S579.80 = 0.80
ELAPSEDI' TIME = 4] sec

-88~-
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Table E3-67

BRETE LROFLET ANALYSIS SYSTEM

SINGLE TEST REFPORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/23/89

TEST NUMEER 10227

FRESSURE 96.0 PSI

CENTERLINE COOKRID 48.0 INCHES

KADIAL COORD 42.0 INCHES

IIST FROM NOZZLE 63.8 INCHES

AZIMUTHAL ANGLE 41.2 DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. AFPART.
TESTS FROM CL. OF AKRAY.

Y AXIS = -36°".
A
DIAMETER % SURFACE %

(MICRONS) I'ROPS OCCURRENCE AREA VOLUME
20.0 - 29.1 19 5.16 0.08 0.00
25.1 - 31.6 22 5.98 0.13 0.01
3l.6 - 39.8 22 5.98 0.21 0.02
39.8 - S0.1 32 8.70 0.45 0.04
50.1 = 63.1 34 9.24 0.74 0.08
63.1 - 79.4 48 13.04 1.65 0.23
79.4 - 100.0 40 10.87 2.22 0.490
100.0 - 125.9 44 11.96 3.86 0.87
125.9 - 188.95 39 10.60 9.13 1.42
188.5 - 199.5 21 9.71 4.46 1.57
199.5 - 251.2 8 2.17 2.66 1.17
251.2 - 316.2 4 1.09 2.25 1.28
316.2 - 398.1 ) 1.36 4.33 3.06
398.1 - 501.2 9 2.4%5 12.54 11.32
501.2 - 631.0 11 2.99 24.16 27.28
631.0 - 794.3 8 2.17 24.88 33.51
794.3 - 1000.90 2 0.54 10.26 17.74
368. 100.00 100.00 100.00

AVERAGE SFATIAL DIAMETERS (MICRONS) 3

MAXIMUM DIAMETER

ARITHMETIC MEAN = 131 = 92
SURFACE MEAN = 199 MINIMUM DIAMETER = 2
VOLUME MEAN = 271 TOTAL DROFS IN SAMPLE =
SAUTER MEAN = 503 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 615 TOTAL FRAMES IN SAMPLE
VOLUME MEDIAN = 638 AVE. DROPS PER FRAME =
SAMPFLE SIZE CHECK = 0.11 DEVIATION = 0.79
RELATIVE SPAN = ( 8352.09 -~ 394.33)/ 638.06 = 0.72
ELAPSED TIME = 43 sec

-89~
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Table E3-68

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/23/89
TEST NUMBER 10228
PRESSUKRE 6.0 FSI
CENTERLINE COORD 48.0 INCHES
RAIIAL COORD ‘54.0 INCHES
IST FROM NOZZLE 72.2 INCHES
AZIMUTHAL ANGLE 48.4 IEG
CYLINDRICAL ANGLE 90 [DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF AKKRAY.
Y AXIS = -36".
A
D IAMETER % SURFACE rA
(MICRONS) IROPS OCCURRENCE AREA VOLUME
20.0 - 25.1 67 30.04 0.17 0.01
25.1 - 31.6 9 4.04 0.03 0.00
31.6 - 39.8 7 3.14 0.04 0.00
39.8 - 30.1 7 3.14 0.07 0.00
50.1 - 63.1 12 2.38 0.17 0.01
63.1 - 79.4 13 5.83 0.28 0.03
79.4 - 100.0 12 5.38 0.43 0.06
100.0 - 125.9 12 .38 0.63 0.11
125.9 - 158.5 12 S.38 1.03 0.22
1858.9 -~ 199.5 10 4.48 1.43 0.40
199.5 - 2581.2 9 4.04 2.10 0.75
281.2 - 316.2 3 1.35 1.02 0.44
316.2 - 398.1 2 0.90 1.22 0.70
398.1 - S01.2 6 2.69 5.50 3.88
501.2 - 631.0 19 8.52 28.19 25.29
631.0 - 794.3 16 7.17 35.23 -38.58
794.3 - 1000.0 7 3.14 22.45 29.54
223. 100.00 100.00 100.00

AVERAGE SFATIAL DIAMETEKRS

ARITHMETIC MEAN =
SURFACE MEAN =

VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN

SAMPLE SIZE CHECK = 0.095

RELATIVE SFAN
ELAPSED TIME

(MICRONS) :

200 MAXIMUM LDIAMETER = 91
320 MINIMUM DIAMETEKR = 2
4095 TOTAL DROPS IN SAMPLE =
652 TOTAL OUT OF FOCUS =
704 TOTAL FRAMES IN SAMPLE
718 AVE. DROFS PER FRAME =
DEVIATION = 0.72
( 874.33 - 832.94)/ 719.00 = 0.48
162 sec

-90-
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COMFOSITE REFOKRT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TESTS INCLUDED: 10220 10221 10222 10223 10224 10223 10226 10227
FRESSURE 96.0 FG1
CENTERLINE COOKRD 48.0 INCHES
KADIAL COORD 0.00 - 54.00 INCHES
AZIMUTHAL ANGLE 0.0 - 48.4 IEG
CYLINDRICAL ANGLE 0 - 270 REG
8 NOZZLES 1 FT. AFART.
TESTS FROM CL. OF ARKAY.
Y AXIS = -36".
%
DNIAMETER % SURFACE % CuM «
(MICRONS) | LIROFS OCCURKENCE AREA VOLUME VOLUME
20.0 - 25.1 177 6.97 0.05 0.00 0.00
25.1 - 31.6 119 4.68 0.06 0.00 0.01
3l.6 - 39.8 120 4.72 0.09 0.01 0.01
39.8 - 50.1 138 5.43 0.15 0.01 0.02
90.1 - 63.1 199 7.83 0.33 0.03 0.06
63.1 - 79.4 225 8.85 0.59 0.08 0.14
79.4 - 100.0 238 9.37 0.99 0.17 0.30
100.0 -~ 125.9 228 8.85 1.47 0.31 0.61
125.9 - 158.5 185 7.28 1.89 0.49 1.10
158.5 ~ 199.5 174 6.85 2.80 0.92 2.02
199.5 - 251.2 121 4.76 3.13 1.30 3.32
251.2 - 316.2 82 3.23 3.38 1.78 5.09
316.2 - 398.1 86 3.38 95.71 3.80 8.89
398.1 - 501.2 147 $5.79 15.65 13.19 22.08
501.2 - 631.0 196 7.71 32.44 34.07 Sb.14
631.0 - 794.3 79 3.11 19.95 25.88 82.03
794.3 - 1000.0 29 1.14 10.81 16.98 99.01
1000.0 - 1258.9 1 0.04 0.53 0.99 100.00
2541. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) 3
ARITHMETIC MEAN = 191 MAXIMUM DIAMETER = 1011.6
SURFACE MEAN = 275 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 345 TOTAL DROPS IN SAMPLE = 2541.
SAUTER MEAN = o4l TOTAL 0OUT OF FOCUS = 733
WEIGHT MEAN = 616 TOTAL FRAMES IN SAMFLE = 1800
VOLUME MEDIAN = 613 AVE. DROFS PER FRAME = 1.4
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.68
RELATIVE SPAN = ( 889.81 -~ 410.14)/ 613.18 = 0.78
ELAPSED TIME = 745 sec B X

Cli2

Table E3-69

EETE ODROPLET ANALYSIS SYSTEM

-9]-



Table E3-70

BRETE DROFLET ANALYSIS SYSTEM

-92~

SINGLE TEST REPORT NOZZLE: (8) TF1GFCN.
TEST LATE 2/23/89
TEST NUMERER 10198
FRESSUKRE 36.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORI 78.0 INCHES
IST EROM NOZZLE 91.6 INCHES
AZIMUTHAL ANGLE 8.4 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. APART.
TESIS FROM CL. OF AKRRAY.
Y AXIS = -18°",
%
LIAMETER % SUREACE % CuM %
(MICRONS) DROPS OCCURKENCE AREA VOLUME VOLUME
20.0 - 25.1 12 9.593 0.03 0.00 0.00
25.1 - 31.6 19 8.76 0.11 0.01 0.01
31.6 - 39.8 18 8.29 0.15 0.01 0.02
39.8 - 90.1 10 4.61 0.14 0.01 0.03
50.1 - 63.1 29 11.352 0.52 0.04 0.07
63.1 - 79.4 19 8.76 0.61 0.06 0.13
79.4 - 100.0 21 9.68 1.08 0.15 0.28
100.0 - 125.9 21 9.68 1.70 0.29 0.57
125.9 - 158.5 12 9.53 1.52 0.32 0.89
158.%5 - 199.5 19 8.76 3.90 1.06 1.95
199.5 - 251.2 6 2.76 1.90 0.64 2.59
251.2 - 316.2 ] 2.30 2.66 l1.16 3.76
316.2 - 398.1 2 0.92 1.72 0.95 4.71
398.1 - 9501.2 S 2.30 6.99 4.92 9.63
501.2 - 631.0 9 4.1%5 17.68 14.88 24.50
631.0 - 794.3 6 2.76 17.71 18.21 42.71
794.3 - 1000.90 7 3.23 33.96 44.79 87.50
1000.0 - 1258.9 1 0.46 7.61 12.50 100.00
217. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 166 MAXIMUM DIAMETER = 1088.4
SURFACE MEAN = 267 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 362 TOTAL DROPS IN SAMPLE = 217.
SAUTER MEAN = 662 TOTAL OUT OF FOCUS = 31
WEIGHT MEAN = 771 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 835 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.12 DEVIATION = 0.80
RELATIVE SPAN = ( 1018.02 - 905.91)/ 835.55 = 0.61
ELAPSED TIME = 137 sec - B XS

CLASS
CHECK



Table E3-71

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NDZZLE: (B) TF16FCN
TEST LDATE 2/23/89

TEST NUMBER 10199

PRESSURE 56.0 FSI

CENTERLINE COOKD 48.0 INCHES

RADIAL COORD 66.0 INCHES

DIST FROM NOZZLE 81.6 INCHES

AZIMUTHAL ANGLE 54.0 UEG

CYLINDRICAL ANGLE =~ 270 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.

Y AXIS = -18".
%
DIAMETER % SURFACE y4 CuM X CLASS
(MICRONS) DROFPS OCCURRENCE AREA VOLUME VOLUME CHECK
25.1 - 31.6 1 0.44 0.00 0.00 0.00 0.000
3l1.6 - 39.8 2 0.89 0.01 0.00 0.00 0.000
39.8 - 50.1 2 0.89 0.02 0.00 0.00 0.000
0.1 - 63.1 3 1.33 0.03 0.00 0.01 0.000
63.1 - 79.4 7 3.11 0.13 0.02 0.03 0.000
79.4 - 100.0 2 0.89 0.06 0.01 0.04 0.000
100.0 - 125.9 4 l1.78 0.18 0.05 0.09 0.000
125.9 - 1358.3 6 2.67 0.43 0.15 0.24 0.000
158.5 - 199.5 9 4.00 1.09 0.50 0.74 0.001
199.5 - 201.2 13 S.78 2.39 1.35 2.09 0.002
251.2 - 316.2 35 15.56 10.02 7.05 9.14 0.008
316.2 - 398.1 66 29.33 29.78 26.34 35.48 0.030
398.1 - 501.2 66 29.33 45.32 49.44 84.91 0.057
501.2 - 631.0 8 3.56 9.15 12.89 97.81 0.015
631.0 - 794.3 1 0.44 1.41 2.19 100.00 0.003
225. 100.00 100.00 100.00 . 100.00

AVERAGE SFATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 331 MAXIMUM DIAMETER = 632.0
SURFACE MEAN = 354 MINIMUM DIAMETEER = 31.2
VOLUME MEAN = 371 TOTAL DROPS IN SAMPLE = 225,
SAUTER MEAN = 406 TOTAL OUT OF FEOCUS = 31
WEIGHT MEAN = 427 TOTAL FRAMES IN SAMFLE = 200

- VOLUME MEDIAN = 435 AVE. DROPS PER ERAME = 1.1
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.23
RELATIVE SFPAN = ( 3550.99 - 321.09)/ 435.82 = 0.353
ELAPSED TIME = 74 sec B XS



SINGLE TEST KREFPORT

Table E3-72

EETE DKROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF1G6GECN

TEST DATE 2/23/789

TEST NUMEER 10200

PRESSUKRE 96.0 FS1
CENTERLINE COORD 48.0 INCHES
RADIAL COOKRD 54.0 INCHES
IIST EROM NOZZLE 72.2 INCHES
AZIMUTHAL ANGLE 48.4 IDESG

CYLINDRICAL ANGLE

270 [DEG

8 NOZZLES 1 FT. AFPART.
TESTS FKOM CL. OF AREKAY.

Y AXIS = -18".
r4
DIAMETER % SURFACE %
(MICRONS) OROPS OCCURRENCE AREA VOLUME
20.0 - 25.1 S 1.57 0.01 0.00
29.1 - 31.6 S 1.57 0.02 0.00
31.6 ~ 39.8 ] 1.57 0.03 0.00
39.8 - 0.1 6 1.89 0.05 0.01
0.1 - 63.1 13 4.09 0.19 0.03
63.1 - 79.4 13 4.09 0.29 0.0
79.4 - 100.0 13 4.09 0.47 0.11
100.0 - 125.9 29 9.12 1.54 0.44
125.9 - 158.95 23 7.23 1.91 0.68
158.5 - 199.95 29 9.12 4.07 1.89
199.5 - 251.2 48 15.09 10.38 6.1
251.2 - 316.2 o8 18.24 20.03 14.5
316.2 - 398.1 33 10.38 17.07 15.23
398.1 - 501.2 23 7.23 19.88 22.90
501.2 - 631.0 12 3.77 17.40 25.99
631.0 -~ 794.3 2 0.63 3.59 5.9
794.3 - 1000.0 1 0.31 2.88 6.01
318. 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 229 MAXIMUM DIAMETER =

SURFACE MEAN = 268

VOLUME MEAN = 304 TOTAL DROPS IN SAMFLE
SAUTER MEAN = 389 TOTAL OUT OF FOCUS
WEIGHT MEAN = 455 TOTAL FRAMES IN SAMPLE =
VOLUME MEDIAN = 449 AVE. DROPS PER ERAME =
SAMPLE SIZE CHECK = 0.06 DEVIATION = 0.48
RELATIVE SPAN = ( 681.34 -~ 255.21)/ 449.78 =
ELAPSED TIME = 30 sec

MINIMUM DIAMETER =

-04~-
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Table E3-73

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST KREPORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/723/89

TEST NUMEER 10201

PRKESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 42.0 INCHES

BIST FROM NOZZLE 63.8 INCHES

AZIMUTHAL ANGLE 41.2 IEG

CYLINDRICAL ANGLE 270 IDEG

8 NOZZLES 1 FT. AFART.
TESTS FROM CL. OF ARRAY.

Y AXIS8 = -18".
%
HIAMETER % SURFACE % CUuM x CLASS
(MICRONS) IROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 3 0.68 0.01 0.00 0.00 0.000
25.1 - 31.6 5 1.13 0.01 0.00 0.00 0.000
31.6 - 39.8 3 0.68 0.01 0.00 0.00 0.000
39.8 - 50.1 6 1.36 0.04 0.00 0.01 0.000
50.1 =~ 63.1 11 2.49 0.11 0.02 0.03 0.000
63.1 - 79.4 15 3.39 0.23 0.05 0.07 0.000
79.4 - 100.0 20 4.52 0.50 0.13 0.20 0.000
100.0 - 125.9 27 6.11 1.05 0.34 0.53 0.000
125.9 - 158.5 27 6.11 1.63 0.64 1.18 0.001
158.5 - 199.5 48 10.86 4.85 2.49 3.67 0.003
199.5 - 251.2 73 16.52 11.68 7.53 11.20 0.009
2591.2 - 316.2 101 22.85 25.14 20.22 31.42 0.023
316.2 - 398.1 99 13.35 21.81 21.37 52.79 0.024
398.1 - O50l1.2 28 6.33 16.89 21.16 73.95 0.024
501.2 - 631.0 13 2.94 12.16 18.97 92.91 0.022
631.0 - 794.3 3 0.68 3.89 7.09 100.00 0.008
442. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 241 MAXIMUM DIAMETEK = 659.3
SURFACE MEAN = 271 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 296 TOTAL DROPS IN SAMPLE = 442.
SAUTER MEAN = 359 TOTAL OUT OF FOCUS = 33
WEIGHT MEAN = 403 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 388 AVE. DROFS PER FRAME = 2.2
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.37
RELATIVE SFAN = ( 611.01 - 245.39)/ 388.64 = 0.94
ELAFPSED TIME = 29 sec B XS

-95=



Iable E3-74

RETE DROPLET ANALYSIS SYSTEM

CuM x
VOLUME

100.00

6.
4.

3w

815.
36

200

4.1

SINGLE TEST KEPORT NOZZLE: (8) TF1GFCN
TEST DATE 2/23/89
TEST NUMEER 10202
FPRESSURE 56.0 PS1I
CENTERLINE COOKI 48.0 INCHES
KADIAL COORID 30.0 INCHES
DIST FROM NOZZLE S6.6 INCHES
AZIMUTHAL ANGLE 32.0 IEG
CYLINDRICAL ANGLE 270 ILEG
8 NOZZLES 1 FT. APAKT.
TESTS FROM CL. OF AREAY.
Y AXIS = -18",
7%
DIAMETER b4 SURFACE b4
(MICRONS) DROFS OCCURRENCE AREA VOLUME
20.0 25.1 5] 0.61 0.01 0.00
25.1 - 31.6 15 1.84 0.03 0.00
31.6 ~ 39.8 12 1.47 0.04 0.00
39.8 -~ 50.1 25 3.07 0.13 0.02
50.1 -~ 63.1 36 4.42 0.28 0.0S
63.1 - 79.4 60 7.36 0.74 0.17
79.4 - 100.0 64 7 .89 1.24 0.36
100.0 - 125.9 63 7.73 1.96 0.71
125.9 - 158.5 64 7 .89 3.08 1.39
158.5 ~ 199.5 93 11.41 7.16 4,08
199.5 - 2%51.2 120 14,72 14,45 10.30
251.2 - 316.2 145 17.79 27.81 24.98
316.2 - 398.1 81 9.94 24.23 27.16
398.1 - G01.2 22 2.70 10.54 14.97
$01.2 - 631.0 7 0.86 4,85 8.27
631.0 - 794.3 3 0.37 3.45 7.956
815. 100.00 100.00 100.00
AVERAGE SPATIAL DNIAMETERS (MICRONS) :
ARITHMETIC MEAN = 194 MAXIMUM DIAMETER =
SURFACE MEAN = 2295 MINIMUM DIAMETEER =
VOLUME MEAN = 2523 TOTAL DROPS IN SAMPLE
SAUTER MEAN = 316 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 366 TOTAL FRAMES IN SAMPLE =
VOLUME MEDIAN = 342 AVE. DROFPS PER FRAME
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.43
RELATIVE SPAN = ( $990.77 - 219.87)/ 342.%57 = 1.08
ELAPSED TIME = 34 sec
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Table E3-75

RETE DIROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/23/89
TEST NUMERER 10203
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RAI'IAL COORD 18.0 INCHES
DIST FROM NOZZLE 51.3 INCHES
AZIMUTHAL ANGLE 20.6 IEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. AFPART.
TESTS FKOM CL. OF ARRAY.
Y AXIS = -18°'.
%
I IAMETEKR % SUREACE %
(MICKONS) DROPS OCCURRENCE AREA VOLUME
20.0 - 25. 7 0.97 0.01 0.00
25.1 - 31.6 14 1.95 0.03 0.00
31.6 - 39.8 14 1.95 0.04 0.00
39.8 -~ S0.1 29 4.04 0.14 0.02
0.1 - 63.1 32 4.46 0.26 0.04
63.1 - 79.4 38 5.29 0.46 0.09
79.4 - 100.0 41 S5.71 0.78 0.19
100.0 - 125.9 49 6.82 1.42 0.43
125.9 - 1958.95 71 9.89 3.41 1.33
138.5 - 199.5 94 13.09 6.98 3.38
199.5 - 25l1.2 94 13.09 10.99 6.69
251.2 - 316.2 102 14.21 19.02 14.61
316.2 - 398.1 77 10.72 22.47 21.63
398.1 - 501.2 38 5.29 17.27 20.76
501.2 - 631.0 12 1.67 8.64 13.06
631.0 - 794.3 S 0.70 S.41 10.02
794.3 - 1000.0 0 0.00 0.00 0.00
1000.0 ~ 1258.9 1 0.14 2.67 7.74
718. 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 206 MAXIMUM DIAMETER = 107
SURFACE MEAN = 245 MINIMUM DIAMETER = 2
VOLUME MEAN = 281 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 371 TOTAL QUT OF FOCUS =
WEIGHT MEAN = 463 TOTAL FRAMES IN SAMFLE
VOLUME MEDIAN = 406 AVE. DROPS PEK FRAME =
SAMPLE SIZE CHECK = 0.08 DEVIATION = 0.49
RELATIVE SPAN = ( 735.79 - 237.28)/ 406.43 = 1.28
ELAPSED TIME = 34 sec

-97-

100.00

4.9

4.2

718.
51

200

3.6

XS

CLASS
CHECK



SINGLE TEST REPORT

TEST DATE
TEST NUMRER
FRESSUKE
CENTERLINE COOKRD
RAIIAL COORD

HIST FROM NOZZLE
AZIMUTHAL ANGLE
CYLINDODRICAL ANGLE

2/23/89

8 NOZZLES 1 FT.
TESTS FROM CL.

DIAMETER
(MICRONS)

= O

ARITHMETIC MEAN
SURFACE MEAN
VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN
SAMPLE SIZE CHECK

RELATIVE SPAN
ELAPSEL

Table E3-76

RETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF1GFCN

AFPART .
OF AREAY.

56.0 PSI
48.0 INCHES
0.0 INCHES
48.0 INCHES
0.0 IEG
0 DEG
pA
rA SURFACE %
IROPS OCCURRENCE AREA VOLUME
3 0.36 0.00 0.00
17 2.07 0.03 0.00
20 2.43 0.06 0.01
21 2.93 0.09 0.01
25 3.04 0.17 0.03
44 5.35 0.47 0.09
o9 6.68 0.94 0.2
66 8.02 1.74 0.55
77 9.36 3.21 1.2
105 12.76 6.76 3.33
133 16.16 14.19 8.9
123 14.95 19.93 15.56
72 8.75 18.31 17.88
38 4.62 15.10 18.48
15 l.82 9.65 15.01
9 1.09 9.39 18.60
823. 100.00 100.00 100.00

AVERAGE SFPATIAL DIAMETERS (MICRONS) :

206 MAXIMUM DIAMETER =
242 MINIMUM DIAMETER =
276 TOTAL DIROPS IN SAMPLE
360 TOTAL OUT OF FOCUS
436 TOTAL FRAMES IN SAMPLE =
410 AVE. DIROPS PER FRAME

0.03 DEVIATION = 0.49

705.99 - 229.92)Y/ 410.29 =
35 sec

-08~-
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SINGLE TEST REPORT

TEST LIATE 2/23/89

TEST NUMERER 10205

FRESSUKE
CENTERLINE COORD
RADIIAL COORD

IIST FROM NOZZLE
AZ IMUTHAL ANGLE
CYLINDRICAL ANGLE

56
48
18
51
20

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF AKRAY.

Y AXIS = -18".
[ ITAMETER
{MICRONS)

20.0 - 25.1
2s.1 -~ 31.6
31.6 - 39.8
39.8 - 90.1
50.1 - 63.1
63.1 - 79.4
79.4 - 100.0
100.0 - 125.9
125.9 - 158.5
158.5 - 199.5
199.5 - 25l.2
251.2 - 316.2
316.2 - 398.1
398.1 - S01.2
501.2 - 631.0
631.0 - 794.3

I'RO

Table E3-77

RETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF16FCN

.0 PSI

.0 INCHES
-0 INCHES
.3 INCHES
.6 DEG
90 DEG

%

YA SURFACE YA

PS QOCCURRENCE AREA VOLUME
5 1.30 0.01 0.00
6 2.29 0.04 0.00
1 2.68 0.07 0.01
1 3.59 0.14 0.0

7 5.80 0.359 0.06
6 5.71 0.55 0.11
7 8.40 1.32 0.35
6 7.45 1.87 0.63
3 8.92 3.47 1.45
3 9.78 5.95 3.10
2 14.89 14.71 9.77
9 14.63 22.46 18.59
8 9.35 22.04 22.63
6 3.12 11.74 15.2

7 1.47 8.44 13.49
6 0.52 4.43 8.60
2 0.17 2.40 $.94
S 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN =
SURFACE MEAN =

VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN =

SAMPLE SIZE CHECK

RELATIVE SFAN
ELAPSED TIME

191
228
261
343
415
376

0.

¢
3

MAXIMUM DIAMETER
MINIMUM DIAMETER

TOTAL DROPS IN SAMFPLE

TOTAL OUT OF FOCUS

TOTAL FRAMES IN SAMPLE

AVE. DROPS FER FRAME =
03 DEVIATION = 0.49
714.39 - 227.01)/7 376.08 = 1.30
6 sec

=00~

CLASS
CHECK



Table E3-78

BRETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (B) TF16FCN
TEST DATE 2723789
TEST NUMRER 102006
FRESSUKE 56.0 PSI
CENTERL INE COORD 48.0 INCHES
KADIAL COORD 30.0 INCHES
DIST FROM NOZZLE 56.6 INCHES
AZIMUTHAL ANGLE 32.0 IEG
CYLINIDRICAL ANGLE 90 IDEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF AKRAY.
Y AXIS = -18°'.
“
DIAMETER % SURFACE Y4
(MICRONS) IROPS OCCURRENCE AKEA VOLUME
20.0 - 25.1 9 0.62 0.01 0.00
25.1 - 31.6 32 2.21 0.05 0.01
31.6 - 39.8 40 2.76 0.09 0.01
39.8 - S50.1 51 3.91 0.17 0.03
0.1 - 63.1 78 9.38 0.42 0.08
63.1 - 79.4 87 6.00 0.73 0.18
79.4 - 100.0 105 7.24 1.36 0.42
100.0 - 125.9 122 8.41 2.35 1.00
128.9 - 158.5 186 12.82 6.26 3.13
158.5 - 199.5 184 12.68 9.84 6.20
199.5 - 251.2 239 16.47 20.01 15.80
281.2 - 316.2 173 11.92 22.16 21.64
316.2 - 398.1 101 6.96 20.75 25.65
398.1 - 50l1.2 33 2.27 10.08 15.17
901.2 - 631.0 11 0.76 5.52 10.66
1451. 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) =
ARITHMETIC MEAN = 176 MAXIMUM DIAMETER = 62
SURFACE MEAN = 204 MINIMUM DIAMETER = 2
VOLUME MEAN = 228 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 287 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 330 TOTAL FRAMES IN SAMPLE
VOLUME MEDIAN = 321 AVE. DIROFS PER FRAME =
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.45
KRELATIVE SPAN = ( 508.36 - 193.91)/ 321.45 = 0.98
ELAPSED TIME = 37 sec

=100~
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VOLUME
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Table E3-79

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/23/89
TEST NUMEBER 10207
FRESSURE 6.0 PSI
CENTERLINE COORD 48.0 INCHES
RAI'IAL COORD 42.0 INCHES
DIST EROM NOZZLE 63.8 INCHES
AZIMUTHAL ANGLE 41.2 LEG
CYLINDRICAL ANGLE 90 IEG
8 NOZZLES 1 FT. AFPART.
TESTS FROM CL. OF ARKAY.
Y AXI8 = -18".
4
I IAMETER % SURFACE y4 CuM «
(MICRONS) DKOFPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.25 0.00 0.00 0.00
25.1 - 31.6 11 1.38 0.02 0.00 0.00
31.6 - 39.8 10 1.29 0.03 0.00 0.01
39.8 - 50.1 17 2.13 0.08 0.01 0.02
90.1 -~ 63.1 29 3.63 0.20 0.04 0.0%5
63.1 - 79.4 32 4.00 0.36 0.08 0.14
79.4 - 100.0 40 5.00 0.72 0.21 0.35
100.0 - 125.9 94 6.75 1.51 0.55 0.89
125.9 - 158.95 80 10.00 3.66 1.70 2.59
158.5 ~ 199.5 87 10.88 6.21 3.59 6.19
199.% - 281.2 172 21.50 19.87 14.63 20.82
251.2 - 316.2 140 17.50 24.37 22.03 42.85
316.2 - 398.1 88 11.00 23.85 26.93 69.78
398.1 - ©S§01.2 28 3.80 11.90 16.83 86.61
901.2 - 631.0 8 1.00 v.28 9.31 95.92
631.0 - 794.3 2 0.25 1.93 4.08 100.00
800. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 211 - MAXIMUM DIAMETER = 684.1
SURFACE MEAN = 237 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 260 TOTAL DROFS IN SAMFLE = 800.
SAUTER MEAN = 312 TOTAL OUT OF FOCUS = 63
WEIGHT MEAN = 354 TOTAL FRAMES IN SAMFLE = 200
VOLUME MEDIAN = 340 AVE. DROPS PER FRAME = 4.0
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.37
RELATIVE SFPAN = ( U46.51 - 218.356)/ 340.13 = 0.96
ELAPSEDl TIME = 36 sec BE X
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Table E3-80

RETE I'ROPLET ANALYSIS SYSTEM

SINGLE TEST REFPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMEEK 10208

PRESSURE 56.0 FSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORID 54.0 INCHES

HIST FROM NOZZLE 72.2 INCHES

AZIMUTHAL ANGLE 48.4 [DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF AREKRAY.

Y AXIS = ~18".
%
K IAMETER A SURFACE % CuM X% CLASS
(MICRONS) IIROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 3 0.64 0.01 0.00 0.00 0.000
25.1 = 31.6 ] 1.07 0.02 0.00 0.00 0.000
31.6 - 39.8 12 2.56 0.06 0.01 0.01 0.000
39.8 - 90.1 8 1.71 0.06 0.01 0.02 0.000
0.1 - 63.1 18 3.84 0.22 0.04 0.06 0.000
63.1 - 79.4 24 9.12 0.48 0.11 0.17 0.000
79.4 - 100.0 18 3.84 0.56 0.16 0.33 0.000
100.0 - 125.9 34 7.25 1.67 0.61 0.94 0.001
1285.9 - 158.5 42 8.96 3.29 1.52 2.46 0.002
158.5 - 199.5 60 12.79 7.36 4.26 6.72 0.005
199.5 - 251.24 95 20.26 18.33 13.33 20.06 0.015
251.2 - 316.2 61 13.01 18.08 16.30 36.36 0.019
316.2 - 398.1 63 13.43 29.34 33.19 69.54 0.038
398.1 - ©501.2 22 4.69 16.23 23.10 92.64 0.026
501.2 - 631.0 4 0.85 4.31 7.36 100.00 0.008
469. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETEERS (MICRONS) @

ARITHMETIC MEAN = 210 MAXIMUM DIAMETER = 556.1
SURFACE MEAN = 238 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 260 TOTAL DROPS IN SAMPLE = 469.
SAUTER MEAN = 313 TOTAL OUT OF FOCUS = 71
WEIGHT MEAN = 348 TOTAL FRAMES IN SAMPLE = 200
- VOLUME MEDIAN = 354 AVE. DROPS PER FRAME = 2.3
SAMFLE SIZE CHECK = 0.02 DEVIATION = 0.40
RELATIVE SPAN = ( 489.68 - 216.92)/ 354.10 = 0.77
ELAPSED TIME =

33 sec B XS
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Table E3-81

BEETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF1GFCN
TEST DATE 2/23/89

TEST NUMEER 10209

PRESSURE 96.0 PSI

CENTERLINE COOKRID 48.0 INCHES

RADNIAL COORD 66.0 INCHES

IIST FROM NOZZLE 81.6 INCHES

AZIMUTHAL ANGLE S54.0 IEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.

Y AXIS = -18°.
%
DIAMETER % SURFACE % cuM x CLASS
(MICRONS) DROFS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 20 7.75 0.06 0.00 0.00 0.000
25.1 - 31.6 7 2.71 0.03 0.00 0.01 0.000
31.6 - 29.8 2 0.78 0.01 0.00 0.01 0.000
39.8 - 90.1 3 l1.16 0.03 0.00 0.01 0.000
90.1 -~ 63.1 14 Y.43 0.20 0.03 0.04 0.000
63.1 - 79.4 ] 1.94 0.12 0.02 0.06 0.000
79.4 - 100.0 8 3.10 0.30 0.07 0.14 0.000
100.0 ~ 125.9 11 4.26 0.69 0.22 0.3% 0.000
125%.9 - 158.5 7 2.71 0.71 0.28 0.63 0.000
158.5 - 199.95 16 6.20 2.49 1.23 1.86 0.001
199.5 - 251.2 24 9.30 5.99 3.74 9.60 0.004
251.2 - 316.2 44 17.095 18.21 14,65 20.24 0.017
316.2 - 398.1 70 27.13 43.18 42.41 62.66 . 0.049
398.1 - S01.2 24 9.30 22.20 26.69 89.34 0.031
501.2 - 631.0 2 0.78 2.69 3.87 93.22 0.004
631.0 - 794.3 0 0.00 0.00 0.00 93.22 0.000
794.3 - 1000.0 1 0.39 3.10 6.78 100.00 0.008
258. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 244 MAXIMUM DIAMETER = 796.1
SURFACE MEAN = 281 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 306 TOTAL D'ROPS IN SAMPLE = 258.
SAUTER MEAN = 363 TOTAL OUT OF FOCUS = 73
WEIGHT MEAN = 398 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 380 AVE. DROPS PER FRAME = 1.3
SAMPLE SIZE CHECK = 0.07 DEVIATION = 0.395

RELATIVE SFPAN = ( 521.50 - 278.69)/ 380.21 = 0.64

ELAPSED TIME = 93 sec B XS
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Table E3-82

EETE IROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1GFCN
TEST DATE 2/23/89
TEST NUMEER 102190
PRESSURE 36.0 FSI
CENTERLINE COORD 48.0 INCHES
RADNIAL COORID 78.0 INCHES
DIST FROM NOZZLE 91.6 INCHES
AZIMUTHAL ANGLE 58.4 IEG
CYLINDRICAL ANGLE 90 IEG
8 NOZZLES 1 FT. APART.
TESTS FKOM CL. OF ARRAY.
Y AXIS = -18".
“
D IAMETER % SURFACE %
{MICRONS) IIROFE OCCURRENCE AKEA VOLUKME
20.0 - 25.1 28 10.04 0.09 0.00
25.1 - 31.6 12 4.30 0.06 0.00
31.6 - 39.8 16 3.73 0.11 0.01
39.8 - v0.1 13 4.66 0.14 0.01
50.1 - 63.1 14 .02 0.23 0.02
63.1 - 79.4 12 4.30 0.32 0.04
79.4 - 100.0 25 8.96 1.07 0.16
100.0 - 125.9 2 10.39 1.95 0.37
125.9 - 158.95 21 7.53 2.27 0.55
158.5 - 199.95 34 12.19 o.81 1.77
199.5 - 251.2 30 10.75 7.95 3.01
251.2 - 316.2 9 3.23 3.80 1.82
3l16.2 - 398.1 3 1.08 1.86 1.07
398.1 - S501.2 11 3.94 12.21 9.47
$01.2 - 631.0 9 3.23 15.63 15.16
631.0 - 794.3 6 2.15 15.48 18.26
794.3 -~ 1000.0 6 2.15 25.37 38.44
1000.0 - 1258.9 1 0.36 .66 9.84
279. 100.00 100.00 100.00
AVERAGE SFATIAL DIAMETERS (MICRONS) =
ARITHMETIC MEAN = 177 MAXIMUM DIAMETER = 103
SURFACE MEAN = 261 MINIMUM DIAMETER = 2
VOLUME MEAN = 343 TOTAL DIROPS IN SAMFLE =
SAUTER MEAN = 596 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 732 TOTAL FRAMES IN SAMPLE
VOLUME MEDNIAN = 780 AVE. DROPS FER FRAME =
- SAMPLE SIZE CHECK = 0.10 DEVIATION = 0.77
RELATIVE SFPAN = ( 999.27 - 414.02)7 780.25 = 0.75
ELAPSED .TIME = 114 sec

=104~

cCuM %
VOLUME

100.00

7.2

4.2

279.
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Table E3-83

RETE DROFLET ANALYSIS SYSTEM
COMPOSITE REFPORT NOZZLE: (8) TF1GECN

TEST DATE 2/723/89

TESTS INCLUDED: 10198 10199 10200 10201 10202 10203 10204 10205 10206 10207
10208 10209 10210

PRESSUKE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIIAL COORD 0.00 - 78.00 INCHES
AZIMUTHAL ANGLE 0.0 - 58.4 [DEG
CYLINIDRICAL ANGLE 0 - 270 DEG

8 NOZZLES 1 FT. APART.
TESTS FKOM CL. OF ARRAY.

Y AXIS = ~18".
%
IIAMETER % SUREACE % cuM x« CLASS
(MICRONS) IROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 112 1.41 0.01 0.00 0.00 0.000
25.1 -~ 31.6 169 2.12 0.03 0.00 0.00 0.000
31.6 - 39.8 185 2.32 0.0%5 0.01 0.01 0.000
39.8 - 50.1 232 2.91 0.10 0.01 0.02 0.000
90.1 - 63.1 365 4.58 0.25 0.04 0.06 0.000
63.1 - 79.4 422 S.29 0.46 0.09 0.15 0.000
79.4 - 100.0 509 6.39 0.89 0.22 0.38 0.000
100.0 - 125.9 595 7.47 1.63 0.51 0.89 0.001
125.9 - 158.5 719 9.02 3.15 1.25 2.13 0.001
188.5 - 199.5 891 11.18 6.16 3.06 S5.20 0.004
199.5 - 25l1.2 1219 15.29 13.42 8.43 13.63 0.010
251.2 - 316.2 1163 14.62 19.94 15.64 29.25 0.018
316.2 - 398.1 823 10.33 21.95 21.45 50.70 0.025
398.1 - 501.2 374 4.69 15.69 19.24 69.94 0.022
501.2 - 631.0 127 1.59 8.44 13.03 82.97 0.015
631.0 - 794.3 43 0.34 4,31 8.17 91.14 0.009
794.3 - 1000.0 17 0.21 2477 6.69 97.83 0.008
1000.0 - 1258.9 3 0.04 0.74 2.17 100.00 0.002
""""""""" 7970. ~100.00  100.00  100.00 100.00 B
AVERAGE SFATIAL DIAMETERS (MICRONS) @
ARITHMETIC MEAN = 203 MAXIMUM DIAMETER = 1088.4
SURFACE MEAN = 241 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 276 TOTAL DROPS IN SAMPLE = 7970.
SAUTER MEAN = 362 TOTAL OUT OF FOCUS = 672
WEIGHT MEAN = 445 TOTAL ERAMES IN SAMPLE = 2600
VOLUME MEDIAN = 395 B AVE. DROPS PER FRAME = 3.1
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.48
RELATIVE SFAN = ( 770.11 - 233.28)/ 395.79 = 1.36
ELAPSED TIME = 727 sec B XS

C110

=105~



SINGLE TEST REPORT

TEST DATE
TEST NUMBER

PRESSURE

CENTERLINE COORD

RADIAL

DIST FROM NOZZLE

COORD

AZIMUTHAL ANGLE

CYLINDRICAL ANGLE

Table E3-84

BETE DROPLET ANALYSIS SYSTEM

2/22/89
10163

56.0
48.0
78.0
91.6
58.4

270

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.

PSI
INCHES
INCHES
INCHES
DEG
DEG

NOZZLE: (8) TF16FCN

%
DIAMETER % SURFACE %
(MICRONS) DROPS OCCURRENCE AREA VOLUME
20.0 - 25.1 2 0.89 0.00 0.00
25.1 - 31.6 9 4.02 0.03 0.00
31.6 - 39.8 6 2.68 0.02 0.00
39.8 - 50.1 12 5.36 0.08 0.01
50.1 - 63.1 19 8.48 0.18 0.02
63.1 - 79.4 18 8.04 0.28 0.03
79.4 - 100.0 11 4.91 0.28 0.04
100.0 - 125.9 20 8.93 0.82 0.16
125.9 - 158.5 13 5.80 0.81 0.19
158.5 - 199.5 8 3.57 0.82 0.24
199.5 - 251.2 6 2.68 0.95 0.35
251.2 - 316.2 8 3.57 1.86 0.83
316.2 - 398.1 13 5.80 4.94 2.81
398.1 - 501.2 25 11.16 16.14 12.04
501.2 - 631.0 33 14.73 32.64 30.10
631.0 - 794.3 14 6.25 21.27 24.21
794.3 - 1000.0 5 2.23 11.83 16.77
1000.0 - 1258.9 2 0.89 7.05 12.19
224, 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =

VOLUME
SAUTER
WEIGHT
VOLUME
SAMPLE

MEAN =
MEAN =
MEAN =
MEDIAN =

283
374
440
608
680
654

SIZE CHECK = 0.07

RELATIVE SPAN
ELAPSED TIME

(MICRONS) :

- MAXIMUM DIAMETER = 1074.9
MINIMUM DIAMETER = 24.2
TOTAL DROPS IN SAMPLE = 224.

= ( 1013.81 -

79 sec

TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 1.1

DEVIATION =

0.56

CUM %
VOLUME

0.00
0.00
0.00
0.01
0.02
0.06
0.10

456.70)/ 654.27 = 0.85
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CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.003
0.014
0.035
0.028
0.019
0.014




Table E3-85

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/22/89

TEST NUMBER 10164

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 66.0 INCHES

DIST FROM NOZZLE 81.6 INCHES

AZIMUTHAL ANGLE 54.0 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.

%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
25.1 - 31.6 3 1.19 0.02 0.00 0.00
31.6 - 39.8 3 1.19 0.03 0.00 0.01
39.8 - 50.1 3 1.19 0.04 0.01 0.01
50.1 -~ 63.1 6 2.37 0.12 0.02 0.03
63.1 - 79.4 11 4.35 0.35 0.08 0.12
79.4 - 100.0 7 2.77 0.39 0.13 0.24
100.0 - 125.9 16 6.32 1.34 0.53 0.77
125.9 - 158.5 13 5.14 1.76 0.87 1.65
158.5 - 199.5 28 11.07 6.03 3.79 5.43
199.5 - 251.2 55 21.74 19.13 15.31 20.74
251.2 - 316.2 64 25.30 34.42 34.21 54.95
316.2 - 398.1 41 l16.21 32.78 39.75 94.70
398.1 - 501.2 3 1.19 3.59 5.30 100.00
253. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 225 MAXIMUM DIAMETER = 440.2
SURFACE MEAN = 243 MINIMUM DIAMETER = 27.9
VOLUME MEAN = 257 TOTAL DROPS IN SAMPLE = 253.
SAUTER MEAN = 288 TOTAL OUT OF FOCUS = 1
WEIGHT MEAN = 304 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 309 AVE. DROPS PER FRAME = 1.3
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.27
RELATIVE SPAN = ( 389.62 - 221.60)/ 309.25 = 0.54
ELAPSED TIME = 55 sec B X5
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CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.004
0.018
0.039
0.046
0.006




Table E3-86

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/22/89

TEST NUMBER 10165

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 54.0 INCHES

DIST FROM NOZZLE 72.2 INCHES

AZIMUTHAL ANGLE 48.4 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY,

%

DIAMETER % SURFACE $ CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.43 0.00 0.00 0.00
25.1 - 31.6 14 3.04 0.05 0.00 0.00
31.6 - 39.8 12 2.60 0.07 0.01 0.01
39.8 - 50.1 25 5.42 0.21 0.03 0.04
50.1 - 63.1 21 4.56 0.28 0.05 0.09
63.1 - 79.4 26 5.64 0.54 0.12 0.20
79.4 - 100.0 44 9.54 1.42 0.37 0.58
100.0 - 125.9 37 8.03 2.01 0.69 1.27
125.9 - 158.5 42 9.11 3.56 1.53 2.79
158.5 - 199.5 44 9.54 5.69 3.00 5.79
199.5 - 251.2 57 12.36 12.31 8.41 14.20
251.2 - 316.2 53 11.50 17.94 15.37 29.57
316.2 - 398.1 54 11.71 28.17 29.88 59.45
398.1 - 501.2 22 4.77 16.88 21.76 8l.22
501.2 - 631.0 7 1.52 8.80 14.48 95.69
631.0 - 794.3 1 0.22 2.06 4.31 100.00

461, 100.00 .100.00 100,00 T00.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 190 MAXIMUM DIAMETER = 702.3
SURFACE MEAN = 228 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 259 TOTAL DROPS IN SAMPLE = 461.
SAUTER MEAN = 335 TOTAL OUT OF FOCUS = 1
WEIGHT MEAN = 384 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 376 AVE. DROPS PER FRAME = 2.3
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.49

RELATIVE SPAN = ( 578.90 - 229.55)/ 376.02 = 0.93

ELAPSED TIME = 27 sec B X5
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SINGLE TEST REPORT

TEST DATE
TEST NUMBER 10166

PRESSURE

CENTERLINE COORD

Table E3-87

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TFl6FCN

2/22/89

RADIAL COORD

DIST FROM NOZZLE
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

56.0 PsI
48.0 INCHES
42.0 INCHES
63.8 INCHES
41.2 DEG
270 DEG

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 ~ 25.1 12 1.17 0.03 0.00 0.00
25.1 - 31.6 31 3.02 0.13 0.02 0.02
31.6 - 39.8 47 4.59 0.29 0.05 0.07
39.8 - 50.1 56 5.46 0.54 0.11 0.18
50.1 - 63.1 87 8.49 1.27 0.33 0.52
63.1 ~ 79.4 95 9.27 2.22 0.74 1.26
79.4 - 100.0 104 10.15 3.93 1.67 2.93
100.0 - 125.9 140 13.66 8.42 4.51 7.44
125.9 - 158.5 165 16.10 15.29 10.18 17.62
158.5 - 199.5 159 15.51 23.18 19.35 36.98
199.5 - 251.2 69 6.73 15.90 16.69 53.66
251.2 - 316.2 37 3.61 13.05 16.94 70.61
316.2 - 398.1 16 1.56 8.98 14.71 85.32
398.1 - 501.2 6 0.59 5.62 11.93 97.25
501.2 - 631.0 1 0.10 1.17 2.75 100.00

T025. — 100.00 100.00  1I00.00 T100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =

SAMPLE SIZE CHECK = 0.03

RELATIVE SPAN
ELAPSED TIME

125 MAXIMUM DIAMETER = 504.3
145 MINIMUM DIAMETER = 24.2
165 TOTAL DROPS IN SAMPLE = 1025
214 TOTAL OUT OF FOCUS = 3
262 TOTAL FRAMES IN SAMPLE = 200
240 : AVE. DROPS PER FRAME = 5.1
DEVIATION = 0.48
( 437.34 - 136.22)/ 240.44 = 1.25
22 sec B
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X5

CLASS
CHECK

0.000
0.000
0.000
0.000
0.001
0.002
0.005
0.012
0.022
0.019
0.019
0.017
0.014
0.003




able E3-88

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1l6FCN
TEST DATE 2/22/89

TEST NUMBER 10167

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 30.0 INCHES

DIST FROM NOZZLE 56 .6 INCHES

AZIMUTHAL ANGLE 32.0 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 41 1.43 0.05 0.01 0.01
25.1 - 31.6 164 5.73 0.29 0.04 0.04
31.6 - 39.8 175 6.11 0.46 0.08 0.12
39.8 - 50.1 210 7.33 0.86 0.17 0.29
50.1 - 63.1 327 11.42 2.09 0.53 0.82
63.1 - 79.4 338 11.80 3.41 1.08 1.90
79.4 - 100.0 406 14.18 6.58 2.63 4.53
100.0 - 125.9 341 11.91 8.59 4,29 8.82
125.9 - 158.5 323 11.28 12.86 8.08 16.89
158.5 - 199.5 238 8.31 14.94 11.77 28.66
199.5 - 251.2 146 5.10 14.48 14.34 43.01
251.2 - 316.2 81 2.83 12.53 15.50 58.51
316.2 - 398.1 51 1.78 12.68 19.89 78.39
398.1 - 501.2 15 0.52 5.66 10.96 89.35
501.2 - 631.0 8 0.28 4.52 10.65 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 108 MAXIMUM DIAMETER = 561.3
SURFACE MEAN = 132 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 158 . TOTAL DROPS IN SAMPLE = 2864.
SAUTER MEAN = 226 TOTAL OUT OF FOCUS = 5
WEIGHT MEAN = 292 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 281 AVE. DROPS PER FRAME = 14.3
SAMPLE SIZE CHECK = 0.02 DEVIATION = 0.61

RELATIVE SPAN = ( 504.86 - 131.62)/ 281.16 = 1.33

ELAPSED TIME = 30 sec B X5
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Table E3-89

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TFl6FCN
TEST DATE 2/22/89
TEST NUMBER 10168
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 18.0 INCHES
DIST FROM NOZZLE 51.3 INCHES
AZIMUTHAL ANGLE 20.6 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY,
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 42 1.28 0.04 0.01 0.01
25.1 - 31.6 143 4.35 0.23 0.03 0.04
31.6 - 39.8 173 5.26 0.42 0.07 0.11
39.8 - 50.1 213 6.48 0.79 0.17 0.28
50.1 - 63.1 324 9.85 1.88 0.51 0.80
63.1 - 79.4 387 11.77 3.53 1.21 2.01
79.4 - 100.0 499 15.18 7.26 3.14 5.15
100.0 - 125.9 490 14.90 11.08 5.97 11.12
125.9 - 158.5 411 "12.50 14.59 9.86 20.98
158.5 - 199.5 292 8.88 16.43 13.96 34.94
199.5 - 251.2 165 5.02 14.59 15.56 50.50
251.2 - 316.2 95 2.89 13.64 18.55 69.05
316.2 - 398.1 31 0.94 6.75 11.28 80.32
398.1 - 501.2 17 0.52 5.67 11.73 92.05
501.2 - 631.0 6 0.18 3.10 7.95 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 109
SURFACE MEAN = 130
VOLUME MEAN = 152
SAUTER MEAN = 209
WEIGHT MEAN = 271
VOLUME MEDIAN = 249

SAMPLE SIZE CHECK = 0.02

RELATIVE SPAN = (
ELAPSED TIME =

482.47 -
33 sec

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =

TOTAL OUT OF FOCUS =

TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =

DEVIATION = 0.56

=111~

121.96)/ 249.64 = 1.44

3288, 100.00 100.00 100.00 100.00

563.7
24.2

TOTAL DROPS IN SAMPLE = 3288.

200
16.4

CLASS
CHECK

0.000
6.000
0.000
0.001
0.001
0.004
0.007
0.011
0.016
0.018
0.021
0.013
0.013
0.009




SINGLE TEST REPORT

Table E3-90

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF16FCN

TEST DATE 2/22/89
TEST NUMBER 10169
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 0.0 INCHES
DIST FROM NOZZLE 48.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.
$
DIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 42 1.13 0.04 0.00 0.00
25.1 - 31.6 200 5.36 0.32 0.04 0.05
31.6 - 39.8 238 6.38 0.57 0.09 0.13
39.8 - 50.1 261 6.99 0.94 0.18 0.32
50.1 - 63.1 464 12.43 2.66 0.65 0.97
63.1 - 79.4 512 13.72 4.64 1.43 2.40
79.4 - 100.0 568 15.22 8.18 3.18 5.59
100.0 - 125.9 552 14.79 12.47 6.08 11.67
125.9 - 158.5 381 10.21 13.50 8.24 19.91
158.5 - 199.5 244 6.54 13.39 10.17 30.09
199.5 - 251.2 140 3.75 12.09 11.54 41.62
251.2 - 316.2 69 1.85 9.52 11.48 53.11
316.2 - 398.1 38 1.02 8.50 13.04 66.15
398.1 - 501.2 8 0.21 2.86 5.53 71.68
501.2 - 631.0 10 0.27 5.68 13.88 85.56
631.0 - 794.3 5 0.13 4.63 14.44 100.00
3732, 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =

VOLUME
SAUTER
WEIGHT
VOLUME
SAMPLE

MEAN =
MEAN =
MEAN =
MEDIAN =

100
122
151
232
355
298

SIZE CHECK = 0.04

RELATIVE SPAN
ELAPSED TIME

(

(MICRONS) :

1 678.08 -
34 sec

MAXIMUM DIAMETER = 787.7
MINIMUM DIAMETER = 24.2
TOTAL DROPS IN SAMPLE = 3732,

TOTAL OUT OF FOCUS = 9
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 18.7

DEVIATION = 0.66

119.96)/ 298.71 = 1.87

-1l12-
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Table E3-91

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

TEST DATE 2/22/89

TEST NUMBER 10170

PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCH
RADIAL COORD 18.0 INCH
DIST FROM NOZZLE 51.3 INCH
AZIMUTHAL ANGLE 20.6 DEG
CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.

ES
ES
ES

NOZZLE: (8) TF16FCN

%
DIAMETER % SURFACE % CuM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 48 1.33 0.04 0.00 0.00
25.1 - 31.6 191 5.28 0.23 0.03 0.03
31.6 - 39.8 174 4.81 0.32 0.05 0.08
39.8 - 50.1 227 6.27 0.63 0.12 0.20
50.1 - 63.1 389 10.75 1.70 0.40 0.60
63.1 -~ 79.4 371 10.25 2.61 0.78 1.38
79.4 - 100.0 466 12.88 5.16 1.93 3.31
100.0 - 125.9 477 13.18 8.37 3.95 7.26
125.9 - 158.5 430 11.88 11.66 6.83 14.09
158.5 - 199.5 383 10.58 16.44 12.12 26.21
199.5 - 251.2 241 6.66 16.22 14.97 41.18
251.2 - 316.2 112 3.09 11.88 13.77 54.95
316.2 - 398.1 72 1.99 11.55 16.45 71.40
398.1 - 501.2 25 0.69 7.09 13.43 84.83
501.2 - 631.0 10 0.28 4.09 9.31 94.14
631.0 -~ 794.3 3 0.08 2.01 5.86 100.00
3619. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 117
SURFACE MEAN = 142
VOLUME MEAN = 169
SAUTER MEAN = 241
WEIGHT MEAN = 322
VOLUME MEDIAN = 293

SAMPLE SIZE CHECK = 0.02

RELATIVE SPAN (

ELAPSED TIME

571.27
38 sec

-'11

(MICRONS) :

MAXIMUM DIAMETER =
MINIMUM DIAMETER =

753.3
24.2

TOTAL DROPS IN SAMPLE = 3619.
TOTAL OUT OF FOCUS = 14
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 18.1
DEVIATION = 0.60
140.71)/ 293.27 = 1.47

B X5

3-

CLASS
CHECK

0.000
0.000
0.000
0.000
0.001
0.002
0.005
0.008
0.014
0.017
0.016
0.019
0.015
0.011
0.007




SINGLE TEST REPORT

Table E3-92

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF16FCN

TEST DATE 2/22/89
TEST NUMBER 10171
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 30.0 INCHES
DIST FROM NOZZLE 56.6 INCHES
AZIMUTHAL ANGLE 32.0 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 34 1.05 0.03 0.00 0.00
25.1 - 31.6 102 3.15 0.15 0.02 0.03
31.6 - 39.8 121 3.74 0.27 0.05 0.08
39.8 - 50.1 180 5.56 0.62 0.15 0.23
50.1 - 63.1 254 7.84 1.37 0.41 0.64
63.1 - 79.4 322 9.94 2.717 1.04 1.68
79.4 - 100.0 412 12.72 5.63 2.68 4.36
100.0 - 125.9 530 16.37 11.37 6.77 11.13
125.9 - 158.5 520 16.06 17.47 13.02 24.15
158.5 - 199.5 402 12.42 21.18 19.78 43.93
199.5 - 251.2 238 7.35 19.80 23.25 67.18
251.2 - 316.2 88 2.72 11.13 16.09 83.28
316.2 - 398.1 27 0.83 5.40 9.81 93.08
398.1 - 501.2 7 0.22 2.17 4.89 97.97
501.2 - 631.0 1 0.03 0.63 2.03 100.00
3238, 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =

VOLUME
SAUTER
WEIGHT
VOLUME
SAMPLE

MEAN =
MEAN =
MEAN =
MEDIAN =

119
135
152
191
230
214

SIZE CHECK = 0.02

RELATIVE SPAN
ELAPSED TIME

(MICRONS) :

( 371.32 -
34 sec

MAXIMUM DIAMETER = 614.5

MINIMUM DIAMETER = 24.2

TOTAL DROPS IN SAMPLE = 3238.
TOTAL OUT OF FOCUS = 17
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = le.2

DEVIATION = 0,44

122.62)/ 214.02 = 1.16

-114-~

CLASS
CHECK

0.000
0.000
0.000
0.000
0.001
0.003
0.008
0.015
0.023
0.027
0.018
0.011
0.006
0.002




Table E3-93

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1l6FCN
TEST DATE 2/22/89

TEST NUMBER 10172

PRESSURE 56.0 PS1I

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 42.0 INCHES

DIST FROM NOZZLE 63.8 INCHES

AZIMUTHAL ANGLE 41.2 DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.

%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 29 1.23 0.04 0.00 0.00
25.1 - 31.6 121 5.12 0.23 0.03 0.03
31.6 - 39.8 116 4.91 0.33 0.05 0.07
39.8 - 50.1 158 6.69 0.68 0.12 0.19
50.1 - 63.1 212 8.97 1.43 0.31 0.51
63.1 - 79.4 274 11.60 2.92 0.80 1.30
79.4 - 100.0 302 12.78 5.17 1.79 3.09
100.0 - 125.9 340 14.39 9.10 3.94 7.03
125.9 - 158.5 322 13.63 13.48 7.30 14.33
158.5 - 199.5 217 9.18 14.30 9.73 24.06
199.5 - 251.2 139 5.88 14.34 - 12.19 36.25
251.2 - 316.2 70 2.96 11.52 12.37 48.62
316.2 - 398.1 32 1.35 8.42 11.42 60.04
398.1 - 501.2 18 0.76 7.02 11.61 71.64
501.2 - 631.0 10 0.42 6.68 14.43 86.07
631.0 - 794.3 1 0.04 1.14 3.19 89.27
794.3 - 1000.0 2 0.08 3.20 10.73 100.00
2363, 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 115 MAXIMUM DIAMETER = 937.8
SURFACE MEAN = 141 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 174 TOTAL DROPS IN SAMPLE = 2363.
SAUTER MEAN = 262 TOTAL OUT OF FOCUS = 18
WEIGHT MEAN = 388 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 326 AVE. DROPS PER FRAME = 11.8
SAMPLE SIZE CHECK = 0.07 DEVIATION = 0.64
RELATIVE SPAN = ( 803.90 - 141.08)/ 326.06 = 2,03
ELAPSED TIME = 29 sec B X5
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Table E3-94

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE:
TEST DATE 2/22/89
TEST NUMBER 10173
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 54.0 INCHES
DIST FROM NOZZLE 72.2 INCHES
AZIMUTHAL ANGLE 48.4 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE
(MICRONS) DROPS OCCURRENCE AREA
20.0 - 25.1 9 0.92 0.02
25.1 - 31.6 32 3.27 0.13
31.6 - 39.8 36 3.67 0.22
39.8 - 50.1 47 4.80 0.43
50.1 - 63.1 71 7.24 1.03
63.1 - 79.4 83 8.47 1.88
79.4 - 100.0 110 11.22 3.98
100.0 - 125.9 141 14.39 8.14
125.9 - 158.5 161 16.43 14.85
158.5 - 199.5 154 15.71 21.99
199.5 - 251.2 74 7.55 16.15
251.2 - 316.2 36 3.67 12.59
316.2 - 398.1 20 2.04 11.02
398.1 - 501.2 3 0.31 2.53
501.2 - 631.0 2 0.20 2.94
631.0 - 794.3 1 0.10 2.09

980. 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0.06

RELATIVE SPAN
ELAPSED TIME

129
150
172
227
295
255

( 562.28 -

22 sec

(MICRONS)

(8) TF16FCN

%
VOLUME

0.00
0.02
0.03
0.09
0.26
0.59
1.58
4.07
9.38
17.30
15.71
15.51
17.04
4.82
7.38
6.23

100.00

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE = 980.
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 4.9

DEVIATION =

-1l16-

0.49

CUM %
VOLUME

0.00
0.02
0.05
0.14
0.40
0.99
2.57
6.64
16.02
33.31
49.02
64.53
81.57
86.39
93.77
100.00

100.00

680.2
24.2

140.13)/ 255.40 = 1.65

X5
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SINGLE TEST REPORT

Table E3-95

BETE DROPLET ANALYSIS SYSTEM

TEST DATE 2/22/89
TEST NUMBER 10174
PRESSURE 56.0
CENTERLINE COORD 48.0
RADIAL COORD 66.0
DIST FROM NOZZLE 81.6
AZIMUTHAL ANGLE 54.0
CYLINDRICAL ANGLE 90

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.

NOZZLE: (8) TFl6FCN

PSI
INCHES
INCHES
INCHES
DEG
DEG

%
DIAMETER % SURFACE
(MICRONS) DROPS OCCURRENCE AREA
20.0 - 25.1 4 1.01 0.01
25.1 - 31.6 7 1.77 0.02
31.6 - 39.8 11 2.78 0.05
39.8 - 50.1 15 3.79 0.11
50.1 - 63.1 23 5.81 0.26
63.1 - 79.4 21 5.30 0.36
79.4 - 100.0 23 5.81 0.66
100.0 - 125.9 27 6.82 1.21
125.9 - 158.5 21 5.30 1.40
158.5 - 199.5 35 8.84 4.02
199.5 - 251.2 35 8.84 6.23
251.2 - 316.2 61 15.40 17.93
316.2 - 398.1 66 16.67 28.06
398.1 - 501.2 28 7.07 18.53
501.2 - 631.0 16 4.04 16.75
631.0 - 794.3 3 0.76 4.40
396.

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0.03

RELATIVE SPAN
ELAPSED TIME

%
VOLUME

0.00
0.00
0.01
0.01
0.04
0.07
0.16
0.37
0.51
1.93
3.73
13.82
26.01
21.43
24.39
7.53

CUM %
VOLUME

0.00
0.00
0.01
0.02
0.06
0.13
0.28
0.65
1.16
3.10
6.83
20.65
46.66
68.09
92.47
100.00

100.00 100.00 100.00 100.00

(MICRONS) :

227 MAXIMUM DIAMETER = 664.6
269 MINIMUM DIAMETER = 24.2
302 TOTAL DROPS IN SAMPLE = 396.
379 TOTAL OUT OF FOCUS = 21
424 TOTAL FRAMES IN SAMPLE = 200
415 AVE. DROPS PER FRAME = 2.0
DEVIATION = (.45
( 618.23 - 271.93)/ 415.24 = (.83
28 sec B X5
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Table E3-96

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1l6FCN
TEST DATE 2/22/89

TEST NUMBER 10175

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 78.0 INCHES

DIST FROM NOZZLE 91.6 INCHES

AZIMUTHAL ANGLE 58.4 DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY,

%

DIAMETER % SURFACE % CuUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.95 0.01 0.00 0.00
25.1 - 31.6 18 8.53 0.07 0.00 0.00
31.6 - 39.8 20 9.48 0.12 0.01 0.01
39.8 - 50.1 11 5.21 0.09 0.01 0.02
50.1 - 63.1 21 9.95 0.29 0.03 0.05
63.1 - 79.4 16 7.58 0.36 0.05 0.09
79.4 - 100.0 16 7.58 0.57 0.09 0.18
100.0 - 125.9 18 8.53 1.02 0.20 0.39
125.9 - 158.5 8 3.79 0.65 0.16 0.55
158.5 - 199.5 7 3.32 1.02 0.33 0.88
199.5 - 251.2 4 1.90 0.89 0.36 1.23
251.2 - 316.2 2 0.95 0.59 0.27 1.50
316.2 - 398.1 4 1.90 2.26 1.44 2.94
398.1 - 501.2 20 9.48 19.21 15.97 18.91
501.2 - 631.0 28 13.27 39.27 39.43 58.34
631.0 - 794.3 15 7.11 29.90 . 35.67 94.01
794.3 - 1000.0 1 0.47 3.69 5.99 100.00

21T 100.00 100.00 100.00 T00.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 233 MAXIMUM DIAMETER = 923.0
SURFACE MEAN = 330 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 396 TOTAL DROPS IN SAMPLE = 211,
SAUTER MEAN = 569 TOTAL OUT OF FOCUS = 21
WEIGHT MEAN = 607 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 611 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.06 DEVIATION = 0.62

RELATIVE SPAN = ( 777.80 - 463.19)/ 611.37 = 0.51
ELAPSED TIME = 131 sec . B
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COMPOSITE REPORT

TEST DATE

TESTS INCLUDED:
10172 10173 10174 10175

Table E3-97

BETE DROPLET ANALYSIS SYSTEM

2/22/89

NOZZLE: (8) TF16FCN

10163 10164 10165 10166 10167 10168 10169 10170 10171

PRESSURE 0.0 - 56.0 PSI
CENTERLINE COORD 0.00 ~ 48.00 INCHES
RADIAL COORD 0.00 - 78.00 INCHES
AZIMUTHAL ANGLE 0.0 - 31.6 DEG
CYLINDRICAL ANGLE 0 - 90 DEG
8 NOZZLES 1 FT. APART
TESTS FROM CL. OF ARRAY.
]
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 267 1.18 0.03 0.00 0.00
25.1 - 31.6 1035 4.57 0.18 0.02 0.02
31.6 - 39.8 1132 5.00 0.30 0.04 0.06
39.8 - 50.1 1418 6.26 0.57 0.09 0.15
50.1 - 63.1 2218 9.79 1.40 0.28 0.44
63.1 - 79.4 2474 10.92 2.48 0.63 1.07
79.4 - 100.0 2968 13.10 4.73 1.53 2.60
100.0 - 125.9 3129 13.81 7.84 3.17 5.77
125.9 - 158.5 2810 12.40 11.02 5.58 11.34
158.5 - 199.5 2211 9.76 13.66 8.67 20.01
199.5 - 251.2 1369 6.04 13.34 10.64 30.65
251.2 - 316.2 776 3.43 12.00 12.06 42.71
316.2 - 398.1 465 2.05 11.17 13.98 56.69
398.1 - 501.2 197 0.87 7.59 12.06 68.75
501.2 - 631.0 132 0.58 8.04 16.01 84.76
631.0 - 794.3 43 0.19 4.01 9.88 94.64
794.3 - 1000.0 8 0.04 1.20 3.73 98.37
1000.0 - 1258.9 2 0.01 0.44 1.63 100.00

22654, 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =

VOLUME
SAUTER
WEIGHT
VOLUME
SAMPLE

MEAN =
MEAN =
MEAN =
MEDIAN =

120
149
184
281
399
359

SIZE CHECK = 0.01

RELATIVE SPAN
ELAPSED TIME

(MICRONS) :

MAXIMUM DIAMETER = 1074
MINIMUM DIAMETER = 24

- TOTAL DROPS IN SAMPLE =

TOTAL OUT OF FOCUS =

- TOTAL FRAMES IN SAMPLE =

= ( 715.14 -
= 562 sec

AVE. DROPS PER FRAME =
DEVIATION = 0.66

151.83)/ 359.45 = 1.57
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.9

.2
22654
134
2600
8.7

X5

CLASS
CHECK

0.000
0.000
0.000
0.000
0.001
0.002
0.004
0.006
0.010
0.012
0.014
0.016
0.014
0.018
0.011
0.004
0.002




Table E3-98

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10185
PRESSURE 56.0 PSI
CENTERLINE COORD . 48.0 INCHES
RADIAL COORD 78.0 INCHES
DIST FROM NOZZLE 91.6 INCHES
AZIMUTHAL ANGLE 58.4 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".
%
DIAMETER % SURFACE $ CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 4 1.89 0.02 0.00 0.00
25.1 - 31.6 12 5.66 0.09 0.01 0.01
31.6 - 39.8 9 4.25 0.10 0.01 0.01
39.8 - 50.1 13 6.13 0.22 0.02 0.03
50.1 - 63.1 13 6.13 0.33 0.04 0.07
63.1 - 79.4 15 7.08 0.62 0.09 0.16
79.4 - 100.0 16 7.55 1.05 0.19 0.34
100.0 - 125.9 22 10.38 2.30 0.52 0.86
125.9 - 158.5 25 11.79 4.22 1.21 2.07
158.5 - 199.5 32 15.09 8.36 2.97 5.05
199.5 - 251.2 17 8.02 6.60 2.87 7.92
251.2 - 316.2 10 4.72 6.92 4.01 11.93
316.2 - 398.1 2 0.94 1.79 1.17 13.10
398.1 - 501.2 4 1.89 6.62 5.98 19.07
501.2 - 631.0 9 4.25 21.61 23.34 42.41
631.0 - 794.3 6 2.83 22.31 29.93 72.33
794.3 - 1000.0 3 1.42 16.85 27.67 100.00
212. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 172 MAXIMUM DIAMETER = 839.5
SURFACE MEAN = 239 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 306 TOTAL DROPS IN SAMPLE = 212.
SAUTER MEAN = 502 TOTAL OUT OF FOCUS = 9
WEIGHT MEAN = 614 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 677 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.10 DEVIATION = 0.74
RELATIVE SPAN = ( 824.51 - 286.44)/ 677.40 = 0.79
ELAPSED TIME = 212 sec B X5
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Table E3-99

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10186
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 66.0 INCHES
DIST FROM NOZZLE 81.6 INCHES
AZIMUTHAL ANGLE 54.0 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18",
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 - 25.1 3 1.34 0.01 0.00 0.00
25.1 - 31.6 6 2.68 0.02 0.00 0.00
31.6 - 39.8 7 3.12 0.04 0.00 0.01
39.8 - 50.1 6 2.68 0.05 0.01 0.01
50.1 - 63.1 10 4.46 0.14 0.02 0.03
63.1 - 79.4 7 3.12 0.15 0.03 0.06
79.4 - 100.0 16 7.14 0.56 0.12 0.17
100.0 - 125.9 14 6.25 0.79 0.21 0.38
125.9 - 158.5 16 7.14 1.36 0.44 0.82
158.5 - 199.5 12 5.36 1.78 0.76 1.58
199.5 - 251.2 13 5.80 2.94 1.55 3.13
251.2 - 316.2 9 4.02 3.29 2.21 5.33
316.2 - 398.1 42 18.75 25.35 21.87 27.20
398.1 - 501.2 49 21.87 42.69 44.19 71.39
501.2 - 631.0 13 5.80 18.22 23.96 95.35
631.0 - 794.3 1 0.45 2.61 4.65 100.00
224. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 266 MAXIMUM DIAMETER = 764.3
SURFACE MEAN = 316 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 350 TOTAL DROPS IN SAMPLE = 224.
SAUTER MEAN = 429 TOTAL OUT OF FOCUS = 9
WEIGHT MEAN = 462 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 460 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.42
RELATIVE SPAN = ( 602.61 - 345.62)/ 460.35 = 0.56
ELAPSED TIME = 83 sec B X5
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CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.002
0.003
0.025
0.051
0.027
0.005




Table E3-100

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMBER 10187

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 54.0 INCHES

DIST FROM NOZZLE 72.2 INCHES

AZIMUTHAL ANGLE 48.4 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".

%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 2 0.65 0.01 0.00 0.00 0.000
25.1 - 31.6 7 2.26 0.03 0.00 0.00 0.000
31.6 - 39.8 6 1.94 0.04 0.00 0.01 0.000
39.8 - 50.1 5 l1.61 0.04 0.00 0.01 0.000
50.1 - 63.1 18 5.81 0.25 0.03 0.04 0.000
63.1 - 79.4 18 5.81 0.41 0.07 0.11 0.000
79.4 - 100.0 21 6.77 0.74 0.16 0.27 0.000
100.0 - 125.9 21 6.77 1.17 0.31 0.58 0.000
125.9 - 158.5 22 7.10 1.92 0.64 1.22 0.001
158.5 = 199.5 24 7.74 3.35 1.40 2.62 0.002
199.5 - 251.2 27 8.71 5.93 3.12 5.74 0.004
251.2 - 316.2 61 19.68 21.66 14.50 20.24 0.017
316.2 - 398.1 49 15.81 25.04 20.10 40.34 0.023
398.1 - 501.2 16 5.16 13.65 14.21 54.55 0.016
501.2 - 631.0 8 2.58 10.51 13.49 68.04 0.015
631.0 - 794.3 3 0.97 5.82 9.06 77.10 0.010
794.3 - 1000.0 0 0.00 0.00 0.00 77.10 0.000
1000.0 - 1258.9 2 0.65 9.44 22.90 100.00 0.026
310. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 228 MAXIMUM DIAMETER = 1074.4
SURFACE MEAN = 273 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 318 TOTAL DROPS IN SAMPLE = 310.
SAUTER MEAN = 431 TOTAL OUT OF FOCUS = 9
WEIGHT MEAN = 563 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 468 AVE. DROPS PER FRAME = 1.5
SAMPLE SIZE CHECK = 0.12 DEVIATION = 0.51
RELATIVE SPAN = ( 1043.62 - 278.02)/ 468.95 = 1.63
ELAPSED TIME = 31 sec B X5
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Table E3-101

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMBER 10188

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 42.0 INCHES

DIST FROM NOZZLE 63.8 INCHES

AZIMUTHAL ANGLE 41.2 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".

%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
25.1 - 31.6 22 4.45 0.07 0.01 0.01 0.000
31.6 - 39.8 14 2.83 0.07 0.01 0.01 0.000
39.8 - 50.1 12 2.43 0.10 0.01 0.02 0.000
50.1 - 63.1 41 8.30 0.47 0.07 0.10 0.000
63.1 - 79.4 32 6.48 0.60 0.12 0.21 0.000
79.4 - 100.0 41 8.30 1.20 0.29 0.50 0.000
100.0 - 125.. 41 8.30 2.00 0.62 1.12 0.001
125.9 - 158.5 51 10.32 3.88 1.50 2.62 0.002
158.5 - 199.5 39 7.89 4.57 2.20 4.82 0.003
199.5 - 251.2 58 11.74 11.18 6.88 11.70 0.008
251.2 - 316.2 59 11.94 17.85 13.77 25.47 0.016
316.2 - 398.1 45 9.11 19.95 18.63 44.10 0.021
398.1 - 501.2 23 4.66 16.01 18.74 62.83 0.021
501.2 - 631.0 11 2.23 12.46 18.61 81.45 0.021
631.0 - 794.3 5 1.01 9.59 18.55 100.00 0.021
494. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 190 MAXIMUM DIAMETER = 750.8
SURFACE MEAN = 233 MINIMUM DIAMETER = 27.9
VOLUME MEAN = 272 . TOTAL DROPS IN SAMPLE = 494.
SAUTER MEAN = 372 TOTAL OUT OF FOCUS = 9
WEIGHT MEAN = 447 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 432 AVE. DROPS PER FRAME = 2.5
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.56
RELATIVE SPAN = ( 686.68 - 241.15)/ 432.00 = 1.03
ELAPSED TIME = 25 secC B X5
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Table E3-102

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMBER 10189

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 30.0 INCHES

DIST FROM NOZZLE 56.6 INCHES

AZIMUTHAL ANGLE 32.0 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".

%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.33 0.00 0.00 0.00
25.1 - 31.6 10 1.66 0.02 0.00 0.00
31.6 - 39.8 10 1.66 0.04 0.00 0.01
39.8 - 50.1 9 1.49 0.05 0.01 0.01
50.1 - 63.1 24 3.98 0.22 0.04 0.05
63.1 - 79.4 27 4.48 0.39 0.08 0.14
79.4 - 100.0 29 4.81 0.64 0.17 0.31
100.0 - 125.9 42 6.97 1.54 0.54 0.84
125.9 - 158.5 55 9.12 3.07 1.31 2.15
158.5 - 199.5 72 11.94 6.52 3.55 5.71
199.5 - 251.2 105 17.41 14.81 10.08 15.78
251.2 - 316.2 122 20.23 28.04 24.33 40.12
316.2 - 398.1 68 11.28 23.76 25.40 65.52
398.1 - 501.2 19 3.15 10.75 14.62 80.14
501.2 - 631.0 6 1.00 5.74 10.18 90.32
631.0 - 794.3 3 0.50 4.42 9.68 100.00
603. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 212 MAXIMUM DIAMETER = 774.2
SURFACE MEAN = 241 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 267 TOTAL DROPS IN SAMPLE = 603.
SAUTER MEAN = 329 TOTAL OUT OF FOCUS = 10
WEIGHT MEAN = 387 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 350 AVE. DROPS PER FRAME = 3.0
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.39
RELATIVE SPAN = ( 626.70 - 226.53)/ 350.67 = 1.14
ELAPSED TIME = 27 sec B X5
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CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.002
0.004
0.012
0.028
0.029
0.017
0.012
0.011




Table E3-103

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10190
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 18.0 INCHES
DIST FROM NOZZLE 51.3 INCHES
AZIMUTHAL ANGLE 20.6 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".
%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME CHECK
20.0 - 25.1 2 0.32 0.00 0.00 0.00 0.000
25.1 - 31.6 15 2.42 0.04 0.00 0.00 0.000
31.6 - 39.8 9 1.45 0.04 0.00 0.01 0.000
39.8 - 50.1 19 3.06 0.11 0.01 0.02 0.000
50.1 - 63.1 27 4.35 0.24 0.04 0.06 0.000
63.1 - 79.4 31 4.99 0.42 0.09 0.15 0.000
79.4 - 100.0 45 7.25 1.03 0.27 0.42 0.000
100.0 - 125.9 48 7.73 1.72 0.57 0.99 0.001
125.9 - 158.5 68 10.95 3.93 1.65 2.64 0.002
158.5 - 199.5 56 9.02 4.97 2.58 5.22 0.003
199.5 - 251.2 96 15.46 13.39 8.73 13.95 0.010
251.2 - 316.2 90 14.49 20.00 16.44 30.39 0.019
316.2 - 398.1 78 12.56 27.28 28.17 58.56 0.032
398.1 - 501.2 23 3.70 13.04 17.12 75.69 0.020
501.2 - 631.0 11 1.77 9.48 15.33 91.02 0.018
631.0 - 794.3 3 0.48 4.30 8.98 100.00 0.010
621. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 204 MAXIMUM DIAMETER = 768.6
SURFACE MEAN = 239 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 270 TOTAL DROPS IN SAMPLE = 621.
SAUTER MEAN = 344 TOTAL OUT OF FOCUS = 15
WEIGHT MEAN = 403 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 376 AVE. DROPS PER FRAME = 3.1
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.45
RELATIVE SPAN = ( 622.17 - 232.35)/ 376.61 = 1.04
ELAPSED TIME = 28 sec B X5
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Table E3-104

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10191
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 0.0 INCHES
DIST FROM NOZZLE 48.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".
%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 4 0.64 0.01 0.00 0.00 0.000
25.1 - 31.6 16 2.57 0.04 0.00 0.00 0.000
31.6 - 39.8 16 2.57 0.07 0.01 0.01 0.000
39.8 - 50.1 18 2.89 0.11 0.01 0.03 0.000
50.1 - 63.1 39 6.26 0.37 0.06 0.09 0.000
63.1 - 79.4 43 6.90 0.66 0.14 0.23 0.000
79.4 - 100.0 58 9.31 1.36 0.35 0.58 0.000
100.0 - 125.9 48 7.70 1.81 0.60 1.18 0.001
125.9 - 158.5 53 8.51 3.09 1.27 2.46 0.001
158.5 - 199.5 72 11.56 7.03 3.74 6.20 0.004
199.5 - 251.2 55 8.83 8.28 5.47 11.66 0.006
251.2 - 316.2 88 14.13 21.42 18.00 29.66 0.021
316.2 - 398.1 74 11.88 27.74 28.90 58.56 0.033
398.1 - 501.2 26 4.17 15.51 20.42 78.98 0.023
501.2 - 631.0 12 1.93 10.94 17.76 96.75 0.020
631.0 - 794.3 1 0.16 1.55 3.25 100.00 0.004
623. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 193 MAXIMUM DIAMETER = 718.8
SURFACE MEAN = 231 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 263 TOTAL DROPS IN SAMPLE = 623.
SAUTER MEAN = 341 TOTAL OUT OF FOCUS = 21
WEIGHT MEAN = 392 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 377 AVE. DROPS PER FRAME = 3.1
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.48
RELATIVE SPAN = ( 581.27 - 237.52)/ 377.36 = 0.91
ELAPSED TIME = 27 secC B X5
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Table E3-105

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMBER 10192

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 18.0 INCHES

DIST FROM NOZZLE 51.3 INCHES

AZIMUTHAL ANGLE 20.6 DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".

%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 6 0.81 0.01 0.00 0.00 0.000
25.1 - 31.6 15 2.03 0.03 0.00 0.00 0.000
31.6 - 39.8 13 1.76 0.04 0.00 0.01 0.000
39.8 - 50.1 23 3.11 0.12 0.02 0.02 0.000
50.1 - 63.1 37 5.01 0.31 0.05 0.08 0.000
63.1 - 79.4 51 6.90 0.66 0.14 0.22 0.000
79.4 - 100.0 44 5.95 0.93 0.25 0.46 0.000
100.0 - 125.9 62 8.39 2.04 0.68 1.14 0.001
125.9 - 158.5 75 10.15 3.98 1.69 2.83 0.002
158.5 = 199.5 79 10.69 6.61 3.51 6.34 0.004
199.5 - 251.2 103 13.94 13.54 9.03 15.38 0.010
251.2 - 316.2 127 17.19 26.23 21.94 37.32 0.025
316.2 - 398.1 76 10.28 24.70 25.88 63.20 0.030
398.1 - 501.2 18 2.44 8.93 11.58 74.78 0.013
501.2 - 631.0 6 0.81 5.03 8.43 83.21 0.010
631.0 - 794.3 2 0.27 2.54 5.29 88.50 0.006
794.3 - 1000.0 2 0.27 4.29 11.50 100.00 0.013
739. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 195 MAXIMUM DIAMETER = 924.2
SURFACE MEAN = 229 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 261 _ TOTAL DROPS IN SAMPLE = 739.
SAUTER MEAN = 340 TOTAL OUT OF FOCUS = 23
WEIGHT MEAN = 428 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 359 AVE. DROPS PER FRAME = 3.7
SAMPLE SIZE CHECK = 0.06 DEVIATION = 0.46
REILATIVE SPAN = ( 811.04 - 224.61)/ 359.36 = 1.63
ELAPSED TIME = 27 sec B X5
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Table E3-106

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10193
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 30.0 INCHES
DIST FROM NOZZLE 56.6 INCHES
AZIMUTHAL ANGLE 32.0 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".
$
DIAMETER 3 SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME CHECK
20.0 - 25.1 3 0.25 0.00 0.00 0.00 0.000
25.1 - 31.6 31 2.63 0.04 0.00 0.00 0.000
31.6 - 39.8 28 2.37 0.06 0.01 0.01 0.000
39.8 - 50.1 34 2.88 0.11 0.01 0.02 0.000
50.1 - 63.1 54 4.58 0.28 0.04 0.07 0.000
63.1 - 79.4 85 7.20 0.68 0.13 0.20 0.000
79.4 - 100.0 103 8.73 1.35 0.34 0.54 0.000
100.0 - 125.9 101 8.56 2.11 0.67 1.21 0.001
125.9 - 158.5 144 12.20 4.59 1.80 3.01 0.002
158.5 - 199.5 135 11.44 6.96 3.46 6.47 0.004
199.5 - 251.2 137 11.61 11.13 6.95 13.42 0.008
251.2 - 316.2 148 12.54 18.89 14.79 28.21 0.017
316.2 - 398.1 95 8.05 18.72 18.21 46.42 0.021
398.1 - 501.2 50 4.24 15.35 18.65 65.06 0.021
501.2 - 631.0 24 2.03 12.37 19.45 84.51 0.022
631.0 - 794.3 5 0.42 4.00 7.84 92.35 0.009
794.3 - 1000.0 3 0.25 3.33 7.65 100.00 0.009
1180. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 190 MAXIMUM DIAMETER = 838.2
SURFACE MEAN = 229 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 267 TOTAL DROPS IN SAMPLE = 1180.
SAUTER MEAN = 362 TOTAL OUT OF FOCUS = 27
WEIGHT MEAN = 445 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 418 AVE. DROPS PER FRAME = 5.9
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.54
RELATIVE SPAN = ( 742.92 - 228.95)/ 418.82 = 1.23
ELAPSED TIME = 33 sec B X5
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Table E3-107

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10194
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 42.0 INCHES
DIST FROM NOZZLE 63.8 INCHES
AZIMUTHAL ANGLE 41.2 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18",
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 2 0.34 0.00 0.00 0.00
25.1 - 31.6 13 2.18 0.04 0.00 0.00
31.6 - 39.8 15 2.52 0.07 0.01 0.01
39.8 - 50.1 21 3.52 0.14 0.02 0.03
50.1 - 63.1 22 3.69 0.23 0.04 0.07
63.1 - 79.4 32 5.37 0.55 0.13 0.20
79.4 - 100.0 40 6.71 1.07 0.31 0.51
100.0 - 125.9 53 8.89 2.33 0.87 1.39
125.9 - 158.5 57 9.56 3.75 1.72 3.10
158.5 - 199.5 74 12.42 7.91 4.62 7.72
199.5 - 251.2 70 11.74 11.98 8.85 16.57
251.2 - 316.2 117 19.63 31.05 28.57 45.14
316.2 - 398.1 54 9.06 21.78 24.69 69.83
398.1 - 501.2 21 3.52 13.41 19.15 88.98
501.2 - 631.0 4 0.67 4.09 7.38 96.36
631.0 - 794.3 1 0.17 1.61 3.64 100.00
596. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 195 MAXIMUM DIAMETER = 699.5
SURFACE MEAN = 225 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 250 TOTAL DROPS IN SAMPLE = 596.
SAUTER MEAN = 310 TOTAL OUT OF FOCUS = 30
WEIGHT MEAN = 353 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 333 AVE. DROPS PER FRAME = 3.0
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.41
RELATIVE SPAN = ( 517.90 - 215.69)/ 333.75 = 0.91
ELAPSED TIME = 26 sec B X5
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.002
0.005
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0.033
0.028
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0.008
0.004




Table E3-108

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMBER 10195

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 54.0 INCHES

DIST FROM NOZZLE 72.2 INCHES

AZIMUTHAL ANGLE 48.4 DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".

%
DIAMETER % SURFACE % CUM % CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 1 0.34 0.00 0.00 0.00 0.000
25.1 - 31.6 8 2.73 0.03 0.00 0.00 0.000
31.6 - 39.8 7 2.39 0.04 0.00 0.01 0.000
39.8 - 50.1 5 1.71 0.05 0.01 0.01 0.000
50.1 - 63.1 7 2.39 0.09 0.01 0.03 0.000
63.1 - 79.4 15 5.12 0.34 0.07 0.09 0.000
79.4 - 100.0 14 4.78 0.53 0.13 0.22 0.000
100.0 - 125.9 13 4.44 0.77 0.24 0.46 0.000
125.9 - 158.5 22 7.51 2.06 0.81 1.27 0.001
158.5 - 199.5 33 11.26 4.74 2.31 3.58 0.003
199.5 - 2b51.2 33 11.26 7.56 4.65 8.23 0.005
251.2 - 316.2 42 14.33 15.78 12.42 20.65 0.014
316.2 - 398.1 61 20.82 34.35 33.09 53.73 0.038
398.1 - 501.2 25 8.53 21.60 25.78 79.52 0.030
501.2 - 631.0 5 1.71 7.66 12.15 91.67 0.014
631.0 = 794.3 2 0.68 4.40 8.33 100.00 0.010
293. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 239 MAXIMUM DIAMETER = 714.8
SURFACE MEAN = 275 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 303 TOTAL DROPS IN SAMPLE = 293.
SAUTER MEAN = 369 TOTAL OUT OF FOCUS = 31
WEIGHT MEAN = 414 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 391 AVE. DROPS PER FRAME = 1.5
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.38
RELATIVE SPAN = ( 612.48 - 263.75)/ 391.26 = 0.89
ELAPSED TIME = 37 sec B X5
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Table E3-109

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89

TEST NUMBER 10196

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 66.0 INCHES

DIST FROM NOZZLE 81.6 INCHES

AZIMUTHAL ANGLE 54.0 DEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".

%
DIAMETER % SURFACE % CUM $% CLASS
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 1 0.44 0.00 0.00 0.00 0.000
25.1 - 31.6 8 3.56 0.02 0.00 0.00 0.000
31.6 - 39.8 4 1.78 0.02 0.00 0.00 0.000
39.8 - 50.1 9 4.00 0.06 0.01 0.01 0.000
50.1 - 63.1 12 5.33 0.11 0.01 0.02 0.000
63.1 - 79.4 7 3.11 0.10 0.01 0.03 0.000
79.4 - 100.0 7 3.11 0.16 0.03 0.06 0.000
100.0 - 125.9 11 4.89 0.43 0.10 0.16 0.000
125.9 - 158.5 14 6.22 0.89 0.26 0.42 0.000
158.5 - 199.5 12 5.33 1.15 0.40 0.82 0.000
199.5 - 251.2 9 4.00 1.37 0.61 1.43 0.001
251.2 - 316.2 7 3.11 1.69 0.94 2.37 0.001
316.2 - 398.1 18 8.00 7.24 5.22 7.59 0.006
398.1 - 501.2 61 27.11 38.45 34.57 42.16 0.040
501.2 - 631.0 34 15.11 31.66 34.62 76.78 0.040
631.0 - 794.3 11 4.89 16.63 23.22 100.00 0.027
225. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 321 MAXIMUM DIAMETER = 774.8
SURFACE MEAN = 380 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 418 TOTAL DROPS IN SAMPLE = 225.
SAUTER MEAN = 506 TOTAL OUT OF FOCUS = 31
WEIGHT MEAN = 539 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 535 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.39
RELATIVE SPAN = ( 713.88 - 413.12)/ 535.12 = 0.56
ELAPSED TIME = 97 sec B X5
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Table E3-110

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10197
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RADIAL COORD 78.0 INCHES
DIST FROM NOZZLE 91.6 INCHES
AZIMUTHAL ANGLE 58.4 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +18".
%
DIAMETER $ SURFACE $ CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 5 2.33 0.02 0.00 0.00
25.1 - 31.6 8 3.72 0.04 0.00 0.00
31.6 - 39.8 12 5.58 0.08 0.00 0.01
39.8 - 50.1 15 6.98 0.16 0.01 0.02
50.1 - 63.1 19 8.84 0.31 0.03 0.05
63.1 - 79.4 17 7.91 0.47 0.06 0.10
79.4 - 100.0 13 6.05 0.57 0.08 0.18
100.0 - 125.9 22 10.23 1.48 0.27 0.45
125.9 - 158.5 28 13.02 2.99 0.69 1.14
158.5 - 199.5 21 9.77 3.59 1.04 2.18
199.5 - 251.2 11 5.12 2.94 1.06 3.24
251.2 - 316.2 9 4.19 3.91 1.81 5.05
316.2 - 398.1 2 0.93 1.35 0.78 5.83
398.1 - 501.2 1 0.47 1.25 0.98 6.81
501.2 - 631.0 12 5.58 20.96 19.43 26.24
631.0 - 794.3 15 6.98 39.35 44.69 70.93
794.3 - 1000.0 5 2.33 20.53 29.07 100.00
215. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 199 MAXIMUM DIAMETER = 935.3
SURFACE MEAN = 294 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 377 TOTAL DROPS IN SAMPLE = 215.
SAUTER MEAN = 619 TOTAL OUT OF FOCUS = 31
WEIGHT MEAN = 701 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 732 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.07 DEVIATION = 0.73
RELATIVE SPAN = ( 889.55 - 535.18)/ 732.54 = 0.48
ELAPSED TIME = 262 sec B X5
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.002
0.001
0.001
0.022
0.051
0.033




COMPOSITE REPORT

TEST DATE

Table E3-111

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF16

2/23/89

TESTS INCLUDED:
10195 10196 10197
PRESSURE
CENTERLINE COORD
RADIAL COORD
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

FCN

10185 10186 10187 10188 10189 10180 10191 10192 10193 1

56.0 PSI
48.0 INCHES
0.00 - 78.00 INCHES
0.0 - 58.4 DEG
0 - 270 DEG

8 NOZZLES 1 FT. APART.

TESTS FROM CL. OF ARRAY.
Y AXIS = +18".
%
DIAMETER % SURFACE % CUM &%
(MICRONS) DROPS OCCURRENCE AREA VOLUME  VOLUME
20.0 - 25.1 35 0.55 0.01 0.00 0.00
25.1 - 31.6 171 2.70 0.04 0.00 0.00
31.6 - 39.8 150 2.37 0.05 0.00 0.01
39.8 - 50.1 189 2.98 0.10 0.01 0.02
50.1 - 63.1 323 5.10 0.26 0.04 0.06
63.1 - 79.4 380 6.00 0.49 0.09 0.15
79.4 - 100.0 447 7.06 0.91 0.21 0.36
100.0 - 125.9 498 7.86 1.63 0.48 0.84
125.9 - 158.5 630 9.94 3.22 1.19 2.03
158.5 - 199.5 661 10.43 5.39 2.51 4.54
199.5 - 251.2 734 11.59 9.42 5.50 10.04
251.2 - 316.2 889 14.03 18.21 13.44 23.48
316.2 - 398.1 664 10.48 20.96 19.20 42.68
398.1 - 501.2 336 5.30 16.79 19.35 62.03
501.2 - 631.0 155 2.45 12.29 17.83 79.86
631.0 - 794.3 58 0.92 7.25 13.20 93.06
794.3 - 1000.0 13 0.21 2.44 5.44 98.50
1000.0 - 1258.9 2 0.03 0.56 1.50 100.00
6335. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 206 MAXIMUM DIAMETER = 1074.4
SURFACE MEAN = 249 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 288 TOTAL DROPS IN SAMPLE =  6335.
SAUTER MEAN = 387 TOTAL OUT OF FOCUS = 255
WEIGHT MEAN = 470 TOTAL FRAMES IN SAMPLE = 2600
VOLUME MEDIAN = 438 AVE. DROPS PER FRAME = 2.4
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.53
RELATIVE SPAN = ( 755.34 - 250.89)/ 438.86 = 1.15
ELAPSED TIME = 915 sec B X5

C310
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CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.003
0.006
0.015
0.022
0.022
0.020
0.015
0.006
0.002




Table E3-112

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF1G6FCN
TEST LATE 2/23/789

TEST NUMERER 10211

PRESSUKE 56.0 PSI

CENTERLINE COOKD 48.0 INCHES

RADIAL COGRLD 54.0 INCHES

DIST FROM NOZZLE 72.2 INCHES

AZIMUTHAL ANGLE 48.4 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. AFPART.
TESTS FROM CL. OF AERRAY.
Y AXIS = +36".
A

DIAMETER % SURFACE 4 cuM % CLASS
(MICRONS) IKEOPS OCCUKRRENCE AREA VOLUME VOLUME CHECK
20.0 =~ 25.1 8 3.52 0.05 0.00 0.00 0.000
29.1 ~ 31.6 12 5.29 0.12 0.01 0.01 0.000
31.6 - 39.8 13 .73 0.18 0.01 0.03 0.000
39.8 - 30.1 18 7.93 0.39 0.04 0.06 0.000
90.1 ~ 63.1 17 7.49 0.55 0.07 0.13 0.000
63.1 - 79.4 15 6.61 0.79 0.13 0.26 0.000
79.4 - 100.0 23 10.13 1.90 0.38 0.64 0.000
100.0 - 125.9 25 11.01 3.350 0.91 1.585 0.001
125.9 - 158.0 29 12.78 9.87 1.84 3.39 0.002
188.5 ~ 199.95 22 9.69 7.30 2.93 6.32 0.003
199.5 - 285l1l.2 20 8.81 10.40 9.23 11.50 0.006
251.2 - 316.2 7 3.08 5.590 3.40 14.96 0.004
316.2 - 398.1 0 0.00 " 0.00 0.00 14.96 0.000
398.1 - 501.2 4 1.76 8.39 8.77 23.73 0.010
501.2 - 631.0 9 3.96 30.98 39.97 63.70 0.046
631.0 - 794.3 9 2.20 23.88 36.30 100.00 0.042
227. 100.00 100.00 100.00 100.00

AVERAGE SFATIAL DIAMETERS (MICRONS) : -

ARITHMETIC MEAN = 147 MAXIMUM DIAMETER = 726.6
SURFACE MEAN = 205 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 265 TOTAL DROFS IN SAMPLE = 227.
SAUTER MEAN = 446 ' TOTAL OUT OF FOCUS = 74
WEIGHT MEAN = 547 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 596 AVE. DROPS FPER FRAME = 1.1
SAMPLE SIZE CHECK = 0.09 DEVIATION = 0.75

RELATIVE SPAN- = ( 703.01 - 237.71)/ 596.33 = 0.78

ELAPSED TIME = 117 sec. B Xo
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SINGLE TEST REPORT

Table E3-113

RETE DIROFPLET ANALYSIS SYSTEM

TEST DATE 2/723/89

TEST NUMERER 10212
PRESSURE
CENTERLINE COORD
KADIAL COORD

DIST FROM NOZZLE
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF AKRAY.

Y AXIS = +36G".

INIAMETER
{MICRONS)
20.0 - 259.1
25.1 - 31.6
31.6 - 39.8
39.8 - 90.1
50.1 =~ 63.1
63.1 - 79.4
79.4 - 100.0
100.0 - 125.9
125.9 - 158.95
158.5 - 199.95
199.5 - 25l.2
251.2 - 3l16.2
316.2 - 398.1
398.1 - 501.2
501.2 - 631.0
631.0 - 794.3

AVERAGE SPATIAL DIAMETEKRS

ARITHMETIC MEAN =
SURFACE MEAN =

VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN =

SAMPLE SIZE CHECK

RELATIVE SPAN
ELAPSED TIME

56.0 PSI
48.0 INCHES
42.0 INCHES
63.8 INCHES
41.2 DEG
270 DEG
%
% SURFACE A cCuM %
IROPS OCCURRENCE AREA VOLUME VOLUME
6 2.12 0.02 0.00 0.00
21 7.42 0.11 0.01 0.01
20 7.07 0.16 0.01 0.02
13 4.59 0.15 0.01 0.03
32 11.31 0.59 0.06 0.09
16 5.65 0.46 0.06 0.14
20 7.07 0.91 0.14 0.28
31 10.95 2.28 0.44 0.72
34 12.01 4.12 1.02 1.75
39 12.37 6.38 1.95 3.69
13 4.59 3.74 1.43 S5.12
10 3.93 4.65 2.27 7.39
1 0.39 0.61 0.34 7.73
9 3.18 10.7% 8.38 16.11
9 3.18 18.15 18.38 34.49
9 3.18 26.85 33.08 67.58
3 1.06 13.65 20.89 88.47
1 0.35 6.41 11.83 100.00
283, T7100.00 ~ 100.00 100.00 100.00
(MICRONS) =
169 MAXIMUM DIAMETER = 1048.7
246 MINIMUM DIAMETER = 24.2
328 TOTAL DROPS IN SAMPLE = 283.
583 TOTAL OUT OF FOCUS = 76
710 TOTAL FRAMES IN SAMPLE = 200
716 AVE. DKROPS FPER FRAME = 1.4
0.12 DEVIATION = 0.77
( 1006.68 - 431.57)/ 716.48 = 0.80
44 sec : E X

NOZZLE: (8) TF1GFCN
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Table E3-114

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFPORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/23/89

TEST NUMERER 10213

PRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RAIIAL COORD 30.0 INCHES

DIST FROM NOZZLE 56.6 INCHES

AZIMUTHAL ANGLE 32.0 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 ET. APART.
TESTS FROM CL. OF ARKRAY.
Y AXIS = +36°.
4

I IAMETER ya SUKRFACE %
(MICRONS) LIROPS OCCURRENCE AREA VOLUME
20.0 -  25.1 7 2.66 0.03 0.00
25.1 -  31.6 15 5.70 0.10 0.01
31.6 - 39.8 13 4.94 0.14 0.01
39.8 - 50.1 11 4.18 0.19 0.02
50.1 -  63.1 30 11.41 0.79 0.09
63.1 - 79.4 19 7.22 0.77 0.10
79.4 - 100.0 30 11.41 2.00 0.34
100.0 ~ 125.9 23 8.75 2.41 0.52
125.9 - 158.5 34 12.93 5. 60 1.50
158.5 - 199.5 27 10.27 6.81 2.25
199.5 - 251.2 17 6.46 6.94 2.93
251.2 - 316.2 19 7.22 11.27 5.73
316.2 - 398.1 4 1.52 3.80 2.44
398.1 - 501.2 1 0.38 1.79 1.57
501.2 - 631.0 4 1.52 10.69 11.48
631.0 - 794.3 3 1.14 11.34 14.49
794.3 - 1000.0 6 2.28 35.31 56.53
263. 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 151 MAXIMUM DIAMETER = 94
SURFACE MEAN = 216 MINIMUM DIAMETER = 2
VOLUME MEAN = 293 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 535 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 697 TOTAL FRAMES IN SAMPLE
VOLUME MEDIAN = 817 AVE. DROPS FPER FRAME =
SAMPLE SIZE CHECK = 0.13 DEVIATION = 0.81
RELATIVE SPAN = ( 921.64 - 279.16)/ 817.35 = 0.79
ELAPSED TIME = 57 sec
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CuM x%
VOLUME

43.47

1
4.

[N

263.
76
= 200
1.3
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SINGLE TEST REPORT

TEST LATE 2/23/89

TEST NUMBER 10214
PRESSURE
CENTERLINE COOQORID
RallIAL COORD

[1IST FROM NOZZLE
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

Table E3-115

EETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF1GFCN

56.0 FSI

48
18

31

.0 INCHES
.0 INCHES
-3 INCHES

20.6 DEG

2

8 NOZZLES 1 FT. AFAKRT.
TESTS EFROM CL. OF ARRAY.

Y AXIS = +36".

DIAMETER
(MICRONS)
20.0 - 25.1
25.1 - 31.6
3l1.6 - 39.8
39.8 - 0.1
50.1 - 63.1
63.1 - 79.4
79.4 - 100.0
100.0 - 1325.9
25.9 - 158.9
138.5 - 199.0
199.5 - 2351.2
251.2 - 316.2
316.2 - 398.1
398.1 - T501.2
501.2 - 631.90
631.0 - 794.3

794.3 - 1000.0

P e e e

70 DEG

AVERAGE SPATIAL DIAMETERS (MICKRONS)

ARITHMETIC MEAN =
SURFACE MEAN =

VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN =

SAMFLE SIZE CHECK

RELATIVE SFAN
ELAPSED TIME

A
yA SURFACE % CuM %
DROPS OCCURKENCE AREA VOLUME VOLUME
3 1.08 0.01 0.00 0.00
15 5.40 0.11 0.01 0.01
10 3.60 0.11 0.01 0.02
9 3.24 0.14 0.01 0.03
29 10.43 0.73 0.09 0.12
30 10.79 1.18 0.18 0.30
23 8.27 1.45 0.28 0.58
29 8.99 2.38 0.57 1.15
33 11.87 4.94 1.48 2.63
28 10.07 6.98 2.70 .34
27 9.71 10.87 5.34 10.68
24 8.63 14.57 8.79 19.47
8 2.88 7.41 5.93 29.00
1 0.36 1.70 1.70 26.70
7 2.952 18.72 23.6% 50.35
4 1.44 15.58 23.76 74.11
2 0.72 13.12 25.89 100.00
278. 100.00 100.00 100.00 100.00
160 MAXIMUM DIAMETER = 947 .0
217 MINIMUM DIAMETER = 24.2
280 TOTAL DIROFPS IN SAMFPLE = 278.
470 TOTAL OUT OF FOCUS = 76
624 TOTAL FRAMES IN SAMPLE = 200
629 AVE. DROFS FER FRAME = 1.4
0.14 DEVIATION = 0.795
( 890.19 - 245.77)/ 629.36 = 1.02
S0 sec B XS
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0.010
0.006
0.002
0.027
0.027
0.030



Table E3-116

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10215
PRESSURE 96.0 FSI
CENTERLINE COORD 48.0 INCHES
RADIIAL COOKRD 0.0 INCHES
DIST FROM NOZZLE 48.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +36".
FA
DIAMETER % SURFACE 4 CuM %
(MICRONS) DROFPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.30 0.00 0.00 0.00
259.1 - 31.6 12 3.58 0.07 0.00 0.01
31.6 - 39.8 10 2.99 0.10 0.01 0.01
39.8 - 90.1 20 5.97 0.2 0.03 0.04
50.1 - 63.1 29 8.66 0.64 0.08 0.13
63.1 - 79.4 29 8.66 1.04 0.17 0.30
79.4 - 100.90 41 12.24 2.26 0.46 0.76
100.0 - 25.9 46 13.73 4.07 1.06 1.82
125.9 - 1598.5 47 14.03 6.44 2.08 3.90
158.35 - 199.5 30 8.96 6.34 2.54 6.45
199.%5 - 251.2 24 7.16 8.13 4.14 10.58
2%51.2 - 316.2 16 4.78 8.38 .30 15.89
316.2 - 398.1 6 1.79 9.11 4.12 20.01
398.1 - 501.2 8 2.39 11.39 11.83 31.83
501.2 - 631.0 8 2.39 18.46 24.44 S96.27
631.0 - 794.3 8 2.39 27.26 43.73 100.00
33%5. 100.00 100.00 100.00 100.00
AVERAGE SFATIAL DIAMETERS (MICRONS) @
ARITHMETIC MEAN = 134 . MAXIMUM DINIAMETER = 732.2
SURFACE MEAN = 207 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 266 TOTAL DIROPS IN SAMPLE = 335.
SAUTER MEAN = 437 TOTAL OUT OF FOCUS = 76
WEIGHT MEAN = 550 TOTAL FRAMES IN SAMFLE = 200
VOLUME MEDIAN = 601 AVE. DROFS PER FRAME = 1.7
SAMPLE SIZE CHECK = 0.06 DHEVIATION = 0.74
RELATIVE SPAN = ( 712.48 - 244.635)/ 601.52 = 0.78
ELAFPSED TIME = 58 sec ’ B XS
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Table E3-117

BETE DIIROPLET ANALYSIS SYSTEM

SINGLE TEST REFPORT NOZZLE: (8) TF16FCN
TEST DIATE 2723789

TEST NUMERER 10216

PRESSURE 36.0 PSI

CENTERL INE COORD 48.0 INCHES

RADIAL COORD 13.0 INCHES

HIST FRKOM NOZZLE 31.3 INCHES

AZIMUTHAL ANGLE 20.6 [DEG

CYLINDRICAL ANGLE 90 IDEG

8 NOZZLES 1 FT. AFART.
TESTS FROM CL. OF ARERAY.
Y AXIS = +36°".
%
I'IAMETEKR A SURFACE % CUM

A A %

(MICRONS) IROFPSE OCCUKRRENCE AREA VOLUME VOLUME
20.0 - 29.1 2 0.68 0.01 0.00 0.00
25.1 - 31.6 7 2.40 0.04 0.00 0.00
31.6 - 39.8 14 4.79 0.10 0.01 0.01
39.8 - 30.1 16 5.48 0.19 0.02 0.03
0.1 - 63.1 18 6.16 0.32 0.03 0.06
63.1 - 79.4 35 11.99 1.03 0.14 0.20
79.4 - 100.90 33 11.30 1.48 0.24 0.44
100.0 - 125.9 32 10.96 2.32 0.49 0.93
125.9 - 158.95 30 10.27 3.37 0.88 1.81
158.5 - 199.5 31 10.62 9.58 1.85 3.66
199.5 - 281.%2 24 8.22 6.66 2.73 6.39
251.2 -~ 316.2 14 4.79 6.37 3.35 9.73
316.2 - 398.1 7 2.40 4.64 2.94 12.68
398.1 -~ 501.2 7 2.40 8.45 7.26 19.93
501.2 - 631.0 10 3.42 18.08 18.96 38.89
631.0 - 794.3 8 2.74 22.89 30.15 £9.03
794.3 - 1000.0 4 1.37 18.46 30.97 100.00
00

292. 100.00 100.00 100.00 100.

AVERAGE SPATIAL DIAMETERS (MICRONS) 3

ARITHMETIC MEAN = 174 MAXIMUM DIAMETER = 998.8
SURFACE MEAN = 245 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 319 TOTAL I'ROFS IN SAMPLE =
SAUTER MEAN = 541 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 671 TOTAL FRAMES IN SAMFPLE =
VOLUME MEDNIAN = 697 AVE. DROFS PEK FRAME =
SAMPLE SIZE CHECK = 0.10 DEVIATION = 0.75

RELATIVE SFAN = ( 935.82 - 323.78)/ 697.89 = 0.88
ELAFPSED TIME = 38 sec
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Table E3-118

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF1GFCN
TEST DATE 2/23/89

TEST NUMERER 10217

PRESSURE 36.0 FSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 30.0 INCHES

DIST FROM NOZZLE S56.6 INCHES

AZIMUTHAL ANGLE 32.0 IEG

CYLINIDRICAL ANGLE 90 DEG

8 NDOZZLES 1 FT. AFART.
TESTS FROM CL. OF ARRAY.
Y AXIS = +36".
%

INIAMETER % SURFACE A Cum x% CLASS
{MICRONS) OROPS OCCURKENCE AREA VOLUME VOLUME CHECK
20.0 - 25.1 2 0.78 0.01 0.00 0.00 0.000
25.1 - 31.6 9 3.50 0.06 0.00 0.01 0.000
31.6 - 39.8 8 3.11 0.09 0.01 0.01 0.000
39.8 - 90.1 9 3.50 0.15 0.02 0.03 0.000
50.1 - 63.1 13 5.06 0.34 0.05 0.08 0.000
63.1 - 79.4 16 6.23 0.71 0.12 0.20 0.000
79.4 - 100.0 18 7.00 1.16 0.25 0.44 0.000
100.0 - 125.9 31 12.06 3.40 0.94 1.38 0.001
125.9 - 158.5 49 19.07 8.26 2.83 4.21 0.003
1%8.5 - 199.5 42 16.34 11.24 4.85 9.06 0.006
199.5 - 251.2 25 9.73 10.21 5.43 14.49 0.006
251.2 - 316.2 12 4.67 7 .44 4.87 19.35 0.006
316.2 - 398.1 7 2.72 724 6.13 25.48 0.007
398.1 - 001.2 2 0.78 3.66 4.11 29.59 0.005
501.2 - 631.0 7 2.72 18.88 25.88 95.47 0.030
631.0 ~ 794.3 7 2.72 27.14 44.53 100.00 0.051
2597. 100.00 100.00 -100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 167 MAXIMUM DIAMETER = 764.7
SURFACE MEAN = 213 MINIMUM DIANETER = 24.2
VOLUME MEAN = 266 TOTAL DROFPS IN SAMPLE = 257.
SAUTER MEAN = 413 TOTAL OUT OF FOCUS = 76
WEIGHT MEAN = 531 TOTAL FRAMES IN SAMFPLE = 200
VOLUME MEDIAN = 607 AVE. DROFS FPER EFRAME = 1.3
SAMFLE SIZE CHECK = 0.09 BEVIATION = 0.72

RELATIVE SFAN = ( 738.87 - 209.44)/ 607.42 = 0.87

ELAPSED' TIME = 61 sec B XS
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SINGLE TEST REFORT

TEST DATE 2/23/89

TEST NUMERER 10218
PRESSURE
CENTERLINE COOKD
RADIAL COORD

IST FROM NOZZLE
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

Table E3-119

RETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF16ECN

6.0 PSI

48.0 INCHES
42.0 INCHES
63.8 INCHES
41.2 DEG

90 DEG

8 NOZZLES 1 FT. AFPARI.
TESTS FROM CL. OF ARKAY.

Y AXIS = +36".

D IAMETER
(MICKONS)
20.0 - 25.1
25.1 - 31.6
31.6 - 39.8
39.8 - 90.1
50.1 =~ 63.1
63.1 - 79.4
79.4 - 100.90
100.0 - 125.9
125.9 - 188.5
158.5 - 199.35
199.5 - 251.23
251.2 - 316.2
316.2 - 398.1
398.1 - ©501.2
301.2 - 631.0

631.0 - 794.3
794.3 - 1000.90

% SURFACE %

DROFS OCCURKRENCE AREA VOLUME
4 1.39 0.02 0.00
12 4.17 0.07 0.00
14 4.86 0.12 0.01
13 S.21 0.21 0.02
19 6.60 0.39 0.03
25 8.68 0.84 0.13
30 10.42 1.57 0.29
34 11.81 2.97 0.7
29 10.07 3.76 1.10
39 13.54 8.19 3.07
26 9.03 8.34 3.86
10 3.47 5.32 3.19
4 1.39 3.07 2.19

3 1.04 3.66 3.2
16 5.56 34.02 40.350
7 2.43 23.21 34.51
1 0.35 4.23 7.08
288. 100.00 100.00 100.00

%

AVERAGE SPATIAL DIAMETERS (MICRONS) =

ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN =
SAMFPLE SIZE CHECK

o on

RELATIVE SFAN
ELAPSEDN TIME

165 " MAXIMUM DIAMETER =
227 MINIMUM DIAMETER =
291 TOTAL DROFS IN SAMFLE
475 TOTAL OUT OF FOCUS
o78 TOTAL FRAMES IN SAMPLE
612 AVE. DTROFS PER FRAME
0.07 DEVIATION = 0.72

{( 781.83 - 266.77)/ 612.12 =

43 sec
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cum %
VOLUME

100.00

S.
4.

SR

k

288.
77
= 200
1.4

CLASS
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Table

EETE DROFLET
SINGLE TEST REFORT
TEST DATE 2/23/89
TEST NUMBEK 10219
PRESSURE 56.0 PSI

CENTEKLINE COORD
kallIAL COOKRD
DIST FROM NOZZLE

483.0 INCHES
54.0 INCHES
72.2 INCHES

AZIMUTHAL ANGLE 48.4 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FTI. AFART.
TESTS FROM CL. OF AKRERAY.
Y AXIS = +36°".
DIAMETER %
(MICRONS) IROFS OCCURREN
20.0 - 25.1 3 1.35
25.1 - 31.6 15 6.73
3l.6 - 39.8 11 4.93
39.8 - 50.1 7 3.14
50.1 - 63.1 13 5.83
63.1 - 79.4 13 8.07
79.4 - 100.0 15 6.73
100.0 - 125.9 18 8.07
125.9 - 188.95 28 12.56
138.5 - 199.5 32 14.35
199.5 - 251.2 26 11.66
251.2 - 316.2 8 3.99
316.2 - 398.1 2 0.90
398.1 - ©01.2 0 0.00
501.2 - 631.0 10 4.48
631.0 - 794.3 13 5.83
794.3 - 1000.0 4 1.79
223. 100.00
AVERAGE SPATIAL DIAMETERS (MICRON
ARITHMETIC MEAN = 192
SURFACE MEAN = 272
VOLUME MEAN = 348
SAUTER MEAN = 371
WEIGHT MEAN = 669
VOLUME MEDIAN = 719
SAMPLE SIZE CHECK = 0.08
RELATIVE SFAN = ( 863.19 -
ELAFPSEDI TIME = 139 sec

-1

E3-120

ANALYSIS SYSTEM

NOZZLE: (8) TE16FCN

A
SUREACE

% cuM x%
CE AREA VOLUME VOLUNME
0.01 0.00 0.00
0.08 0.00 0.00
0.09 0.01 0.01
0.09 0.01 0.02
0.25 0.02 0.04
0.56 0.07 0.11
0.75% 0.12 0.23
1.40 0.28 0.31
3.27 0.80 1.32
6.00 1.86 3.18
7.60 2.94 6.12
3.72 1.81 7.94
1.53 0.935 8.89
0.00 0.00 8.89
20.54 21.10 29.98
36.47 43.59 73.58
17.64 26.42 100.00
100.00 100.00 100.00
8) :
MAXIMUM DIAMETER = 901.5
MINIMUM DIAMETEKR = 24.2
TOTAL DKROPS IN SAMPLE = 223.
TOTAL OUT OF FOCUS = 77
TOTAL FRAMES IN SAMFPLE = 200
AVE. DIROFS PER FRAME = 1.1
DEVIATION = 0.73
512.82)7 719.39 = 0.49
B XS

42~

CLASS
CHECK



COMPOSITE REPORT

TEST DATE 2/23/89
10211 10212 10213 10214 10215 10216 10217 10218 10219
56.0 PSI

TESTS INCLULDED:
PRESSUKRE
CENTERLINE COORD
RATIIAL COORD
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

48
0.0

Table E3-121

RETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF1G6FCN

-0 INCHES
0 - D54.00 INCHES

0.0 - 48.4 [DEG

8 NOZZLES 1 FT. AFPART.
TESTS FROM CL. OF ARKAY.

Y AXIS = +36°.

DIAMETER
(MICRONS)
20.0 - 25.1
25.1 = 31.6
31.6 - 39.8
39.8 - 50.1
30.1 - 63.1
63.1 - 79.4
79.4 - 100.0
100.0 - 125.9
125.9 - 1958.5
158.5% - 199.3
199.5 - 201.2
251.2 - 316.2
316.2 - 398.1
398.1 - ©501.2
301.2 -~ 631.0
631.0 - 794.3

794.3 - 1000.90
1000.0 - 1258.9

—— . - —_ ot e

0 - 270 DEG

.
“

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN =
SURFACE MEAN =
VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN =
SAMFLE SIZE CHECK

RELATIVE SFAN
ELAPSED TIME
C11ll

A . SURFACE % CuM %
IROPS OCCURRENCE AREA VOLUME VOLUME
36 1.47 0.02 0.00 0.00
118 4.82 0.08 0.00 0.01
113 4.62 0.12 0.01 0.01
118 4,82 0.19 0.02 0.03
200 8.18 0.0 0.06 0.09
203 8.30 0.82 0.12 0.20
233 9.33 1.46 0.26 0.46
265 10.83 2.67 0.60 1.07
313 12.80 4.87 1.37 2.43
286 11.69 7.05 2.49 4.92
202 8.26 7.82 3.46 8.39
120 4,91 7 .25 4.01 12.40
39 1.959 3.66 2.52 14.92
35 1.43 S.66 S.12 20.04
80 3.27 20.71 23.70 43.73
64 2.62 24.31 33.67 77 .40
20 0.82 11.9%5 20.81 98.21
1 0.04 0.86 1.79 100.00
2446, 100.00 100.00 100.00 100.00
163 MAXIMUM DIAMETER = 1048.7
228 MINIMUM DIAMETER = 24.2
297 TOTAL DROPS IN SAMFLE = 2446.
504 TOTAL OUT OF FOCUS = 684
634 TOTAL FRAMES IN SAMFPLE = 1800
665 AVE. DROFS FPER ERAME = 1.4
= 0.02 REVIATION = 0.75%5
{ 919.07 - 278.61)Y/ 665.98 = 0.96
607 sec B X5

=143~
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SINGLE TEST REPORT

TEST DATE
TEST NUMBER

PRESSURE
CENTERLINE COORD
RADIAL COORD
DIST FROM NOZZLE
AZIMUTHAL ANGLE

CYLINDRICAL ANGLE

Table E3-122

BETE DROPLET ANALYSIS SYSTEM

2/23/89

10176

56.0
96.0
102.0
140.1
46.7
270

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.

NOZZLE: (8) TF1l6FCN

PSI
INCHES
INCHES
INCHES
DEG
DEG

%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.49 0.00 0.00 0.00
25.1 - 31.6 5 2.44 0.01 0.00 0.00
31.6 - 39.8 3 1.46 0.01 0.00 0.00
39.8 - 50.1 6 2.93 0.02 0.00 0.00
50.1 - 63.1 5 2.44 0.03 0.00 0.01
63.1 - 79.4 12 5.85 0.12 0.01 0.02
79.4 - 100.0 6 2.93 0.09 0.01 0.03
100.0 - 125.9 5 2.44 0.12 0.02 0.05
125.9 - 158.5 7 3.41 0.27 0.06 0.11
158.5 - 199.5 12 5.85 0.73 0.20 0.31
199.5 - 251.2 8 3.90 0.78 0.27 0.58
251.2 - 316.2 8 3.90 1.16 0.50 1.08
316.2 - 398.1 7 3.41 1.75 0.98 2.06
398.1 - 501.2 13 6.34 5.29 3.79 5.85
501.2 - 631.0 54 26.34 35.33 32.01 37.86
631.0 - 794.3 40 19.51 37.18 40.23 78.09
794.3 - 1000.0 13 6.34 17.11 21.91 100.00
205. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 430 MAXIMUM DIAMETER = 880.1
SURFACE MEAN = 503 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 546 TOTAL DROPS IN SAMPLE = 205.
SAUTER MEAN = 646 TOTAL OUT OF FOCUS = 0
WEIGHT MEAN = 675 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 689 AVE. DROPS PER FRAME = 1.0
SAMPLE SIZE CHECK = 0.02 DEVIATION = (.37
RELATIVE SPAN ( 842.49 - 535.41)/ 689.30 = 0.45
ELAPSED TIME = 874 sec B X5
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.004
0.037
0.046
0.025




Table F3-123

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1l6FCN
TEST DATE 2/23/89
TEST NUMBER 10177
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 78.0 INCHES
DIST FROM NOZZLE 123.7 INCHES
AZIMUTHAL ANGLE 39.1 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.46 0.00 0.00 0.00
25.1 - 31.6 2 0.92 0.01 0.00 0.00
31.6 - 39.8 0 0.00 0.00 0.00 0.00
39.8 - 50.1 1 0.46 0.01 0.00 0.00
50.1 - 63.1 1 0.46 0.01 0.00 0.00
63.1 - 79.4 3 1.38 0.06 0.01- 0.01
79.4 - 100.0 0 0.00 0.00 0.00 0.01
100.0 - 125.9 4 1.83 0.17 0.04 0.06
125.9 - 158.5 12 5.50 0.89 0.30 0.35
158.5 - 199.5 13 5.96 1.61 0.69 1.04
199.5 - 251.2 22 10.09 3.91 2.02 3.06
251.2 - 316.2 36 16.51 10.55 7.00 10.06
316.2 - 398.1 71 32.57 32.80 27.31 37.37
398.1 - 501.2 31 14.22 22.03 22.75 60.12
501.2 - 631.0 16 7.34 19.52 26.41 86.53
631.0 - 794.3 5 2.29 8.43 13.47 100.00
218. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS)
ARITHMETIC MEAN = 328 MAXIMUM DIAMETER = 784.3
SURFACE MEAN = 355 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 378 TOTAL DROPS IN SAMPLE = 218.
SAUTER MEAN = 431 TOTAL OUT OF FOCUS = 0
WEIGHT MEAN = 474 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 458 AVE. DROPS PER FRAME = 1.1
SAMPLE SIZE CHECK = 0.04 DEVIATION = (.28
RELATIVE SPAN ( 669.37 - 315.87)/ 458.40 = 0.77
ELAPSED TIME B X5

= 124 sec
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.002
0.008
0.031
0.026
0.030
0.015




Table E3-124

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1l6FCN
TEST DATE 2/23/89

TEST NUMBER 10178

PRESSURE 56.0 PSI

CENTERLINE COORD 96.0 INCHES

RADIAL COORD 54.0 INCHES

DIST FROM NOZZLE 110.1 INCHES

AZIMUTHAL ANGLE 29.4 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY,

%

DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 -~ 25.1 1 0.25 0.00 0.00 0.00
25.1 - 31.6 5 1.23 0.02 0.00 0.00
31.6 - 39.8 4 0.98 0.03 0.00 0.00
39.8 - 50.1 9 2.21 0.09 0.01 0.02
50.1 - 63.1 13 3.19 0.19 0.03 0.05
63.1 ~ 79.4 20 4.91 0.45 0.10 0.15
79.4 - 100.0 23 5.65 0.87 0.25 0.40
100.0 - 125.9 25 6.14 1.51 0.54 0.94
125.9 - 158.5 42 10.32 3.95 1.77 2.71
158.5 - 199.5 72 17.69 10.76 6.08 8.79
199.5 - 251.2 77 18.92 17.75 12.45 21.23
251.2 - 316.2 64 15.72 23.31 20.55 41.78
316.2 - 398.1 34 8.35 18.78 20.38 62.16
398.1 - 501.2 9 2.21 8.11 11.22 73.38
501.2 - 631.0 6 1.47 7.66 12.60 85.98
631.0 - 794.3 3 0.74 6.54 - 14.02 100.00

a07. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 203 MAXIMUM DIAMETER = 710.6
SURFACE MEAN = 231 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 258 TOTAL DROPS IN SAMPLE = 407.
SAUTER MEAN = 321 TOTAL OUT OF FOCUS = 0
WEIGHT MEAN = 386 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 350 AVE. DROPS PER FRAME = 2.0
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.41

RELATIVE SPAN = ( 654.07 - 206.37)/ 350.91 = 1.28

ELAPSED TIME = 27 sec B X5
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Table E3-125

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

TEST DATE 2/23/89
TEST NUMBER 10179
PRESSURE 56.0
CENTERLINE COORD 96.0
RADIAL COORD 30.0
DIST FROM NOZZLE 100.6
AZIMUTHAL ANGLE 17.4
CYLINDRICAL ANGLE 270

PSI
INCHES
INCHES
INCHES
DEG
DEG

NOZZLE: (8) TF1l6FCN

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.

%

DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 8 0.58 0.01 0.00 0.00
25.1 - 31.6 44 3.17 0.11 0.01 0.01
31.6 - 39.8 52 3.74 0.19 0.03 0.04
39.8 - 50.1 63 4.54 0.35 0.06 0.10
50.1 - 63.1 106 7.63 0.94 0.20 0.29
63.1 - 79.4 134 9.65 1.91 0.51 0.80
79.4 - 100.0 150 10.80 3.37 1.12 1.92
100.0 - 125.9 192 13.82 6.85 2.86 4.78
125.9 - 158.5 220 15.84 12.17 6.33 11.11
158.5 - 199.5 174 12.53 15.35 10.09 21.20
199.5 - 251.2 134 9.65 18.51 15.20 36.40
251.2 - 316.2 62 4.46 13.66 14.20 50.60
316.2 - 398.1 29 2.09 9.92 12.83 63.42
398.1 - 501.2 14 1.01 7.37 11.85 75.27
501.2 - 631.0 4 0.29 3.66 7.72 82.99
631.0 - 794.3 1 0.07 1.60 4.45 87.44
794.3 - 1000.0 2 0.14 4.02 12.56 100.00

1389. 100.00 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0.07

RELATIVE SPAN
ELAPSED TIME

134
161
192
273
390
313

(

814.69 -
27 sec

MAXIMUM DIAMETER = 893.4

MINIMUM DIAMETER = 24.2

TOTAL DROPS IN SAMPLE = 1389.
TOTAL OUT OF FOCUS = 2
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 6.9

DEVIATION = 0.57

153.99)/ 313.62 = 2.11

=147~
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Table E3-126

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1l6FCN

TEST DATE 2/23/89

TEST NUMBER 10180

PRESSURE 56.0 Ps1

CENTERLINE COORD 96.0 INCHES

RADIAL COORD 0.0 INCHES

DIST FROM NOZZLE 96.0 INCHES

AZIMUTHAL ANGLE 0.0 DEG

CYLINDRICAL ANGLE 0 DEG

8 NOZZLES 1 FT. APART.

TESTS FROM CL. OF ARRAY.

$
DIAMETER % SURFACE %
(MICRONS) DROPS OCCURRENCE AREA VOLUME

20.0 - 25.1 9 0.69 0.01 0.00
25.1 - 31.6 20 1.54 0.04 0.00
31.6 - 39.8 19 1.46 0.05 0.01
39.8 - 50.1 35 2.70 0.15 0.02
50.1 - 63.1 78 6.01 0.52 0.10
63.1 - 79.4 90 6.94 0.98 0.24
79.4 - 100.0 108 8.33 1.81 0.56
100.0 - 125.9 173 13.34 4.67 1.82
125.9 - 158.5 175 13.49 7.30 3.55
158.5 - 199.5 231 17.81 15.36 9.43
199.5 - 251.2 158 12.18 16.48 12.68
251.2 - 316.2 99 7.63 16.44 15.96
316.2 - 398.1 60 4.63 15.27 18.33
398.1 - 501.2 33 2.54 13.49 20.56
501.2 - 631.0 6 0.46 3.75 7.05
631.0 - 794.3 3 0.23 3.69 9.68

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN = 164 MAXIMUM DIAMETER = 789.9
SURFACE MEAN = 192 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 221 TOTAL DROPS IN SAMPLE = 1297.
SAUTER MEAN = 292 TOTAL OUT OF FOCUS =

WEIGHT MEAN = 369 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 342 AVE. DROPS PER FRAME = 6.5
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.52

RELATIVE SPAN = ( 624.59 - 177.97)/ 342.35 = 1.30
ELAPSED TIME = 28 sec . B

(MICRONS) :
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CUM &
VOLUME

6.31
15.74
28.42
44.38
62.71
83.27
90.32

100.00

1297, 100.00 100.00 100.00 T00.00

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.001
0.002
0.004
0.011
0.015
0.018
0.021
0.024
0.008
0.011




SINGLE TEST REPORT

Table E3-127

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF16FCN

TEST DATE 2/23/89
TEST NUMBER 10181
PRESSURE 56.0 PSI
CENTERLINE COORD 96 .0 INCHES
RADIAL COORD 30.0 INCHES
DIST FROM NOZZLE 100.6 INCHES
AZIMUTHAL ANGLE 17.4 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE
(MICRONS) DROPS OCCURRENCE AREA
20.0 - 25.1 24 1.10 0.03
25.1 - 31.6 87 3.97 0.15
31.6 - 39.8 92 4.20 0.25
39.8 - 50.1 133 6.07 0.53
50.1 - 63.1 163 7.44 1.05
63.1 ~ 79.4 225 10.27 2.27
79.4 - 100.0 288 13.14 4.58
100.0 - 125.9 290 13.24 7.21
125.9 - 158.5 300 13.69 11.68
158.5 - 199.5 260 11.87 15.65
199.5 - 251.2 167 7.62 16.29
251.2 - 316.2 80 3.65 12.00
316.2 - 398.1 47 2.15 11.47
398.1 - 501.2 28 1.28 10.87
501.2 - 631.0 5 0.23 3.02
631.0 - 794.3 1 0.05 0.83
794.3 - 1000.0 0 0.00 0.00
1000.0 - 1258.9 1 0.05 2.11

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0.08

RELATIVE SPAN
ELAPSED TIME

%
VOLUME

0.00
0.02
0.03
0.09
0.23
0.63
1.58
3.11
6.30
10.52
13.94
12.71
15.47
18.55
6.45
2.04
0.00
8.33

CUM %
VOLUME

0.00
0.02
0.05
0.15
0.38
1.00
2.59
5.70
12.00
22.51
36.45
49.17
64.64
83.18
89.63
91.67
91.67
100.00

2131, 100.00 100.00 100.00 7100.00

126
153
183
263
375
320

(MICRONS) :

( 658.07 -~
30 sec

MAXIMUM DIAMETER =
MINIMUM DIAMETER =

TOTAL OUT OF FOCUS =

TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =
DEVIATION =

149.81)/ 320.74 = 1.58

=149-

0.60

1040.4
24.2

TOTAL DROPS IN SAMPLE = 2191.

7
200
11.0




Table E3-128

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF16FCN
TEST DATE 2/23/89
TEST NUMBER 10182
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 54.0 INCHES
DIST FROM NOZZLE 110.1 INCHES
AZIMUTHAL ANGLE 29.4 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
({MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 1 0.81 0.02 0.00 0.00
25.1 - 31.6 42 4.85 0.17 0.02 0.02
31.6 - 39.8 37 4.27 0.22 0.03 0.05
39.8 - 50.1 40 4.62 0.36 0.06 0.11
50.1 - 63.1 64 7.39 0.96 0.20 0.32
63.1 - 79.4 92 10.62 2.13 0.57 0.89
79.4 - 100.0 110 12.70 4.09 1.38 2.27
100.0 - 125.9 117 13.51 6.97 2.98 5.25
125.9 - 158.5 102 11.78 9.45 5.04 10.29
158.5 - 199.5 112 12.93 15.85 10.46 20.75
199.5 - 251.2 70 8.08 15.93 13.31 34.06
251.2 - 316.2 38 4,39 13.52 14.14 48.20
316.2 - 398.1 17 1.96 10.34 14.14 62.34
398.1 - 501.2 12 1.39 11.19 18.97 81.31
501.2 - 631.0 6 0.69 8.80 18.69 100.00
866. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHEMETIC MEAN = 130 MAXIMUM DIAMETER = 629.5
SURFACE MEAN = 159 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 189 TOTAL DROPS IN SAMPLE = 866.
SAUTER MEAN = 268 TOTAL OUT OF FOCUS = 8
WEIGHT MEAN = 347 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 326 AVE. DROPS PER FRAME = 4.3
SAMPLE SIZE CHECK = 0.04 DEVIATION = 0.60
RELATIVE SPAN ( 560.51 - 156.95)/ 326.77 = 1,24
ELAPSED TIME 24 sec B X5
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Table E3-129

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1l6FCN
TEST DATE 2/23/89
TEST NUMBER 10183
PRESSURE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 78.0 INCHES
DIST FROM NOZZLE 123.7 INCHES
AZIMUTHAL ANGLE 39.1 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CUM %
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
25.1 - 31.6 3 1.21 0.01 0.00 0.00
31.6 - 39.8 4 1.62 0.02 0.00 0.00
39.8 - 50.1 7 2.83 0.05 0.01 0.01
50.1 - 63.1 12 4.86 0.14 0.02 0.03
63.1 = 79.4 7 2.83 0.14 0.02 0.05
79.4 - 100.0 12 4.86 0.35 0.07 0.12
100.0 - 125.9 12 4.86 0.56 0.14 0.26
125.9 - 158.5 17 6.88 1.25 0.40 0.67
158.5 - 199.5 12 4.86 1.48 0.62 1.28
199.5 - 251.2 20 8.10 3.67 1.87 3.15
251.2 - 316.2 22 8.91 6.96 4.64 7.79
316.2 - 398.1 53 21.46 25.88 21.47 29.26
398.1 - 501.2 48 19.43 34.89 35.32 64.58
501.2 - 631.0 14 5.67 16.04 20.33 84.91
631.0 - 794.3 2 0.81 3.21 4.79 89.70
794.3 - 1000.0 2 0.81 5.34 10.30 100.00

AVERAGE SPATIAL DIAMETERS
ARITHMETIC MEAN = 286
SURFACE MEAN = 330
VOLUME MEAN = 363
SAUTER MEAN = 440
WEIGHT MEAN = 489
VOLUME MEDIAN = 465

SAMPLE SIZE CHECK = 0.05

(

RELATIVE SPAN

ELAPSED TIME 53 sec

(MICRONS)

796.44 -

MAXIMUM DIAMETER = 865
MINIMUM DIAMETER = 27
TOTAL DROPS IN SAMPLE =
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE =
AVE. DROPS PER FRAME =
DEVIATION = 0.38

330.29)/ 465.24 = 1.00

=151~

237, 100.00 . 100.00 100.00 100.00

.4
.9
247

200
1.2

X5




Table E3-130

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

TEST DATE
TEST NUMBER

PRESSURE

CENTERLINE COORD

2/23/89

RADIAL COORD

DIST FROM NOZZLE

AZIMUTHAL ANGLE

CYLINDRICAL ANGLE

10184

56.0 PsSI

NOZZLE:

96.0 INCHES
102.0 INCHES
140.1 INCHES

46.7 DEG
90 DEG

8 NOZZLES 1 FT. APART.

(8) TF16FCN

TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE %

(MICRONS) DROPS OCCURRENCE AREA VOLUME
20.0 - 25.1 y] 0.99 0.00 0.00
25.1 - 31.6 6 2.97 0.01 0.00
31.6 - 39.8 3 1.49 0.01 0.00
39.8 - 50.1 10 4.95 0.03 0.00
50.1 - 63.1 9 4.46 0.05 0.00
63.1 - 79.4 7 3.47 0.06 0.01
79.4 - 100.0 7 3.47 0.10 0.01
100.0 - 125.9 11 5.45 0.24 0.04
125.9 - 158.5 7 3.47 0.24 0.05
158.5 - 199.5 10 4.95 0.56 0.14
199.5 - 251.2 9 4.46 0.77 0.24
251.2 - 316.2 4 1.98 0.59 0.24
316.2 - 398.1 2 0.99 0.40 0.19
398.1 - 501.2 4 1.98 1.55 1.03
501.2 - 631.0 37 18.32 21.96 18.20
631.0 - 794.3 55 27.23 48.36 48.87
794.3 - 1000.0 19 9.41 25.05 30.96

AVERAGE SPATIAL DIAMETERS

ARITHMETIC MEAN =

SURFACE MEAN =
VOLUME MEAN =
SAUTER MEAN =
WEIGHT MEAN =
VOLUME MEDIAN =
SAMPLE SIZE CHECK = 0.02

RELATIVE SPAN
ELAPSED TIME

CuUM %
VOLUME

0.00
0.00
0.00
0.00
0.01
0.01
0.03
0.07
0.11
0.26
0.50
0.74
0.94
1.97
20.17
69.04
100.00

202. 100.00 100.000 I00.00 I00.00

441
532
584
706
735
747

= ( 925.72 -

= 599 sec.

(MICRONS)

MAXIMUM DIAMETER =
MINIMUM DIAMETER =
TOTAL DROPS IN SAMPLE = 202
TOTAL OUT OF FOCUS =
TOTAL FRAMES IN SAMPLE = 200
AVE. DROPS PER FRAME = 1.0

DEVIATION =
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0.41

983.8
24.2

588.63)/ 747.79 = 0.45

X5

CLASS
CHECK

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.021
0.056
0.035




COMPOSITE REPORT

Table E3-131

BETE DROPLET ANALYSIS SYSTEM

NOZZLE: (8) TF16FCN

TESTS INCLUDED: 10176 10177 10178 10179 10180 10181 10182 10183 10184

TEST DATE 2/23/89

PRESSURE 0.
CENTERLINE COORD 0.0
RADIAL COORD 0.0

AZIMUTHAL ANGLE 0
CYLINDRICAL ANGLE

8 NOZZLES 1 FT. APART.

0 - 56.0 PSI
0 - 96.00 INCHES
0 - 102.00 INCHES

.0 - 43.3 DEG
0 - 90 DEG

TESTS FROM CL. OF ARRAY.

%
DIAMETER % SURFACE % CUM &
(MICRONS) DROPS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 53 0.75 0.01 0.00 0.00
25.1 - 31.6 214 3.05 0.06 0.00 0.00
31.6 - 39.8 214 3.05 0.08 0.01 0.01
39.8 - 50.1 304 4.33 0.18 0.02 0.03
50.1 - 63.1 451 6.42 0.43 0.06 0.09
63.1 - 79.4 590 8.40 0.89 0.15 0.24
79.4 - 100.0 704 10.03 1.67 0.35 0.59
100.0 - 125.9 829 11.81 3.11 -0.82 1.41
125.9 - 158.5 882 12.56 5.16 1.70 3.11
158.5 - 199.5 896 12.76 8.26 3.42 6.53
199.5 - 251.2 665 9.47 9.69 5.05 11.58
251.2 - 316.2 413 5.88 9.55 6.27 17.85
316.2 - 398.1 320 4.56 11.76 9.72 27.57
398.1 - 501.2 192 2.73 11.10 11.52 39.09
501.2 - 631.0 148 2.11 14.26 19.08 58.17
631.0 - 794.3 110 1.57 15.86 25.99 84.16
794.3 - 1000.0 36 0.51 7.62 15.08 99.24
1000.0 - 1258.9 1 0.01 0.32 0.76 100.00

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 170

SURFACE MEAN = 220
VOLUME MEAN = 276
SAUTER MEAN = 431
WEIGHT MEAN = 558
VOLUME MEDIAN = 578
SAMPLE SIZE CHECK = 0.
RELATIVE SPAN = (

ELAPSED TIME =188

MAXIMUM DIAMETER = 1040.4
MINIMUM DIAMETER = 24.2
TOTAL DROPS IN SAMPLE = 7022.
TOTAL OUT OF FOCUS = 39
TOTAL FRAMES IN SAMPLE = 1800
AVE. DROPS PER FRAME = 3.9

01 DEVIATION = 0.70

872.41 - 236.78)/ 578.03 = 1.10

6 sec B
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7022. 100.00 100.00 100.00 100.00




SINGLE TEST REFORT

TEST DATE

TEST NUMRER 10256

PRESSURE
CENTERLINE COO
RADIAL COORD
IHIST FROM NOZZ
AZIMUTHAL ANGL
CYLINIODRICAL AN

Table E3-132

BETE DROFLET ANALYSIS SYSTEM

8 NOZZLES 1 FT AFPART.

TESTS FROM CL.
DIAMETER
(MICRONS)

20.0 - 9.
25.1 - 3l.
31.6 - 39.
39.8 - 30.
50.1 - 63.
63.1 - 79.
79.4 - 100.
100.0 - 25.
125.9 - 138.
158.5 - 199.
199.5 - 2%51.
251.2 - 316.
316.2 - 398.
398.1 - 501.

794.3 - 1000.
1000.0 - 1258.

ARITHMETIC MEA
SURFACE MEAN =
VOLUME MEAN
SAUTER MEAN
WEIGHT MEAN
VOLUME MEDIAN

SAMFLE SIZE CH

RELATIVE SFAN

NOZZLE: (8) TF20FCN

2/24/89
79.0 FSI
RI 96.0 INCHES
78.0 INCHES
LE 123.7 INCHES
E 39.1 IEG
GLE 270 LEG
OF AKERAY.
A
4 SURFACE pA
LIROPS OCCURRENCE AREA VOLUME
1 17 7.87 0.03 0.00
6 1 0.46 0.00 0.00
e 1 0.46 0.01 0.00
1 1 0.46 0.01 0.00
1 2 0.93 0.02 0.00
4 S 2.31 0.09 0.01
0 6 2.78 0.16 0.03
9 6 2.78 0.25 0.06
5 6 2.78 0.44 0.14
S S 2.31 0.54 0.21
2 14 6.48 2.38 1.14
2 2 9.26 S$.33 3.20
1 40 18.52 17.5%5 13.56
2 69 31.94 44 .55 41.70
0 18 8.33 17.82 20.70
3 4 1.85 7.16 11.20
0 0 0.00 0.00 0.00
9 1 0.46 3.64 8.04
216. 100.00 100.00 100.00
AVERAGE SFATIAL DIIAMETERS (MICRONS) :
N = 330 MAXIMUM DIAMETER = 104
372 MINIMUM DIAMETER = 2
403 TOTAL DROPS IN SAMPLE =
472 TOTAL OUT OF FOCUS =
528 TOTAL EFRAMES IN SAMPLE
= 483 AVE. DROPS PER FRAME =
ECK = 0.08 NEVIATION = 0.31
= ( 764.62 - _1§2§.67)/ 483.66 = 0.84
= 99 sec

ELAPSEDL TIME

CuM %
VOLUME

— ———p— q—

100.00

S.3

4.2

= 200

CLASS
CHECK

— e e —



Table E3-133

BEETE IROPLET ANALYS5IS SYSTEM

SINGLE TEST KREFPORT NOZZLE: (8) TF20FCN
TEST DATE 2724789

TEST NUMREKR 1025G

FPRESSURE 79.0 PSI

CENTERLINE COORD 96.0 INCHES

RADIAL COORD 54.0 INCHES

IIST FROM NOZZLE 110.1 INCHES

AZIMUTHAL ANGLE 29.4 [DEG

CYLINDKICAL ANGLE 270 TDEG

8 NOZZLES 1 FT APART.
TESTS FROM CL. OF AKRAY.

%
LIAMETER A SURFACE y4
(MICRONS) DROPS OCCURRENCE AREA VOLUME
20.0 - 25.1 8 1.57 0.02 0.00
25.1 = 31.6 17 3.33 0.07 0.01
31.6 - 39.8 7 1.37 0.04 0.01
39.8 - 30.1 11 2.15 0.10 0.01
90.1 - 63.1 29 4.89 0.35 0.07
63.1 - 79.4 21 4.11 0.47 0.11
79.4 - 100.0 46 9.00 1.66 0.50
100.0 - 125.9 50 9.78 2.70 1.00
125.9 - 158.95 48 9.39 4.19 1.98
1358.5 - 199.95 74 14.48 10.36 6.21
199.5% - 251.2 77 15.07 17.04 12.84
251.2 - 316.2 71 13.89 24.67 23.28
316.2 - 398.1 39 7.63 20.523 23.89%
398.1 - G0l1.2 9 1.76 7.13 10.14
901.2 - 631.0 7 1.37 8.59 15.18
631.0 - 794.3 1 0.20 2.09 4.81
Sll. 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) 1
ARITHMETIC MEAN = 182 MAXIMUM DIAMETER =
SURFACE MEAN = 212 MINIMUM DIAMETER =
VOLUME MEAN = 238 TOTAL DIROFPS IN SAMPLE
SAUTER MEAN = 301 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 353 TOTAL FRAMES IN SAMPLE =
VOLUME MEDIAN = 331 AVE. DROPS PER FRAME
SAMPLE SIZE CHECK = 0.05 DEVIATION = 0.44
RELATIVE SPAN ( 585.7% - 200.05)/ 331.01 = 1.17

o
(D]
23
w
L4
0

ELAPSEDR TIME
-155-
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Table E3-134

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TFZ0FCN
TEST DATE 2/24/89

TEST NUMEER 102054

FRESSURE 79.0 PSI

CENTERLINE COORD 96.0 INCHES

KADIAL COOKD 30.0 INCHES

IIST FROM NOZZLE 100.6 INCHES

AZIMUTHAL ANGLE 17.4 DEG

CYLINDRICAL ANGLE 270 DEG

8 NOZZLES 1 FT APART.
TESTS FROM CL. OF ARKRAY.

%

DIAMETER % SUREACE %

(MICRONS) DIROEFS OCCURRENCE AREA VOLUME
20.0 - 25.1 33 1.14 70,037 TT0.00
25.1 -  31.6 104 3.60 0.15 0.02
31.6 - 39.8 126 4.37 0.27 0.04
39.8 - 50.1 154 5.34 0.51 0.10
50.1 -  63.1 54 8.80 1.32 0.32
63.1 - 79.4 252 8.73 2.08 0.64
79.4 - 100.0 406 14.07 5.29 2.0
100.0 - 125.9 416 14.42 8.53 4,15
125.9 - 158.5 401 13.90 12.83 7.81
158.5 - 199.5 336 11.65 17.09 13.11
199.5 - 251.2 209 7.24 16.68 16.03
251.2 - 316.2 113 3.92 14.24 17.19
316.2 - 398.1 51 1.77 10.18 15.48
398.1 - 501 25 0.87 7.84 14.94
501.2 - 631.0 4 0.14 1.91 4.48
631.0 - 794.3 0 0.00 0.00 0.00
794.3 - 1000.0 1 0.03 1.05 3.63
2885. 100.00 100.00 100.00

AVERAGE SPATIAL DIAMETERS (MICKRONS) :

ARITHMETIC MEAN = 123 MAXIMUM DIAMETER = 6.9
SURFACE MEAN = 146 MINIMUM DIAMETER = 4.2
VOLUME MEAN = 171 TOTAL DROPS IN SAMPLE 288
SAUTER MEAN = 233 TOTAL OUT OF FOCUS

WEIGHT MEAN = 302 " TOTAL FRAMES IN SAMFLE = 200
VOLUME MEDIAN = 273 AVE. DIROPS FPER FRAME 14.4
SAMFPLE SIZE CHECK = 0.04 DEVIATION = 0.54

RELATIVE SFAN = ( 487.83 - 138.90)/ 273.52 =

ELAFSED' TIME = 39 sec ]

-156-

CuM Z
VOLUME

CLASS
CHECK
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Table E3-135

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST KEFOKRT NOZZLE: (8) TF20ECN
TEST DATE 2/24/89
TEST NUMEER 10253
FPRESSURE 79.0 PSI
CENTERLINE COQRD 96.0 INCHES
RADIAL COORI 0.0 INCHES
I'IST FROM NDZZLE 96.0 INCHES
AZ IMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
8 NOZZLES 1 FT APART.
TESTS FROM CL. OF ARRAY.
ya
I IAMETER % SUREACE %
(MICRONS) DKOFS OCCURRENCE AREA VOLUME
20.0 -  25.1 24 0.77 0.02 0.00
25.1 - 31.6 78 2.51 0.08 0.01
31.6 - 39.8 122 3.92 0.18 0.03
39.8 - 50.1 148 4.75 0.33 0.06
50.1 - 63.1 220 7.07 0.76 0.16
63.1 - 79.4 268 8.61 1.53 0.41
79.4 - 100.0 295 9.48 2.62 0.89
100.0 - 125.9 400 12.85 .64 2.41
125.9 - 158.5 439 14.10 9.62 5.12
158.5 - 199.5 440 14.13 15.09 10.04
199.5 - 251.2 318 10.22 17.45 14.69
251.2 - 316.2 200 6.42 17.15 18.03
316.2 - 398.1 97 3.12 13.07 17.23
398.1 - 501.2 45 1.45 9.61 15.96
501.2 - 631.0 15 0.48 4.83 9.84
631.0 - 794.3 4 0.13 2.03 5.14
3113. 100.00 100.00 100.00 -
AVERAGE SPATIAL DIAMETERS (MICKONS) :
ARITHMETIC MEAN = 144 MAXIMUM DIAMETEK = 69
SURFACE MEAN = 171 MINIMUM DIAMETER = 2
VOLUME MEAN = 198 TOTAL DROFS IN SAMPLE =
SAUTER MEAN = 267 TOTAL OUT OF EOCUS =
WEIGHT MEAN = 334 TOTAL FRAMES IN SAMFLE
VOLUME MEDIAN = 310 AVE. DROPS PER FRAME =
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.53
RELATIVE SPAN = ( 564.96 - 163.32)/ 310.17 = 1.29
ELAFSED TIME = 45 sec

=157~
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SINGLE TEST REFORT NOZZLE: (8) TF20ECN
TEST DATE 2/24/89
TEST NUMEER 10257
PRESSURE 79.0 PSI
CENTERL INE COORD 96.0 INCHES
RADIAL COORD 30.0 INCHES
DIST FROM NOZZLE  100.6 INCHES
AZIMUTHAL ANGLE 17.4 DEG
CYLINDRICAL ANGLE 90 DEG
8 NOZZLES 1 FT APART.
TESTS FKROM CL. OF ARRAY.
%
I IAMETER y4 SUREACE yA CuM %
(MICRONS) DROFPS OCCURRENCE AREA VOLUME  VOLUME
20.0 -  25.1 29 0.77 0.02 “T0.00 0.00
25.1 -  31.6 114 3.02 0.11 0.01 0.02
31.6 - 39.8 159 4.21 .22 0.03 0.05
39.8 -~ 50.1 177 4.69 0.38 0.07 0.12
50.1 - 63.1 258 6.83 0.87 0.21 0.33
63.1 - 79.4 309 8.19 1.67 0.51 0.84
79.4 - 100.0 453 12.00 3,79 1.43 2.27
100.0 - 125.9 537 14.23 7.18 3.43 5.70
125.9 - 158.5 549 14.54 11.42 6.80 12.50
158.5 - 199.5 468 12.40 . 15.47 11.61 24.11
199.5 - 251.2 356 9.43 18.43 17.31 41.42
251.2 - 316.2 215 5.70 17.84 21.22 62.64
316.2 - 398.1 112 2.97 14.20 20.88 83.52
398.1 - 501.2 35 0.93 6.87 12.56 96.08
501.2 -~ 631.0 3 0.08 1.12 2.81 98.89
631.0 -~ 794.3 1 0.03 0.42 1.11 100.00
3775. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 135 MAXIMUM DIAMETER = 634.4
SURFACE MEAN = 159 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 182 TOTAL DROFPS IN SAMFLE =  3775.
SAUTER MEAN = 239 TOTAL OUT OF FOCUS = 6
WEIGHT MEAN = 288 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 278 AVE. DROPS FPER FRAME = 18.9
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.51
RELATIVE SPAN = ( 450.15 - 148.4%5)/ 278.94 = 1.08
ELAPSED TIME = 45 sec ' E X

Table E3-136

HETE DROFLET ANALYSIS SYSTEM
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SINGLE TEST KEFPORT NOZZLE: (8) TF20FCN
TEST DATE 2/24/89
TEST NUMRER 10258
PRESSURE 79.0 PSI
CENTERLINE COORD 96.0 INCHES
KALlIAL COORD 54.0 INCHES
NIST FROM NOZZLE 110.1 INCHES
AZIMUTHAL ANGLE 29.4 [DEG
CYLINDRICAL ANGLE 90 IDEG
8 NODZZLES 1 FT AFPART.
TESTS FROM CL. OF ARRAY.
%
DIAMETER % SURFACE % CuM =
(MICRONS) DROFS OCCURRENCE AREA VOLUME VOLUME
20.0 - 25.1 14 1.35 0.03 0.00 0.00
29.1 - 31.6 42 4.04 0.12 0.01 0.01
3l1.6 - 39.8 41 3.95 0.17 0.02 0.04
39.8 - 50.1 46 4.43 0.29 0.05 0.08
50.1 - 63.1 82 7.89 0.83 0.17 0.29
63.1 - 79.4 84 8.08 1.33 0.34 0.60
79.4 -~ 100.0 122 11.74 3.19 1.05 1.65
100.0 ~ 125.9 120 11.5% 4.96 2.05 3.70
25.9 - 158.9 117 11.26 7.33 3.89 7.99
158.5% - 199.5 121 11.65 12.51 8.20 15.79
199.5 - 251.2 105 10.11 17.05 14.01 29.80
2%1.2 - 316.2 85 g8.18 21.66 22.26 52.06
316.2 - 398.1 43 4.14 16.96 21.75 73.81
398.1 - ©G501.2 13 1.25 8.01 12.81 86.63
901.2 - 631.0 3 0.29 3.09 6.36 92.99
631.0 ~ 794.3 0 0.00 0.00 0.00 92.99
794.3 ~ 1000.0 1 0.10 2.29 7.01 100.00
1039. 100.00 100.00 100.00 100.00
AVERAGE SPATIAL DIAMETERS (MICRONS) :
ARITHMETIC MEAN = 143 MAXIMUM DIAMETER = 845.6
SURFACE MEAN = 173 MINIMUM DIAMETER = 24.2
VOLUME MEAN = 202 TOTAL IROFS IN SAMPLE = 1039.
SAUTER MEAN = 276 TOTAL OUT OF FOCUS = 6
WEIGHT MEAN = 349 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 310 AVE. DROPS PER FRAME = 5.2
SAMPLE SIZE CHECK = 0.07 DEVIATION = 0.54
RELATIVE SPAN = ( 3567.39 - 172.86)/ 310.99 = 1.27
ELAPSED TIME =. 26 sec B X

Table E3-137

BETE DROFLET ANALYSIS SYSTEM
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SINGLE TEST REFORT NOZZLE: (8) TF20FCN
TEST DATE 2/24/89
TEST NUMEBER 10259
PRESSURE 79.0 FSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 78.0 INCHES
IIST FROM NOZZLE 123.7 INCHES
AZ IMUTHAL ANGLE 39.1 DEG
CYLINDRICAL ANGLE 90 LEG
8 NOZZLES 1 FT APART.
TESTS FROM CL. OF ARRAY.
A
LHIAMETER % SURFACE % CuM X%
(MICRONS) IROPS OCCURRENCE AREA VOLUME VOLUME
25.1 - 31.6 7 2.72 0.02 0.00 0.00
31.6 - 39.8 9 3.50 0.04 0.00 0.00
39.8 - 50.1 7 2.72 0.06 0.01 0.01
90.1 - 63.1 9 3.50 0.11 0.01 0.02
63.1 - 79.4 12 4.67 0.22 0.03 0.05
79.4 - 100.0 14 5.45 0.44 0.08 0.14
100.0 -~ 25.9 25 9.73 1.13 0.2 0.490
125.9 - 158.95 21 8.17 1.46 0.42 0.82
188.5 - 199.5 21 8.17 2.45 0.91 1.72
199.5% - 2851.2 20 7.78 3.55 1.63 3.35
251.2 - 316.2 16 6.23 4.92 2.96 6.31
316.2 -~ 398.1 26 10.12 12.22 9.12 15.43
398.1 - 501.2 27 10.51 18.90 17.16 32.59
901.2 - 631.0 32 12.45 36.23 41.90 74.49
631.0 - 794.3 11 4.28 18.26 25.51 100.00
257. 100.00 100.00 100.00 100.00
AVERAGE SFATIAL INIAMETERS (MICRONS) =
ARITHMETIC MEAN = 266 MAXIMUM DIAMETER = 759.7
SURFACE MEAN = 327 MINIMUM DIAMETER = 27.9
VOLUME MEAN = 373 TOTAL DROPS IN SAMPLE = 257.
SAUTER MEAN = 486 TOTAL OUT OF FOCUS = 7
WEIGHT MEAN = 534 TOTAL FRAMES IN SAMPLE = 200
VOLUME MEDIAN = 564 AVE. DROFPS FER FRAME = 1.3
SAMPLE SIZE CHECK = 0.03 DEVIATION = 0.52
RELATIVE SPAN = ( 710.89 - 396.01)/ 564.63 = 0.63
ELAPSED' TIME = 59 sec B X

Table E3-138

EETE DROPLET ANALYSIS SYSTEM
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Table E3-139

EETE DROPLET ANALYSIS SYSTEM
COMFOSITE REFPORT NOZZLE: (8) TEF20FCN
TEST DIATE 2/24/89

TESTS INCLUDED: 10233 10254 10255 10256 10257 10258 10289
PRESSURE 79.0 PSI

CENTERLINE COQGRD 96.0 INCHES

RATIIAL COORD 0.00 - 78.00 INCHES
AZIMUTHAL ANGLE 0.0 - 39.1 DEG
CYLINDRICAL ANGLE 0 - 270 DEG

8 NOZZLES 1 FT APART.
TESTS FROM CL. OF ARRAY.

%

I IAMETER % SURFACE ya C
(MICRONS) IROFS OCCURRENCE AREA VOLUME V
20.0 - 25.1 125 1.06 0.02 0.00
25.1 -  31.6 363 3,08 0.09 0.01
31.6 - 39.8 465 3.94 0.17 0.02
39.8 -  50.1 544 4.61 0.31 0.05
50.1 -  63.1 850 7.21 0.75 0.15
63.1 - 79.4 951 8.06 1.35 0.34
79.4 - 100.0 1342 11.38 3.01 0.94
100.0 - 125.9 1554 13.17 5.51 2.16
125.9 ~ 158.5 1581 13.40 8.74 4,28
158.5 - 199.5 1465 12.42 . 12.83 7.91
199.5 - 251.2 1099 9.32 15.20 11.77
251.2 - 316.2 720 6.10 15.78 15.38
316.2 - 398.1 408 3.46 13.99 17.06
398.1 - 501.2 223 1.89 11.89 18.06
501.2 - 631.0 g2 0.70 6.91 13.19
631.0 - 794.3 21 0.18 2.75 6.53
794.3 -~ 1000.0 2 0.02 0.38 1.08
1000.0 - 1258.9 1 0.01 0.30 1.09 1
""""" 11796. ~ 100.00 100.00 100.00 1

AVERAGE SPATIAL DIAMETERS (MICRONS) :

ARITHMETIC MEAN = 144 MAXIMUM DIAMETER = 1045
SURFACE MEAN = 175 MINIMUM DIAMETER = 24
VOLUME MEAN = 207 TOTAL DROPS IN SAMPLE =
SAUTER MEAN = 290 TOTAL OUT OF FOCUS =
WEIGHT MEAN = 374 TOTAL EFRAMES IN SAMFLE =
VOLUME MEDIAN = 350 AVE. DIROPS PER FRAME =
SAMPLE SIZE CHECK = 0.01 DEVIATION = 0.599
RELATIVE SFAN = ( 617.64 - 171.17)/ 350.89 = 1.27
ELAFSED TIME = 341 sec

C120 =161~

UM %
OLUME

00.00

.3

« 2
11796.
34
1400
8.4
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4. Droplet Velocities

Droplet velocities were measured for single nozzle and for 8
nozzle curtains at different elevations and x-y positions. The
velocity vector field for a curtain of 8 TF16FCN nozzles is shown
in the main report, Volume I, Figure 3.73.2-1.

The technique employed to measure droplet velocities was
similar to the one for measuring droplet sizes. However, instead
of a single exposure, a timed double exposure was used, thus
creating pictures of droplet pairs, offset by a certain distance
from which the velocity was evaluated by computer. Certain
statistical criteria were applied to define valid pairs and to
disregard droplets that moved in an angle to the plane of mea-
surement.

The following Table E4-01 summarized the coordinates of the
velocity measurement points. All points were in the vertical
plane y = 0 below the spray header.
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Table E4-01

Droplet Velocity Measurements

Table No. of Radical Centerline
No. Nozzles|Type of Nozzle|Coord. x, in.|Coord. z, in.
E4-02 1 TF-16FCN -10 12
E4-03 1 TF-16FCN 0 12
E4-04 1 TF-16FCN +10 12
E4-05 1 TF-16FCN -10 to +10 12
E4-06 1 TF-16FCN =32 48
E4-07 1 TF-16FCN -18 48
E4-08 1 TF-16FCN 0 48
E4-09 1 TF-16FCN +18 48
E4-10 1 TF-16FCN +32 48
E4-11 1 TF-16FCN -32 to +32 48
E4-12 1 TF-16FCN -42 96
E4-13 1 TF-16FCN =30 96
E4-14 1 TF-16FCN 0o 96
E4-15 1 TF-16FCN +30 96
E4-16 1 TF-16FCN +42 96
E4-17 1 TF-16FCN -42 to +42 96
E4-18 1 TF-16FCN =54 192
E4-19 1 TF-16FCN -36 192
E4-20 1 TF-16FCN 0 ‘ 192
E4-21 1 TF-16FCN +36 192
E4-22 1 TF-16FCN +54 192
E4-23 1 TF-16FCN ~-54 to +54 192
E4-24 8 TF-16FCN -78 96
E4-25 8 TF-16FCN -54 96
E4-26 8 TF-16FCN =30 96
E4-27 8 TF-16FCN 0 96
E4-28 8 TF-16FCN +30 96
E4-29 8 TF-16FCN +54 96
E4-30 8 TF-16FCN +78 96
E4-31 8 TF-16FCN -78 to +78 96
E4-32 8 TF-20FCN -78 96
E4-33 8 TF-20FCN ~-54 96
E4-34 8 TF-20FCN -30 96
E4-35 8 TF-20FCN 0 96
E4-36 8 TF-20FCN +30 96
E4-37 8 TF-20FCN +54 96
E4-38 8 TF-20FCN +78 96
E4-39 8 TF-20FCN -78 to +78 96

-163~-




Table E4-02

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST KEFORT NOZZLE: TF16FCN
TEST DATE 2724789

TEST NUMEBER 10251

PRESSURE 96.0 PSI

CENTERLINE COORID 12.0 INCHES

RAT'IAL COORD 10.0 INCHES

DIST FROM NOZZLE 15.6 INCHES

AZIMUTHAL ANGLE 39.8 IER

CYLINDRICAL ANGLE 270 IEG

VELOCITY RESULTS

RIN PAIEKS AVE VEL STD LEV MIN MaX

(ETI/3EC) (FT/5EC) (FT/S5EC) (FT/SEC)
25.1 - 31.6 0 :
31.6 = 39.8 4 13.34 2.85 9.81 17.57
39.8 - 50.1 o 31.06 22.17 11.42 68.52
90.1 - 63.1 9 25.94 24.66 S5.57 83.79
63.1 - 79.4 17 26.46 11.94 7.45 43.61
79.4 - 100.0 15 36.08 19.03 8.33 67.72
100.0 - 125.9 16 36.21 23.93 8.07 85.17
128.9 - 158.5% 18 33.27 13.40 11.13 67.03
158.5 - 199.5 12 28.10 6.54 21.51 42.39
199.5 - 251.2 18 37.43 . 16.16 17.2 83.34
251.2 - 316.2 13 43.71 12.06 27.78 76.75
316.2 - 398.1 12 44.43 3.70 38.26 52.71
398.1 - 501.2 7 52.31 7.33 40.53 64.30
01.2 -~ 631.0 8 55.79 3.99 51.07 62.65
631.0 - 794.3 3 96.45 2.78 93.40 60.10
INTERVAL(S) (MICROSEC): 50.0
KATIO: 15.7% MICRONS/FIXEL
VELOGCITY FRAMES: 200
FAIKS: 157.
SINGLES: 9265.
VEL AVERAGE: 36.34 ET/SEC
1107.71 CM/SEC

ELAPSED TIME 1 min A XS
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Table E4-03

KRETE DROFLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: TF1GECN
TEST DATE 2/24/89
TEST NUMEER 10230
PRESSURE 26.0 PSI
CENTERLINE .COORI 12.0 INCHES
RALIAL COOKD 0.0 INCHES
IST FROM NOZZLE 12.0 INCHES
AZIMUTHAL ANGLE 0.0 IEG
CYLINDRICAL ANGLE 0 DEG
VELOCITY RESULTS
EIN PAIKS AVE VEL STDh DEV
(FT/SEDC) (FI/SEC)
25.1 - 31.6 2 24.38 20.12
31.6 - 39.8 1 $9.82 0.00
39.8 - 50.1 1 49.67 0.00
50.1 -~ 63.1 2 23.49 1.852
63.1 - 79.4 1 78.57 0.00
79.4 - 100.0 2 64.93 13.88
100.0 - 125.9 2 66.09 17.65
INTERVAL(S) (MICROSEC): 50.0
RATIO: 15.75 MICKRONS/PIXEL
VELOCITY FRAMES: 200
PAIRS: 11.
S INGLES: 469.
VEL AVERAGE: 49.62 FTI/SEC
1512.55 CM/SEC
ELAPSED TIME = 2 min
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MIN
(FT/SEC)

4.26
59.82
49.67
21.98
78.57
51.06
48.45

MAX
(ET/8EC)

44.50
99.82
49.67
25.00
78.57
78.81
83.74



SINGLE TEST REPOKT

TEST DATE
TEST NUMEEKR
PRESSURE
CENTERLINE COORD
RADIAL COORD
DIST FROM NOZZLE

2/24

10252

Table E4-04

RETE DROFPLET ANALYSIS SYSTEM
NOZZLE: TEF1GFCN
/89
96.0 PSI
12.0 INCHES

10.0 INCHES
15.6 INCHES

AZIMUTHAL ANGLE 39.8 DEG
CYLINDRICAL ANGLE 90 DEG
' VELOCITY RESULTS
EIN PAIRS AVE VEL STI' DEV
(FT/SEC) (ET/SEC)
25.1 - 31.6 4 13.14 5.39
31.6 - 39.8 4 38.54 23.26
39.8 - 50.1 6 14.40 9.52
50.1 - 63.1 13 17.41 11.17
63.1 - 79.4 18 17.12 10.71
79.4 -  100.0 24 26.14 20.58
100.0 -  125.9 28 28.56 18.50
125.9 - 158.5 17 34.92. 22.90
158.5 -  199.5 25 24.88 11.75
199.5 -  251.2 23 34.46 8.85
251.2 -  316.2 16 36.75 7.18
316.2 -  398.1 11 43.67 8.61
398.1 - 501.2 9 45.87 3.08
501.2 - 631.0 6 49.03 3.00
631.0 - 794.3 2 50.33 0.47
794.3 - 1000.0 1 83.72 0.00
INTERVAL(S) (MICROSEC): 50.0
RATIO: 15.75  MICRONS/FIXEL
VELOCITY FRAMES: 200
PAIRS: 207.
SINGLES: 1120.
VEL AVERAGE: 30.06 FET/SEC
916.25 CM/SEC
ELAPSED TIME = 1 min "’
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MIN
(FI/8EC)

6.62
4.13
4.62
4.62
S5.17
6.54
8.33
13.87
10.18
20.07
19.00
34.36
40.37
44.88
49.96
83.72

MAX
(FT/SEC)

20.67
64.22
33.03
37.01
39.62
88.92
78.51
81.22
71.21
50.19
49.73
67.70
49.24
92.81
90.69
83.72



COMPOSITE REFPOKRT

Table E4-05

EETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF1GFCN

TEST DATE 2/724/89
TESTS INCLUDED: 19250 10251 10282
PKESSURE 96.0 96.0 56.0
CENTERLINE COOKRD 12.0 12.0 12.0
RADIAL COOKD 0.0 10.0 10.0
AZIMUTHAL ANGLE 0.0 0.0 39.8
CYLINDRICAL ANGLE 0. 0.  Jd
VELOCITY RESULTS
KIN FAIRS AVE VEL ST+ DEV
(FT/SEC) (ET/SEC)
25.1 - 31.6 14 14.06 11.96
31.6 - 39.8 18 18.81 13.38
39.8 - S50.1 18 24.11 13.24
50.1 - 63.1 45 25.03 12.35%
63.1 - 79.4 81 30.33 19.38
79.4 - 100.0 97 30.73 20.32
100.0 - 125.9 106 34.54 21.48
25.9 - 168.5 74 35.50 19.79
158.5 - 199.5 51 30.36 15.44
199.3 - 251.2 o1 36.73 16.36
251.2 - 316.2 31 40.64 10.44
3l16.2 - 398.1 25 45.34 8.78
398.1 - 501.2 18 46.68 8.33
901.2 - 631.0 15 52.87 4.75
631.0 - 794.3 S 54.00 3.71
794.3 - 1000.90 1 83.72 0.00
INTERVAL(S) (MICROSEC): 50.0
KATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 600
PAIKS: 650.
SINGLES: 2004.
VEL AVERAGE: 33.27 FT/SEC
1013.99 CM/SEC
ELAPSED TIME = 4 min

c118
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MIN
(ET/SEC)

2.31
2.92
4.62
4.62
5.17
6.54
8.07
11.13
10.18
17.20
19.00
34.36
25.86
44.88
- 49.96
83.72

MAX
(ET/8EC)

44.50
54.41
49.67
54.94
78.57
82.06
85.56
88.08
90.03
85.05
76.75
75.47
64.30
62.65
60.10
83.72



Table E4-06

BEETE DROFLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: TF16FCN
TEST DATE 2/724/89
TEST NUMRER 10247
PRESSUKRE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
KADIAL COORD 32.0 INCHES
LDIST FROM NOZZLE 57 .7 INCHES
AZIMUTHAL ANGLE 33.7 DEG
CYLINDRICAL ANGLE 270 DEG
VELOCITY RESULTS
EIN PAIRS AVE VEL STDh DEV
(FT/SEC) (ET/SEC)
2%.1 - 31.6 1 1.67 0.00
31.6 - 39.8 0
39.8 - 50.1 0
50.1 - 63.1 0
63.1 - 79.4 1 2.79 0.00
79.4 - 100.0 0
100.0 - 125.9 2 5.15 1.45
125.9 - 158.5 0
188.5% - 199.5 1 4.61 0.00
199.5 - 251.2 2 11.31 2.70
251.2 - 316.2 3 10.44 1.54
316.2 - 398.1 10 11.99 3.98
398.1 - 501.2 13 14.30 2.78
0l.2 - 631.0 3 19.25 1.74
631.0 - 794.3 1 20.09 0.00
INTERVAL(S) (MICROSEC): 175.0
RATIO: 15.75 MICRONS/FIXEL
VELOCITY FRAMES: 200 '
FAIRS: 37.
SINGLES: 225.
VEL AVERAGE: 12.35 FI/SEC
376.53 CM/SEC
ELAFPSEDI TIME = 5 min
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MIN
(FI/SEC)

4.61
8.61
8.98
6.54
9.44
16.79
20.09

MAX :
(FT/SEC)

2.79
6.60

4.61
14.00
12.57
19.76
20.41
20.48
20.09



Table E4-07

BETE DIROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: TF1GFCN
TEST DATE 2/24/89

TEST NUMBEER 10246

FRESSURE 96.0 PSI

CENTERLINE COORID 43.0 INCHES

KADIAL COORD 18.0 INCHES

IIST FROM NOZZLE 31.3 INCHES

AZIMUTHAL ANGLE 20.6 LDEG

CYLINDRICAL ANGLE 270 DESG

VELOCITY RESULTS

EIN FAIKS AVE VEL STh DEV
(FTI/SED) (FT/SEC)
23.1 - 31.6 0
3l.6 - 39.8 1 3.94 0.00
39.8 - 0.1 1 2.44 0.00
$0.1 - 63.1 3 8.94 4.34
63.1 - 79.4 1 4.23 0.00
79.4 - 100.0 4 8.24 7.64
100.0 - 125.9 10 8.66 6.89
125.9 -~ 158.5 15 6.58 3.10
138.5 - 199.5 15 6.66 1.37
199.5 - 251.2 13 8.06 2.24
251.2 - 316.2 3 10.11 1.86
316.2 - 398.1 7 17.20 4.16
398.1 - 901.2 2 20.07 2.42
INTERVAL(S) (MICROSEC): 175.0
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIKRS: 77.
SINGLES: 354.
VEL AVERAGE: 8.72 FT/SEC
265.80 CM/SEC
ELAPSEDI' TIME = 2 min
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MIN
(ET/SEC)

3.94
2.44
2.80
4.23
3.08
2.67
3.30
4.39
5.09
6.95
10.60
17.65

MAX
(FI/SEC)

3.94
.44
12.11
4.23
21.39

22.22

12.84

9.34
12.46
11.89
22.70

22.49



SINGLE TEST REFPORT

Table E4-08

BETE DROFLET ANALYSIS SYSTEM

NOZZLE: TEF1G6GFCN

TEST IDATE 2/24/89
TEST NUMBER 10245
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RATIAL COORD 0.0 INCHES
IIST FROM NOZZLE 48.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
VELOCITY KRESULTS
HIN FPAIKS AVE VEL ST DEV
(ETI/SEC) (FT/SEC)
28.1 - 31.6 23 20.10 7.54
31.6 - 39.8 29 21.39 10.77
39.8 - 50.1 29 23.99 12.79
50.1 - 63.1 47 23.34 11.76
63.1 - 79.4 99 20.68 10.10
79.4 - 100.90 51 19.52 8.96
100.0 - 125.9 51 19.68 7.17
125.9 - 158.5 17 22.94 6.46
158.5 - 199.5 11 25.98 9.89
199.5 - 251.2 2 32.75 1.72
INTERVAL(S) (MICROSEC): 79.0
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
FAIKS: 319.
SINGLES: 1167.
VEL AVERAGE: 21.43 FT/SEC
653.12 CM/SEC

ELAFPSEDI' TIME

1l min

=170~

MIN
(FT/SEC)

6.35
6.79
4.87
6.16
5.506
6.89
9.06
13.85
14.54
31.04

MAX
(FT/SEC)

36.76
47.11
51.78
54.66
49.79
40.94
53.55
42.31
33.78
34.46



Table E4-09

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF16FCN
TEST DATE 2/24/89

TEST NUMBER 10248

FRESSURE 56.0 PSI

CENTERLINE COORD 48.0 INCHES

RADIAL COORD 18.0 INCHES

IST FROM NOZZLE 91.3 INCHES

AZIMUTHAL ANGLE 20.6 IEG

CYLINIDKRICAL ANGLE 90 DEG

VELOCITY KESULTS

EIN FAIRS AVE VEL STh DEV MIN MAX
(ET/SEC) (ET/SEC) ({EI/SEC) (ET/SEC)
25.1 - 31.6 1 4.73 0.00 4.73 4.73
3l.6 - 39.8 2 5.98 3.25 2.72 9.23
39.8 - 90.1 0
90.1 - 63.1 3 2.12 0.88 1.18 3.30
63.1 - 79.4 7 5.56 2.02 1.77 8.57
79.4 - 100.0 S S.87 0.99 4.15 7.19
100.0 - 125.9 9 8.91 4.93 2.72 17.09
125.9 - 158.5 10 9.57 4.59 3.46 17.22
158.5% - 199.5 13 9.64 4.82 4.59 22.56
199.5 - 251.2 16 10.11 5.40 . 5.06 22.76
281.2 - 316.2 14 9.89 5.97 9.03 22.85
316.2 - 398.1 10 . 13.15 2.359 8.65 16.80
398.1 - 501.2 6 16.54 5.35 9.04 22.89
901.2 - 631.0 3 22.29 1.74 19.84 23.73
INTERVAL(S) (MICKOSEC): 175.0
RATIO: 15.75 MICRONS/FPIXEL
VELOCITY FRAMES: 200
PAIRS: 99.
S INGLES: 330.
VEL AVERAGE: 10.00 FI/SEC
304.82 CM/SEC
ELAPSED TIME = 2 mirn A XS
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Table E4-10

KETE DKROPLET ANALYSIS SYSTEM

SINGLE TEST KEFPORT NOZZLE: TF1G6FCN
TEST DATE 2/24/89
TEST NUMBER 10249
PRESSURE 56.0 PSI
CENTERLINE COORD 48.0 INCHES
RALIAL COORD 32.0 INCHES
DIST FROM NOZZLE 57.7 INCHES
AZIMUTHAL ANGLE 33.7 DEG
CYLINDRICAL ANGLE 90 DEG
VELOCITY RESULIS
EIN PAIRS AVE VEL ST DEV MIN
(FT/SEC) (ET/SEC) (FI/5EC)
25.1 - 31.6 0
31.6 - 39.8 o
39.8 - 50.1 0
90.1 - 63.1 0
63.1 - 79.4 0
79.4 - 100.0 0
100.0 - 125.9 0
125.9 - 158.5 o
158.5 - 199.5 1 8.50 0.00 8.50
199.5 - 251.2 2 8.39 0.20 8.19
251.2 - 316.2 3 8.79 1.08 7.29
3l6.2 - 398.1 25 10.50 2.86 7.48
398.1 - 501.2 29 12.92 3.23 7.95
501.2 - 631.0 9 17.12 1.60 14.69
INTERVAL(S) (MICROSEC): 175.0 i
RATIO: 15.75 MICRONS/FIXEL
VELOCITY FRAMES: 200
PAIRS: 69.
SINGLES: 175.
VEL AVERAGE: 12.22 FT/SEC
372.36 CM/SEC
ELAPSED TIME = 10 min o A

N -172-

MAX :
(FT/SEC)

8.50
8.39
9.82
19.68
21.13
19.68



Table E4-11

EETE DROPLET ANALYSIS SYSTEM

COMFOSITE REFORT NOZZLE: TF1G6FCN
TEST [DATE 2/24/89
TESTS INCLUDED: 10245 10246 10247 10248 10249
FRESSURE 56.0 56.0 56.0 56.0 56.0
CENTERLINE COORD 48.90 48.0 48.0 48.0 48.0
RANIAL COORD 0.0 -/ (8.6 2.0 18.0 32.0
AZ IMUTHAL ANGLE 0.0 0.0 20.6 20.6 33.7
CYLINDRICAL ANGLE 0. 270. 270. 90. 90.
VELOCITY RESULTS
RIN PAIRS AVE VEL STDO DEV MIN MAX
(FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)
25.1 - 31.6 24 19.46 8.00 4,73 36.76
31.6 - 39.8 32 19.88 11.31 2.72 47.11
39.8 - 50.1 31 22.73 13.27 2.44 51.78
50.1 - 63.1 53 21.32 12.53 1.18 54.66
63.1 - 79.4 68 18.61 10.81 1.77 49.79
79.4 - 100.0 62 17.46 9.67 2.67 40.94
100.0 - 125.9 71 16.83 8.35 2.72 53.55
125.9 - 158.5 39 14.72 8.90 3.46 42.31
158.5 - 199.5 39 13.21 9.14 4.59 33.78
199.5 - 251.2 33 11.26 6.88 5.06 34.46
251.2 - 316.2 24 9.99 4.67 5.03 22.85
316.2 - 398.1 51 12.31 3.89 7.02 22.70
398.1 - 501.2 50 14.00 3.83 7.95 22.89
501.2 - 631.0 16 18.36 2.67 14.69 23.73
631.0 - 794.3 1 20.09 0.00 20.09 20.09
INTERVAL(S) (MICROSEC): 75.0 175.0
RATIO: 15.75 MICRONS/FPIXEL
VELOCITY FRAMES: 1000
FAIRS: 594.
SINGLES: - 2265.
VEL AVERAGE: 16.54 FT/SEC
504.05 CM/SEC
ELAPSED TIME = 20 min A X5

Clle

-173~



SINGLE TEST REPORT

TEST LATE

TEST NUMEER

PRESSURE

CENTERLINE COOKRD
RADIAL COOKD
DIST FROM NOZZLE

Table E4-12

EETE DROFPLET ANALYSIS SYSTEM
NOZZLE: TF1GECN

2/24/89

10242

56.0 PSI
96.0 INCHES
42.0 INCHES
104.8 INCHES

AZIMUTHAL ANGLE 23.6 DEG
CYLINDRICAL ANGLE 270 LEG
VELOCITY KRESULTIS
RIN PAIRS AVE VEL STI DEV
(EI/SEC) {FT/SEC)
25.1 - 31.6 0
3l.6 -~ 39.8 0
39.8 - S50.1 )
50.1 - 63.1 0
63.1 =~ 79.4 0
79.4 - 100.0 0
100.0 - 125.9 0
125.9 - 158.5 2 6.43 0.71
158.5 - 199.5 1 2.93 0.00
199.5 - 251.2 1 9.95 0.00
251.2 - 316.2 7 6.94 1.51
3l16.2 - 398.1 29 7.36 1.22
398.1 - 501.2 42 7.41 1.15
501.2 - 631.0 10 9.19 1.63
INTERVAL(S) (MICROSEC): 300.0
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIRS: 92.
SINGLES: 147.
VEL AVERAGE: 7.47 FT/SEC
227.63 CM/SEC

ELAFPSED TIME

= 20 min
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MIN
(FI/SEC)

95.73
2.93
5.95
9.02
S5.98
5.89
6.73

MAX :
(ET/SEC)

7.14
2.93
5.95
10.07
10.20
10.49
11.87
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Table E4-13

EETE DROFLET ANALYSIS SYSTEM

SINGLE TEST KREFORT NOZZLE: TF16FCN
TEST DATE 2/24/89

TEST NUMERER 10241

PRESSUKRE 56.0 PSI

CENTERLINE COORI 96.0 INCHES

RADIAL COORD 30.0 INCHES

DIST FROM NOZZLE 100.6 INCHES

AZIMUTHAL ANGLE 17.4 [DEG

CYLINDRICAL ANGLE 270 DEG

VELOCITY RESULTS

EIN . FAIRS AVE VEL STnr DEV MIN MAX
(ET/8EC) (FTI/SEC) (ET/SEC) (FT/SEC)
25.1 - 31.6 0
31.6 - 39.8 0
39.8 - S50.1 0
50.1 - 63.1 4 2.35 0.47 1.87 3.11
63.1 -~ 79.4 0
79.4 - 100.0 , 4.56 1.57 2.27 6.84
100.0 - 125.9 3 3.85 0.54 3.11 4.39
125.9 - 158.5 6 4.83 1.33 3.37 7.13
188.5 - 199.5 3 6.37 0.49 5.68 6.73
199.5 - 251.2 12 6.85 3.20 2.56 14.94
251.2 - 316.2 20 5.88 1.15 3.61 8.11
316.2 - 398.1 9 9.18 3.19 6.17 15.63
398.1 - 901.2 ] 11.06 1.24 9.21 12.84
501.2 - 631.0 1 14.09 0.00 14.09 14,09
631.0 - 794.3 1 17.01 0.00 17.01 17.01
INTERVAL(S5) (MICROSEC): 250.0
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
FPAIRS: 69.
SINGLES: 238.
VEL AVERAGE: 6.68 FI/SEC
203.47 CM/SEC

ELAFSED TIME

4 min , A XS
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Table E4-14

EETE DIIROFLET ANALYSIS SYSTEM

SINGLE TEST KREPORT NOZZLE: TE1GECN
TEST DATE 2/724/89

TEST NUMRER 10240

PRESSURE 56.0 PSI

CENTERLINE COORID 96.0 INCHES

RAITAL COORD 0.0 INCHES

DIST FROM NOZZLE 96.0 INCHES

AZIMUTHAL ANGLE 0.0 IEG

CYLINIDRICAL ANGLE 0 DEG

VELOCITY RESULTS

EIN PAIKS AVE VEL STIx DEV MIN MAX ;
(FT/SEC) (FTI/SEC) (FT/SEC) (ET/SECY .

25.1 - 31.6 4 11.89 2.58 9.16 "16.03
31.6 - 39.8 ] 12.20 S.25 3.73 17.25
39.8 - 50.1 ¥] 20.29 4.04 12.51 23.83
0.1 - 63.1 21 13.55 7.06 5.40 28.60
63.1 - 79.4 30 14.89 7.80 3.10 31.97
79.4 - 100.0 40 14.46 7.91 4.26 41.58
100.0 - 125.9 44 14.99 6.30 4.65 33.80
125.9 - 158.5 42 14.85 6.01 6.74 41.84
158.5 - 199.5 28 15.11 5.02 6.20 24.31
199.5 - 251.2 20 17.53 4.61 : 10.35 31.08
251.2 - 316.2 3 11.52 0.35 11.16 11.99

INTERVAL(S) (MICROSEC): 100.0

RATIO: 15.75 MICRONS/FIXEL

VELOCITY FRAMES: 200

PAIRS: 242,

SINGLES: 878.

VEL AVERAGE: 14.92 = FT/SEC

454.82 CM/SEC

ELAPSED' TIME 2 min A X5

=176~



Table E4-15

RETE DIROPLET ANALYSIS SYSTEM

SINGLE TEST REFPORT NOZZLE: TF1GFCN
TEST DATE 2/24/89

TEST NUMEBEK 10243

FRESSURE 96.0 PSI

CENTEKRLINE COORD 96.0 INCHES

RADIAL COORD 30.0 INCHES

DIST FROM NOZZLE 100.6 INCHES

AZIMUTHAL ANGLE 17.4 IEG

CYLINDRICAL ANGLE 90 DEG

VELOCITY RESULTS

EIN PAIKRS AVE VEL STD DEV
{EFT/SEC) (FTI/SEC)
25.1 - 31.6 0
3l.6 - 39.8 2 1.58 0.76
39.8 - 90.1 1 1.16 0.00
0.1 - 63.1 0
63.1 - 79.4 0
79.4 - 100.0 1 7.11 0.00
100.0 - 125.9 0
125.9 - 158.5 9 6.27 2.43
158.5 - 199.5 6 6.11 2.00
199.5 - 251.2 8 8.14 2.09
251.2 - 316.2 13 7.97 2.36
316.2 - 398.1 14 8.64 1.88
398.1 - 501.2 12 10.73 2.22
501.2 - 631.0 ] 13.54 2.84
631.0 - 794.3 2 19.06 0.76
INTERVAL(S) (MICROSEC): 200.0
RATIO: 15.75 MICRONS/FPIXEL
VELOCITY ERAMES: 200
PAIRS: 73.
SINGLES: 201.

VEL AVERAGE:

8.61 FT/SEC
262.46 CM/SEC

ELAPSED TIME = 9 min

-;77-

MIN
(FT/SEC)

3.11
3.45
5.33
S.71
995
7.31
10.45
18.30

MAX
(ET/SEC)

2.34
1.16

7.11

10.60
9.18
11.56
14.53
12.47
15.73
18.30
19.81



SINGLE TEST REFORT

t

Table E4-16

¢ BETE DIROPLET ANALYSIS SYSTEM

NOZZLE: TF16FCN

TEST IIATE 2/24/89
TEST NUMEER 10244
PRESSURE 56.0 PSI

CENTERLINE COORD
RADIAL COORD
[IST FROM NOZZLE

ELAFSED TIME

96.0 INCHES
42.0 INCHES
104.8 INCHES

AZ IMUTHAL ANGLE 23.6 [DEG
CYLINDRICAL ANGLE 90 DEG
VELOCITY RESULIS
EIN PAIRS AVE VEL SIDIT DEV
(ET/SEC) (FI/SEC)
25.1 - 31.6 0
31.6 - 39.8 1 2.28 0.00
39.8 - S50.1 0
50.1 - 63.1 0
63.1 - 79.4 1 2.20 0.00
79.4 - 100.0 2 1.87 0.20
100.0 - 125.9 0
125.9 - 158.5 0
158.5 ~ 199.5 1 4.26 0.00
199.5 - 251.2 2 S.87 2.56
25l1.2 - 316.2 1 5.99 0.00
"31l6.2 -~ 398.1 2 7.67 0.85
398.1 - 501.2 29 7.03 0.68
S50l1.2 - 631.0 11 9.88 2.01
631.0 - 794.3 2 14.63 1.53
794.3 - 1000.0 1 16.51 0.00
. INTERVAL(S) (MICROSEC): 250.0
RATIO: 15.75 MICRONS/FIXEL
VELOCITY FRAMES: 200
PAIRS: S53.
SINGLES: 181.
VEL AVERAGE: . 7.61 FT/SEC
232.11 CM/SEC

= 20 min

-178~

MIN
(ET/SEC)

MAX
(ET/SEC)

2.28

4.26
8.44
Teu9
8.52
8.48
14.24
16.16
16.51
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Table E4-17

RETE DROPLET ANALYSIS SYSTEM

COMPOSITE REFPORT NOZZLE: TF1GECN
TEST DATE 2/24/89
TESTS INCLUDED: 102490 10241 10242 10243 10244
PRESSURE 96.0 96.0 26.0 56.90 96.0
CENTERLINE COOKD 96.0 96.0 96.90 96.0 96.0
RADIAL COORD 0.0 0.0 o Y. 30.0 42.90
AZIMUTHAL ANGLE 0.0 0.0 17.4 17.4 23.6
CYLINIRICAL ANGLE 0. 170. 270. g0. 70.
! .
VELOCITY RESULTS
EIN PAIKRS AVE VEL STD DEV MIN MAaX
(FT/SEC) (FT/SEC) (ET/SEC) (ET/SEC)
25.1 - 31.6 S 10.10 4.26 2.92 16.03
31.6 - 39.8 9 8.05 6.21 0.82 17.25
39.8 - 90.1 6 17.10 8.03 - l1.16 23.83
0.1 - 63.1 25 11.76 7.67 1,87 28.60
63.1 - 79.4 30 14.89 7.80 3.10 31.97
79.4 - 100.0 48 12.75 8.21 1.67 41.58
100.0 -~ 125.9 47 14.28 6.68 3.11 33.80
125.9 - 158.35 o9 12.24 6.62 3.11 41.84
158.5 -~ 199.5 39 12.46 6.07 2.93 24.31
199.5 - 251.2 43 11.99 6.39 2.56 31.08
231.2 - 316.2 44 . 7.04 2.21 - 3.61 14.53
316.2 - 398.1 94 8.00. 2.00 S.58 15.63
398.1 - 501.2 88 7.95 1.89 S.62 15.73
501.2 ~ 631.0 27 10.46 2.67 6.73 18.30
631.0 - 794.3 ] 16.88 2.26 13.10 19.81
794.3 - 1000.90 1 16.51 0.00 - 16.51 16.81
INTERVAL(S) (MICROSEC): 100.0 250.0 300.0 200.0 250.0
RATIO: 15.75%  MICRONS/PIXEL
VELOCITY FRAMES: 1000
PAIRS: 530.
S INGLES: 1643.
VEL AVERAGE: 10.94 FT/SEC
o 333.42 CM/SEC

]
W
fon

ELAPSED TIME

min o - A X5
C115 -

e - -179-



Table E4-18

HEETE DROFPLET ANALYSIS SYSTEM

SINGLE TEST REFPORT

TEST DATE 2/724/89
TEST NUMEBER 10238
FPRESSURE 956.0
CENTERLINE COORD 192.90
RADIAL COORD S54.0
ODIST FROM NOZZLE 199.4
AZIMUTHAL ANGLE 15.7

CYLINDRICAL ANGLE 370

VELOCITY RESULTS

EIN PAI
23.1 - 3l.6 0
31.6 - 39.8 0
39.8 -~ S50.1 0
90.1 - 63.1 2
63.1 - 79.4 1
79.4 - 100.0 2
100.0 - 125.9 1
125.9 - 158.5 6
158.3 - 199.5 4
199.5 =~ 251.2 11
251.2 - 316.2 9
316.2 - 398.1 33
398.1 -~ 901.2 29
901.2 - 631.0 3
631.0 - 794.3 2
INTERVAL(S) (MICROSEC):
RATIO:
VELOCITY FRAMES:
FAIRS:
SINGLES:

VEL AVERAGE:

ELAPSED TIME 13

NOZZLE: TF1GFCN

FSI
INCHES
INCHES
INCHES
LEG
DEG
RS AVE VEL STh DEV
(FI/SEC) (FT/SEC)
4.07 2.02
4.95 0.00
2.80 0.23
4.10 0.090
4.51 1.16
6.32 1.82
6.74 1.12
6.26 1.23
7.21 1.31
7.93 1.29
8.97 1.08
11.09 0.07
350.0
15.75 MICRONS/PIXEL
200
103.
16%5.
7.02 FT/SEC
213.8% CM/SEC
min )
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MIN
(FT/S8EC)

2.06
4.95
2.58
4.10
2.91
3.70
4.23
4.49
3.83
6.23
7.46
11.07

MAX
(FI/SEC)

6.09
4.95
3.03
4.10
6.21
7.93
B.53
7.92
9.56
11.50
9.90
11.10



:

Table E4-19

RETE DROPL

SINGLE TEST REFORT

TEST DATE 2/724/89
TEST NUMEEKR 10230
PRESSURE 36.0 PSI

CENTERLINE COORD
RAL'IAL COORID
HIST FROM NOZZLE

192.0 INCHES
36.0 INCHES
195.3 INCHES

AZ IMUTHAL ANGLE 10.6 DEG
CYLINDRICAL ANGLE 270 DEG
VELOCITY RESULTS
BIN PAIRS A
(F
28.1 - 31.6 0
31.6 - 39.8 0
39.8 - 50.1 0
90.1 - 63.1 0
63.1 =~ 79.4 3
79.4 - 100.0 6
100.0 - 125.9 4
125.9 - 158.5 11
158.5 - 199.5 11
199.5 - 251.2 19
251.2 - 316.2 29
316.2 - 398.1 14
398.1 - 80l.2 7
501.2 - 631.0 4
INTERVAL(S) (MICROSEC): 150.0
RATIO: 15.75
VELOCITY FRAMES: 200
PAIKS: 108.
SINGLES: 236.
VEL AVEKRAGE: 7.70
234.80
ELAPSEDR TIME = 4 min

ET ANALYSIS SYSTEM

NOZZLE: TF1G6ECN

VE VEL SID DEV
TI/SEC) (ET/SEC)
3.89 1.55
6.63 1.70
9.81 1.53
9.43 1.86
6.48 1.79
7.42 2.91
8.92 2.63
8.53 . 1.48
9.06 2.13
10.95 1.00
200.0 2350.0
MICRONS/PIXEL
FTI/SEC
CM/SEC
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MIN
(FT/SEC)

1.70
4.53
4.12
2.04
4.42
2.81
5.62
5.97
5.92

9.57

MAX
(ET/SEC)

S5.11
10.14
8.27
8.19
10.34 -
16.85
16.4%
11.16 .
12.4%
12.34



Table E4-20

EETE DROFLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: TF1GECN
TEST DATE 2/24/89
TEST NUMRER 10229
PRESSURE 56.0 PSI
CENTERLINE COORD 192.0 INCHES
RALTAL COORD 0.0 INCHES
HIST FROM NOZZLE 192.0 INCHES
AZIMUTHAL ANGLE 0.0 IEG
CYLINDRICAL ANGLE 0 IDEG
VELOCITY KESULTS
KIN PAIKRS AVE VEL ST DEV MIN
(FT/5EC) (FT/SEC) (FT/5EC)
20.1 - 31.6 1 6.24 0.00 6.24
31.6 - 39.8 0
39.8 - 50.1 1 7.31 0.00 7.31
50.1 - 63.1 0
63.1 - 79.4 0
79.4 - 100.0 6 8.86 2.75 4.15
100.0 - 125.9 9 8.90 2.36 5.21
12%5.9 - 158.5 21 8.42 3.14 4.15
188.5% -~ 199.5 24 9.08 3.75 3.85
199.5 - 251.2 25 9.40 3.15 4.49
251.2 - 316.2 19 10.37 1.72 7.96
316.2 - 398.1 ] 13.26 3.52 9.36
INTERVAL(S) (MICKROSEC): 150.0
KATIO:Z 15.7% MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIRS: 111.
S INGLES: 391.
VEL AVEKAGE: 9.37 ET/SEC
285.55 CM/SEC
ELAPSELD TIME = 3 min A

-182~

MAX
(ET/SEC)

12.30
12.08
16.21
19.99
17.28
14.13
19.30



Table E4-21

EETE DROFLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: TF1GFCN '
TEST DATE 2/24/89

TEST NUMBREER 10239

PRESSURE 56.0 PSI

CENTERLINE COORD 192.0 INCHES

RADIAL COORI 36.0 INCHES

DIST FROM NOZZLE 195.3 INCHES

AZIMUTHAL ANGLE 10.6 IEG

CYLINDRICAL ANGLE 90 IEG

VELOCITY KESULTS

RIN FAIRS AVE VEL ST DEV MIN MAX
(FT/SEC) (FT/8EC) (FTI/SEC) (FT/SEC:
25.1 = 31.6 0
3l1.6 - 39.8 1 0.75 0.00 0.75 0.79
39.8 - S0.1 0
90.1 - 63.1 2 3.40 2.92 0.88 - 9.92
63.1 - 79.4 1 9«77 0.00 9.77 S5.77
79.4 - 100.0 4 9.87 2.36 2.62 9.29
100.0 - 125.9 11 7.80 2.90 3.88 13.93°
125.9 - 158.5 11 7.32 2.70 2.88 13.70
158.5 - 199.5 18 8.04 1.99 G.17 12.13
199.% - 251.2 a7 8.85 2.24 3.61 13.99
28l1.2 - 316.2 27 9.37 1.80 S.44 11.84
316.2 - 398.1 22 10.52 2.10 5.79 15.70
398.1 - 901.2 15 12.65 2.14 7.90 15.37 .
301.2 - 631.0 ] 12.48 1.52 ‘ 10.35 15.10

INTERVAL(S) (MICROSEC): 250.0
1

RATIO: 9.7 MICRONS/PIXEL
VELOCITY EFKAMES: 200
FAIRS: 144.
SINGLES: 263.
VEL AVEKAGE: - 9.19 FT/SEC
: 280.11 CM/SEC
ELAFSED TIME = 3 min A XS
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SINGLE TEST REFORT

Table E4-22

HRETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF1G6ECN

TEST DATE 2/724/89
TEST NUMBER 10237
PRESSURE 56.0 PSI

CENTERLINE COORD
KARIAL COORD
DIST FROM NOZZLE

192.0 INCHES
54.0 INCHES
199.4 INCHES

AZIMUTHAL ANGLE 15.7 DEG
CYLINDRICAL ANGLE 90 IEG
VELOCITY RESULTS
RIN FPAIRS AVE VEL STDh DEV
(FT/SEC) (FT/SEC)
25.1 - 31.6 0
31.6 - 39.8 0
39.8 - S50.1 1 3.62 0.00
50.1 - 63.1 1 1.72 0.00
63.1 - 79.4 <, 3.47 2.00
79.4 - 100.0 1 6.18 0.00
100.0 - 125.9 6 5.83 1.75
125.9 - 158.95 7 Se.al 1.90
158.5 - 199.5 7 6.01 1.79
199.5 - 251.2 13 6.25 2.11
251.2 - 316.2 9 8.83 1.58
316.2 - 398.1 8 10.44 2.06
398.1 - 501.2 11 11.51 1.97
501.2 - 631.0 7 10.59 1.49
631.0 - 794.3 6 12.36 1.31
INTERVAL(S) (MICROSEC): 300.0
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIKRS: 82.
SINGLES: 197.
VEL AVERAGE: 8.09 FI/SEC
246.69 CM/SEC

ELAFPSEDIl TIME

13 min

-184-

MIN
(FT/SEC)

)
[ ] L] [ ]
L IS B
Sl AR

6.18
2.76
3.27
2.07
2.48
S.91
7.25
8.10
8.10
10.54

MAX :
(ET/SEC)

3.62
1.72
6.93
6.18
8.07
8.81
8.41
9.21
10.54
14.45%5
13.84
12.10
14.55



COMFOSITE REPORT

TEST DATE

2/24/89

TESTS INCLUDEL:

PRESSURE

CENTERLINE COOQRD
RADNIAL COOKRD
AZIMUTHAL ANGLE
CYLINDRICAL ANGLE

VELOCITY RESULTS

EIN

25.1 -
3l1.6 -~
39.8 -
0.1 -
63.1 -
79.4 ~
100.0 -
125.9 -
158.5 -
199.5 -
251.2 -
316.2 -~
398.1 -
501.2 -
631.0 -

INTERVAL(S)

RATIO:

31.6
39.8
90.1
63.1
79.4
100.0
125.9
158.5
199.95
231.2
316.2
398.1
501.2
631.0
794.3

{MICKROSEC

VELOCITY FRAMES:

PAIKRS:
S INGLES:

VEL AVERAGE:

ELAFSED TIME

Cll4a

Table E4-23

HRETE DROPLET ANALYSIS SYSTEM

NOZZLE: TF1GECN
10229 10230 10237 10238
56.0 56.0 56.0 56.0
192.0 192.0 192.0 192.0
0.0 26.0 36.0 54.0
0.0 0.0 10.6 15.7
0. 90. 270. 90.
FAIRS AVE VEL STDO DEV
(FT/SEC) (FT/SEC)
1 6.24 0.00
0
2 5.47 1.84
2 3.99 1.93
10 3.97 1.81
18 6.95 2.71
32 7.67 3.18
56 . 6.83 2.93
64 7.83 2.97
95 8.13 2.78
93 9.08 2.29
82 9.01 2.58
62 9.83 2.70
19 10.91 1.76
8 12.04 1.26
) e 150.0 200.0 250.0 300.0
15.75  MICRONS/PIXEL
1000
544,
1260.
8.43 FT/SEC
257.06 CM/SEC
36 min

=185~

10239

56.0
192.0
54.0
15.7
270.

MIN
(FT/SEC)

6.24

3.62
2.006
1.56
2.58
2.76
2.04
2.07
2.81
4.49
3.83
5.92
7.46
10.54

350.0

250.0

MAX
(FT/SEC)

6.24

7.31
5.92
6.93
12.30

17.29 =

16.21
19.99

17.28
16.45

19.30

15.37
15.10
14.55



Table E4-24

BETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFPORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/24/89
TEST NUMBER 10267
PRESSUKRE 56.0 PSI
CENTERLINE COORD 96.0 INCHES
KADIAL COOKRD 78.0 INCHES
BIST EROM NOZZLE 123.7 INCHES
AZIMUTHAL ANGLE 39.1 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT. AFPART.
TESTS FROM CL. OF ARERAY.
VELOCITY RESULTS
BIN PAIRS AVE VEL STI DEV
(ET/SEC) (ETI/SEC)
25.1 -~ 3l.6 13 2.33 1.07
3l1.6 - 39.8 1 3.70 0.00
39.8 - 90.1 0
90.1 -~ 63.1 0
63.1 - 79.4 1 9.16 0.00
79.4 - 100.0 0
100.0 - 125.9 0
125.9 - 158.5 0
158.5 = 199.5 1 5.51 0.00
199.5 - 251.2 2 7.32 0.50
251.2 - 316.2 10 7 .36 0.98
316.2 - 398.1 8 8.07 0.65
398.1 - 501.2 12 8.53 1.26
501.2 - 631.0 9 12.14 0.75 i
INTERVAL(S) (MICKROSEC): 300.0
RATIO: 15.75 MICRONS/FIXEL
VELOCITY FKAMES: 200
PAIRS: 53.
SINGLES: 194.
VEL AVERAGE: 6.89 FT/SEC
209.91 CM/SEC
ELAPSED TIME = 8 min
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MIN
(ET/SEC)

S.91
7.03

5.52

6.80
6.12
11.12

MAX :
(FT/SEC)

3.39
3.70

9.16

S5.91
8.02
8.55
8.90
11.34
13.09



Table E-25

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFOKRT NOZZLE: (8) TF1G6FCN
TEST DATE 2/24/89
TEST NUMEER 10268
PRESSURE 56.0 FSI
CENTERLINE COORD 96.0 INCHES
RADITIAL COORID 4.0 INCHES
HIST FROM NOZZLE 110.1 INCHES
AZIMUTHAL ANGLE 29.4 DEG
CYLINDRICAL ANGLE 270 DEG
8 NDZZLES 1 FT. APART.
TESTS FROM CL. OF AKRAY.
VELOCITY RESULTS
HIN PAIRS AVE VEL ST DEV
(ET/SEC) (FI/SEC)
25.1 - 31.6 0
3l.6 - 39.8 1 0.58 0.00
39.8 - 50.1 1 1.07 0.00
0.1 - 63.1 3 S.94 1.70
63.1 - 79.4 3 6.01 0.38
79.4 - 100.0 6 7.17 1.83
100.0 - 125.9 13 8.24 2.82
125.9 - 158.5 11 9.35 3.78
158.5 - 199.5 18 8.352 2.86
199.5% - 251.2 35 9.25 2.78
231.2 - 316.2 27 10.38 2.63
316.2 - 398.1 19 13.86 3.67
398.1 - 901.2 8 14.91 2.81
901.2 - 631.0 1 21.09 0.00
INTERVAL(S) (MICROSEC): 200.0
KATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIRS: 146.
SINGLES: 356.
VEL AVERAGE: 9.94 FTI/SEC
303.09 CM/SEC
ELAPSED TIME = 2 min
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MIN

(ET/SEC)

0.58
1.07
4.51

5.52

4.90
9.18
6.34
3.37
4.77
6.03

8.54

11.99
- 21.09

MAX
{FT/SEC.

0.58
1.07

8.33
6.46
9.43
16.27
18.49
13.34

20.39 ¢

17.73

23.01
19.59

21.09



Table E4-26

KETE DIROFPLET ANALYSIS SYSTEM

-188-

(8) TF1GFCN

ST DEV
(FT/SEC)

. 4-28
3.87
4.08
7.25
6.1
9.62

12.72

11.12
997
S5.52
3.89
6.53
3.94
0.00

SINGLE TEST KEFPORT NOZZLE:
TEST DATE 2/24/89
TEST NUMRER 10269
PRESSUKE 56.0 FSI
CENTERLINE COOKRL 96.0 INCHES
RADIAL COORD 30.0 INCHES
DIST FROM NOZZLE 100.6 INCHES
AZIMUTHAL ANGLE 17.4 ILEG
CYLINDRICAL ANGLE 270 LDEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARERAY.
VELOCITY KESULTS
EIN FAIRS AVE VEL
(ET/SED)
29.1 - 31.6 5 RG]
31.6 - 39.8 S 13.77
39.8 - S50.1 10 14.55
50.1 - 63.1 15 16.80
63.1 - 79.4 25 14.46
79.4 - 100.0 43 19.51
100.0 - 125.9 49 23.19
125.9 - 158.5 61 22.49
158.5 - 199.5 59 20.5%5
199.5 - 251.2 4] 21.52
251.2 - 316.2 23 21.39
316.2 - 398.1 12 022,72
398.1 -~ 501.2 4 . 29,73
501.2 - 631.0 1 29.92
"INTERVAL(S)Y (MICROSEC): 75.90
RATIO: 15.75 MICRONS/FPIXEL
VELOCITY FRAMES: 200
PAIRS: 353.
SINGLES: 1252.
VEL AVEKRAGE: 20.48 FI/SEC
624.10 CM/SEC
ELAPSED TIME = 2 min

MIN
(ET/SEC)

1.38
9.37
5.89
4.87
7.03
4.62
5.51
7.61
7.58
12.48
12.48
12.04
24.895
29.92

MAX
(ET/SEC)

11.41
20.65
20.00
30.51
34.61
39.78
53.06
58.64
42.40
48.26
30.82
39.93
34.99

29.92



Table E4-27

EETE DROFLET ANALYSIS SYSTEM
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SINGLE TEST KEFORT NOZZLE: (8) TF16FCN
TEST DATE 2/24/89
TEST NUMEER 10270
FRESSURE 96.0 PSI
CENTERLINE COORD 96.0 INCHES
RAaDIAL COORD 0.0 INCHES
LIST FROM NOZZLE 96.0 INCHES
AZIMUTHAL ANGLE 0.0 DEG
CYLINDRICAL ANGLE 0 DEG
8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY,.
VELOCITY RESULTS
EIN FAIRS AVE VEL STDh DEV
(FT/SEC) (FI/SEC)
29.1 - 31.6 1 5.89 0.00
31.6 - 39.8 0
39.8 - 90.1 ] 17.90 2.41
50.1 - 63.1 15 18.10 4.47
63.1 - 79.4 14 21.32 9.52
79.4 - 100.0 28 19.97 9.06
100.0 =~ 125.9 41 21.84 10.96
125.9 - 158.5 S8 20.47 10.78
188.5 - 199.5 57 21.4%5 9.90
199.5 - 251.2 59 24.07 7.92
251.2 - 3l16.2 47 23.66 7.36
316.2 - 398.1 10 27.68 o.14
398.1 -~ 901.2 7 26.95 6.29
901.2 - 631.0 2 23.85 3.17
631.0 - 794.3 1 39.20 0.00
794.3 - 1000.0 1 43.28 0.00
INTERVAL(S) (MICROSEC): 75.0
RATIO: 15.73 MICRONS/FIXEL
VELOCITY FRAMES: 200
FAIKS: 346.
SINGLES: 1291.
~VEL AVERAGE: 22.13 FI/SEC
674.58 CM/SEC
ELAPSED TIME = 2 min

MIN
(ET/SEC)

5.89

14.54

9.94

7.03
7.58
7.86
6.35
11.74
9.65
11.74
17.97
20.99
20.67
39.20
43.28

MAX
(ET/SEC)

5.89

22.05
23.99
38.13
45.15
97.95
53.91
41.22
93.64
96.51
35.17
39.99
27.02
39.20
43.28



Table E4-28

RETE DROFLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1G6FCN
TEST L'ATE 2/24/89

TEST NUMEER 10271

FPRESSURE 56.0 PSI

CENTEKRL INE COOKD 96.0 INCHES

KRAINIAL COORD 30.0 INCHES

DIST FROM NOZZLE 100.6 INCHES

AZIMUTHAL ANGLE 17.4 LEG

CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.

VELOCITY RESULTS

EIN PAIKRS AVE VEL STDh DEV MIN MaX ﬂ
(ET/SEC) (FT/SEC) (ET/SEC) (FT/SEC)
25.1 - 31.6 0
31.6 - 39.8 0 ,
39.8 - 0.1 3 10.18 . 1.40 8.38 11.80
0.1 - 63.1 2 14.83 4.47 10.36 19.30
63.1 - 79.4 8 17.06 5.17 7.58 25.34
79.4 - 100.0 11 15.00 5.05 v.068 23.76
100.0 - 125.9 19 19.29 10.85 8.72 48.48
125.9 - 158.95 30 17.13 7.90 6.93 50.48
188.5 - 199.5 47 19.95 10.11 7.61 83.92
199.5 - 251.2 48 20.26 . 9.39 11.03 55.69
251.2 - 316.2 S1 20.00 5.28 12.71 40.80
316.2 - 398.1 35 22.91 4.39 15.18 33.09
398.1 - 501.2 15 28.56 5.34 16.67 40.18
501.2 - 631.0 4 27.72 4.17 23.47 32.46
631.0 - 794.3 1 25.95 0.00 25.95 25.95
INTERVAL(S) (MICKOSEC): 75.0 .
RATIO: 15.75 MICRONS/FPIXEL
VELOCITY FRAMES: 200
PAIRS: 274.
SINGLES: 750.
VEL AVEKAGE: 20.22 ET/SEC
6l16.22 CM/SEC

ELAPSED TIME 2 min A X
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Table F4-29

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT NOZZLE: (8) TF1GFCN
TEST DATE 2/24/89

TEST NUMRER 10272

PRESSURE 96.0 PSI

CENTERLINE COORD 96.0 INCHES

RALIAL COOKID 54.0 INCHES

DIST FROM NOZZLE 110.1 INCHES

AZIMUTHAL ANGLE 29.4 DEG

CYLINDRICAL ANGLE 90 IEG

8 NOZZLES 1 FT. APART.
TESTS FROM CL. OF ARRAY.

VELOCITY RESULTS

RIN FPAIRS AVE VEL ST+ DIEV
(FT/SEC) (FT/SEC) ..
25.1 - 31.6 2 Y34 4.19
31.6 - 39.8 2 2.92 1.76
39.8 - 50.1 3 11.72 3.05
50.1 - 63.1 6 8.03 3.22
63.1 - 79.4 16 13.22 5.46
79.4 - 100.0 22 12.45 4.53
100.0 - 125.9 37 12.53 6.10
125.9 - 158.5 43 11.94 6.23
158.5 - 199.5 o8 11.81 3.99
199.5 - 251.2 o4 14.02 U.18
251.2 - 316.2 32 16.13 S5.03
316.2 - 398.1 19 18.13 5.38
398.1 - 501.2 6 20.83 3.16
9501.2 - 631.0 1 20.81 0.00
INTERVAL(S) (MICROSEC): 100.0
KRATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
FAIRS: 301.
S INGLES: 683.
VEL AVERAGE:. 13.32 FT/SEC
406.14 CM/SEC
ELAPSEI' TIME = 2 min
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MIN
(FT/8EC)

1.16
1.16
8.41
3.47
9.09
4.26
3.14
4.68
5.89
6.74
7.77
11.38
17.09
20.81

MAX
(ET/SEC)

9.53

4.68
15.78
13.73
24.07
25.20
35.66
34.13
22.89
31.44
30.62
36.20
25.85

20.81



Table E4-30

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF1G6FCN
TEST DATE 2/24/89
TEST NUMEEK 10273
FPRESSURE 96.0 FSI
CENTERLINE COORID 96.0 INCHES
RAIIAL COORD 78.0 INCHES
HIST FROM NOZZLE 123.7 INCHES
AZIMUTHAL ANGLE 39.1 IEG
CYLINDRICAL ANGLE 90 DEf
8 NOZZLES 1 FT. AFART.
TESTS EROM CL. OF ARRAY.
VELOCITY RESULTS
RIN PAIRS AVE VEL ST DEV
(ET/SEC) (ET/SEC)
23.1 = 31.6 0
31.6 - 39.8 0
39.8 - 0.1 0
90.1 - 63.1 2 4.57 1.46
63.1 - 79.4 1 2.34 0.00
79.4 - 100.0 3 3.80 1.23
100.0 - 125.9 6 3.96 1.42
125.9 - 158.5 7 7.04 3.19
158.5 - 199.5 8 6.68 0.69
199.5 - 251.2 7 6.01 2.14
251.2 - 316.2 11 7.72 1.08
316.2 - 398.1 22 8.79 1.41
398.1 - 501.2 26 10.17 1.83
901.2 - 631.0 2 12.12 0.20
631.0 - 794.3 1 13.48 0.00
INTERVAL(S) (MICROSEC): 300.0
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIRS: 96.
SINGLES: 237.
VEL AVERAGE: 8.04 FT/SEC
245.11 CM/SEC
ELAPSED TIME = 3 min
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MIN

(ET/SEC)

3.
2.
2.
2.
1.
5.
3.
S.
S
G.
11.
13.

11
34
39
27
70
78
45
02
o1
05
93
48

MAX ‘
(ET/SEC)

6.03
2.34
9«39
6.86
11.74
7.81
9.37
9.36
11.42
12.88
12.31
13.48



Table E4-31

RETE DROPLET ANALYSIS SYSTEM

COMPOSITE REFORT

NOZZLE: (8) TF1GFCN

TEST DATE 2/24/89

TESTS INCLUDED: 10267 10268 10269 10270 10271 10272 10273
PRESSURE 56.0 FPSI

CENTERLINE COORID 96.0 INCHES

RADIAL COORD 0.00 - 78.00 INCHES

AZIMUTHAL ANGLE 0.0 - 39.1 DEG

CYLINDRICAL ANGLE

8 NOZZLES 1 FT. AFPART.
TESTS FROM CL. OF AKRKAY.

VELOCITY RESULTS

RIN PAI

285.1 - 31.6 22

31.6 - 39.8 9

39.8 - 0.1 23

90.1 - 63.1 39

63.1 - 79.4 73

79.4 - 100.0 122

100.0 ~ 125.9 167
125.9 - 158.5 211
158.5 -~ 199.5 251
199.5 - 251.2 245
251.2 - 316.2 205
316.2 - 398.1 127
398.1 - S01.2 78
$01.2 - 631.0 17
631.0 -~ 794.3 3
794.3 - 1000.0 1

INTERVAL(S) (MICEKOSEC):
RATIO:

VELOCITY FRAMES:

FAIRS:

SINGLES:

VEL AVERAGE:

ELAPSED TIME = 21
Cl22

0 - 270 DEG

333 AVE VEL STDH LEV
(FT/SEC) (ET/SEC)
4.14 3.50

9.02 6.36 -
14.07 9.10
14.93 6.53
15.92 7.96
17.62 10.01
18.48 11.81
17.91 10.34
17.20 7.71
17.97 8.64
17.98 7.51
18.09 7.91
17.39 9.26
20.67 8.21
26.21 10.50
43.28 0.00

300.0 200.0 79.0 100.0
15.7% MICRONS/PIXEL
1400
1593.
471%.
17.44 FT/SEC
$31.69 CM/SEC
min

=193~

MIN

(ET/SEC)

300.0

MAX

(ET/8EC)

11.41
18.61
22.05
24.82
38.13
49.34
96.04
98.64
559.56
95.69
56.51
39.93
40.18
36.07
39.20
43.28



Table E4-32

EETE DIROFLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TF20FCN
TEST DATE 2/24/89
TEST NUMERER 10263
FRESSURE 79.0 PSI
CENTERLINE COORD 96.0 INCHES
RADIAL COORD 78.0 INCHES
DIST FROM NOZZLE 123.7 INCHES
AZIMUTHAL ANGLE 39.1 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT AFART.
TESTS FROM CL. OF ARRAY.
VELOCITY RESULTS
RIN PAIRS AVE VEL ST DEV MIN
(FT/SEC) (FI/SEC) (ET/SEC)
25.1 - 31.6 30 2.79 2.08 0.49
31.6 - 39.8 3 1.50 0.36 1.24
39.8 - 50.1 0
50.1 - 63.1 0
63.1 - 79.4 0
79.4 - 100.0 0
100.0 - 125.9 0
125.9 - 158.5 0
188.5% - 199.% 2 9.07 3.14 1.93
199.5 - 291.2 1 7.20 - 0.00 7.20
251.2 - 316.2 0
316.2 - 398.1 3 9.50 2.79 6.41
398.1 - 501.2 2 8.26 0.16 8.11
INTERVAL(S) (MICROSEC): 300.0
RATIO: 15.7% MICRONS/FPIXEL
VELOCITY FRAMES: 200
PAIRS: 41.
SINGLES: 230.
VEL AVERAGE: 3.67 FT/SEC
111.97 CM/SEC
ELAPSEDL TIME = 3 min A
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MAX
(ET/SEC)

7.70 .

2.02



EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REPORT

Table E4-33

NOZZLE: (8) TF20FCN

TEST DATE 2/24/89
TEST NUMEER 10262
FPRESSURE 79.0 PS1I
CENTERLINE COORD 96.0 INCHES
kKADl'IAL COORID v4.0 INCHES
IST FROM NOZZLE 110.1 INCHES
AZIMUTHAL ANGLE 29.4 DEG
CYLINDRICAL ANGLE 270 DEG
8 NOZZLES 1 FT AFART.
TESTS FROM CL. OF AKRKAY.
VELOCITY RESULTS
RIN FAIRS AVE VEL ST DEV
(ET/SEC) (ET/SEC)
29.1 - 31.6 9 3.596 1.31
3l.6 -~ 39.8 2 2.16 0.62
39.8 - S0.1 0
90.1 - 63.1 3 8.22 3.16
63.1 - 79.4 3 7.38 1.95
79.4 -~ 100.0 ] 7.69 1.73
100.0 - 125.9 14 7.57 4.72
125.9 - 158.9 9 8.43 3.71
188.5 - 199.5 17 9.26 4.03
199.5 - 251.2 27 11.26 2.92
251.2 - 316.2 22 10.90 3.12
316.2 - 398.1 14 13.44 2.62
398.1 - 901.2 7 16.09 5.13
INTERVAL(S) (MICKROSEC): 150.0 :
RATIO: 15.795 MICRONS/PIXEL
VELOCITY EFRAMES: 200
PAIRS: . 132.
SINGLES: 472.
VEL AVERAGE: 9.89 FT/SEC
301.49 CM/SEC
ELAFSED TIME = 2 min
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MIN
(FT/SEC)

1.03
1.54

4.16
9.90
5.68
2.62
3.951
3.51
6.02
9.39
7.96
10.69

MAX
(ET/SEC)

4.93
2.789

11.88
10.14
10.54
23.48
14.54
21.80
19.06
18.08
18.47
24.90



Table E4-34

BETE DROFPLET ANALYSIS SYSTEM

SINGLE TEST REFORT

TEST DATE 2/724/89

TEST NUMRER 10261

PRESSURE 79.0 PSI
CENTERLINE COOKD 96.0 INCHES
RALIAL COORD 30.0 INCHES
DIST FROM NOZZLE 100.6 INCHES
AZIMUTHAL ANGLE . 17.4 DEG

CYLINDRICAL ANGLE 270 DESG

8 NOZZLES 1 FT APART.
TESTS FROM CL. OF AKERAY.

VELOCITY KRESULTS

RIN PAIRS A
(F
25.1 - 31.6 14
31.6 - 39.8 22
39.8 - 50.1 19
50.1 - 63.1 24
63.1 - 79.4 48
79.4 - 100.0 53
100.0 - 125.9 102
125.9 - 158.5 93
158.5 -  199.5 102
199.5 -  251.2 73
251.2 - 316.2 a1
316.2 - 398.1 13
398.1 - 501.2 15
501.2 - 631.0 3
INTERVAL(S) (MICROSEC): 50.0
RATIO: 15.75
VELOCITY ERAMES: 200
PAIRS: 622.
SINGLES: 2011.
VEL AVERAGE: 27.67
843.44

ELAFSED TIME

L}
2

2 min

NOZZLE:

(8) TEF20FECN

VE VEL ST DEV
T/SEC) (FT/SEC)
10.66 5.20
15.68 9.04
17.78 8.22
25.02 6.92
26.62 10.21
24.29 13.19
25.32 11.90
27 .39 10.94
29.69 10.99
31.18 11.72
36.41 8.66
39.84 15.43
39.43 4.19
99.20 18.59

MICRONS/FPIXEL

ET/SEC

CM/SEC

-196-

MIN
(ET/SEC)

3.10
2.31
2.31
13.48
9.30
8.52
7.31
10.34
11.56
14.47
22.77
26.09
28.94
35.39

MAX :
(ET/SEC)

23.23
27.99
31.44
40.37
9l.32
60.50
67.22
81.30
67.03
77.69
64.12
85.82
45.15

80.74



Table E4-35

EETE DNRKOFPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (B) TF20FCN
TEST DATE 2/24/89

TEST NUMBER 10260

FPRESSUKRE 79.0 PSI

CENTERLINE COORD 96.0 INCHES

RADIAL COORD 0.0 INCHES

DIST FROM NOZZLE 96.0 INCHES

AZIMUTHAL ANGLE 0.0 DEG

CYLINDKRICAL ANGLE 0 IDEG

8 NOZZLES 1 FT AFART.
TESTS FROM CL. OF AKRERAY.

-VELOCITY KRESULTS

EIN PAIKS AVE VEL ST DEV MIN MAX
(ET/SEC) (FT/SEC) (ET/SEC) (ET/SEC)
29.1 -~ 31.6 7 8.46 4.02 4.62 17.20
31.6 - 39.8 7 11.21 3.23 4.62 14.80
39.8 - 90.1 4 24.65 4.14 17.57 37.93
0.1 - 63.1 13 21.01 10.09 6.03 39.34
63.1 - 79.4 33 24.52 16.00 - 11.42 46.52
79.4 - 100.0 47 27.46 12.63 6.20 S7.19
100.0 - 125.9 75 25.36 12.22 8.33 72.33
125.9 - 1598.5 129 27.04 11.63 10.18 77.14
158.5 - 199.5 122 28.06 10.10 11.42 83.24
199.5 - 251.2 93 29.72 8.96 12.45 73.66
251.2 - 316.2 60 32.76° 10.72 17.57 87.05
316.2 - 398.1 35 34.70 8.54 19.67 74.29
398.1 - 501.2 16 34.56 4.09 26.96 40.43
501l.2 - 631.0 7 45.06 4.92 38.37 v4.16
631.0 -~ 794.3 1 31.08 0.00 31.08 31.08
INTERVAL(S) (MICROSEC): 50.0
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIKRS: 649.
SINGLES: - 1970.
VEL AVERAGE: 28.15 FT/SEC
857.89 CM/SEC

ELAPSED TIME = 2 mnin A XS
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Table E4-36

EETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFORT NOZZLE: (8) TE20FCN
TEST DATE 2/24/89

TEST NUMEBER 10264

FRESSURE 79.0 PSI

CENTERLINE COORLD 96.0 INCHES

kallIaL COORD 30.0 INCHES

DIST FROM NOZZLE 100.6 INCHES

AZIMUTHAL ANGLE 17.4 DEG

CYLINDRICAL ANGLE 90 ILEG

8 NOZZLES 1 FT AFPART.
TESTS FROM CL. OF ARRAY.

VELOCITY RESULTS

EIN PAIRS AVE VEL STIN DEV MIN MAX
(ET/8EC) (ET/SEC) (ET/SEC) (FT/SEC)
25.1 -~ 31.6 14 12.62 7.25 3.10 25.24
3l.6 - 39.8 14 17.79 9.07 2.31 30.84
39.8 - 50.1 19 21.70 9.81 2.31 34.50
30.1 - 63.1 28 22.36 8.9¢ 8.83 40.14
63.1 - 79.4 67 26.22 10.69 5.27 53.84
79.4 - 100.0 102 27.13 12.72 6.29 72.12
100.0 - 125.9 125 29.47 14.48 10.54 86.84
125.9 - 158.5 147 29.48 12.92 11.37 80.10
158.5 - 199.5 140 30.01 12.14 11.56 83.73
199.5 - 251.2 114 31.97 8.31 13.48 79.11
251.2 - 316.2 67 34.86 10.31 16.67 64.89
316.2 - 398.1 42 35.39 8.77 23.78 76.65
398.1 - 501.2 14 38.12 6.08 26.90 47.73
s01.2 - 631.0 3 39.04 5.39 . 32.31 45.48
INTERVAL(S) (MICROSEC): 90.0
RATIO: ‘ 15.75 MICRONS/FPIXEL
VELOCITY FRAMES: 200
PAIKS: 896.
SINGLES: 2897.
VEL AVERAGE: 29.38 FT/SEC
895.42 CM/SEC

ELAFSEDY TIME 2 min A XS
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Table E4-37

RETE DROPLET ANALYSIS SYSTEM

SINGLE TEST REFOKT

TEST DATE 2/24/89

TEST NUMEREER 10263

FRESSUKRE 79.0 FSI
CENTEKRLINE COORD 96.0 INCHES
KAaDIAL COOKRD 94.0 INCHES
DIST FROM NOZZLE 110.1 INCHES
AZIMUTHAL ANGLE 29.4 [LEG
CYLINDRICAL ANGLE 90 DEG

8 NOZZLES 1 FT APART.
TESTS FKOM CL. OF ARKRAY.

VELOCITY RESULTS

EIN PAIKRS A
(F
25.1 -~ 31.6 15
31.6 -~ 39.8 10
39.8 - 50.1 ]
50.1 - 63.1 7
63.1 - 79.4 15
79.4 - 100.0 22
100.0 -~ 125.9 37
125.9 -~ 158.5 o1
158.5 - 199.5 47
199.5 - 251.2 40
251.2 - 316.2 34
316.2 - 398.1 25
398.1 - 501.2 10
901.2 - 631.0 4
INTERVAL(S) (MICKROSEC): 100.0
RATIO: 15.75
VELOCITY ERAMES: 200
PAIKS: 322.
SINGLES: 784.
VEL AVERAGE: 15.62
476.16
ELAFSED TIME = 2 min

NOZZLE: (8) TEFZQFCN
VE VEL ST+ DIEV
I/SEC) (FT/SEC)

2.46 1.43
3.49 2.04
11.10 3.97
10.17 2.23
12.78 6.39
14.41 S.12
12.67 6.81
15.09 7.86
16.70 6.46
17.77 6.09
19.04 4.55
23.07 4.63
25.45 2.81
27.62 5.00

MICRONS/PIXEL

FT/SEC

CM/SEC
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MIN
(ET/SEC)

1.16
1.55
6.62
4.13
5.40
8.35
3.94
4.17
6.39
8.80
11.16
16.03
20.73
20.39

MAX
(ET/SEC)

5.89

8.83
16.18
20.32
25.01
28.21
40.83
44.98
35.87
43.13
28.08
32.13
30.26
34.43



Table E4-38

BETE DROFLET ANALYSIS SYSTEM

SINGLE TEST REFOKRT NOZZLE: (8) TF20FCN

TEST DIATE 2/24/89

TEST NUMBER 10266

PRESSUKE 79.0 PSI
CENTERLINE COOKRD 96.0 INCHES
RADIAL COORD 78.0 INCHES
NIST FROM NOZZLE 123.7 INCHES
AZIMUTHAL ANGLE 39.1 [DEG
CYLINDRICAL ANGLE 90 IEG

8 NOZZLES 1 FT APAKT.
TESTS FROM CL. OF ARRAY.

VELOCITY RESULTS

EIN PAIKRS AVE VEL STh DEV
(FI/SEC) (FTI/SEC)
25.1 - 31.6 9 1.28 0.70
3l1.6 - 39.8 1 3.82 0.00
39.8 - 50.1 0
0.1 - 63.1 2 3.71 0.24
63.1 - 79.4 3 5.81 1.94
79.4 - 100.0 6 4.74 . 2.22
100.0 - 125.9 3 4.03 1.51
125.9 - 158.5 9 6.66 2.67
158.5 - 199.5 8 6.89 2.65
199.5 - 251.2 3 6.86 2.25
251.2 - 316.2 13 10.86 2.87
316.2 - 398.1 10 11.09 2.10
398.1 - 501.2 13 12.52 2.86
501.2 - 631.90 6 14.9% 2.90
631.0 - 794.3 3 18.55 1.18
INTERVAL(S) (MICROSEC): 200.90
RATIO: 15.75 MICRONS/PIXEL
VELOCITY FRAMES: 200
PAIRS: 91.
SINGLES: 258.
VEL AVERAGE: 8.77 FT/SEC
267.41 CM/SEC

ELAPSED TIME = 2 min
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MIN
(EI/SEC)

0.58
3.82

3.47
4.14
2.70
2.13
2.33
4.33
4.72
7.35
8.27
7.49
10.35
17.13

MAX
(FT/SEC)

2.38
3.82

3.95
8.352
9.23
5.83
10.98
12.04
9.98
16.68
15.56
16.59
18.39

20.02



Table E4-39

KETE DKOFLET ANALYSIS SYSTEM
COMFOSITE REPORT NOZZLE: (8) TF20FCN

TEST DATE 2/24/89
TESTS INCLUDED: 10260 10261 10262 10263 10264 10265 10266
FRESSUKRE 79.0 PSI

CENTERLINE COOKL 96.0 INCHES

KRADIAL COOKD 0.00 - 78.00 INCHES
AZIMUTHAL ANGLE 0.0 - 39.1 DEG
CYLINDRICAL ANGLE 0 - 270 DEG

8 NOZZLES 1 FT APART.
TESTS FROM CL. OF ARERAY.

VELOCITY RESULTS

BIN FAIRS AVE VEL STD DEV MIN MAX
(FT/SEC) (FTI/SEC) (FI/SEC) (ET/SEC)
25.1 - 31.6 87 9.006 4.71 0.52 19.88
31.6 - 39.8 o9 10.97 8.47 1.24 27.99
39.8 - 50.1 43 18.00 8.46 2.31 33.14
0.1 - 63.1 79 20.18 9.30 3.47 40.14
63.1 - 79.4 166 23.32 10.25 4.14 51.03
79.4 - 100.0 236 23.83 12.58 2.70 60.50
100.0 - 125.9 355 24,54 13.31 2.13 86.84
125.9 - 158.5 440 25.72 -12.71 2.33 81.30
158.5 - 199.5 435 26.58 12.10 1.93 83.73
199.5 - 251.2 351 27.63 11.10 4.72 79.11
251.2 - 316.2 238 28.67 12.73 S.39 87.05
316.2 - 398.1 144 28.85 . 12.63 6.41 85.82
398.1 - 501.2 80 28.12 12.06 6.77 ' 47.73
301.2 - 631.0 23 35.23 16.92 10.35 80.74
631.0 - 794.3 4 21.68 5.52 17.13 31.08
INTERVAL(S) (MICROSEC): 50.0 150.0 300.0 50.0 100.0 200.0
RATIO: 15.795 MICKONS/PIXEL
VELOCITY FRAMES: 1400
PAIKS: 2736.
SINGLES: - 8616.
VEL AVERAGE: 24.97 FT/SEC
761.10 CM/SEC
ELAPSED TIME = 15 min A XS
Ci21 .
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5. Air Entrainment

Entrainment of air into the spray curtain was measured for
two sets of nozzles, first for 8 TF16FCN then for 8 TF20FCN
nozzles.

Rather than measuring the air flowing into the curtain, the
air flowing out of the curtain as a bottom jet in the direction
+y was measured. A grid of measuring points was set up with the
following coordinates:

Radial Coordinates x = -48, 0, +48 in.
Horizontal Position (towards observer) = +96, +144 in.

Elevation (Centerline Coordinates) z = +3, +6, +12, +18,
+24, +30, +36 in.

The velocity readings on the hand-held turbo-anemometer
showed little effect from entrained water droplets. The veloci-
ties were measured in m/s and are listed in Table E5-1. Header
elevations of 128 or 224 in. above the floor were employed.
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Velocity of Entrained Air, M/S

Table E5- 1

I T T H |
| Nozztes Pressure Radical | Horizontal | Centerline Coord. z, in. | Header |
| 8...FCN  Psig  Coord. x in. | Pos. yin. | 3 6 12 18 24 30 36 | Elevation in. |
— f ! i i
| TF16 56 -48 | 96 | 5.3 5.0 3.4 2.0 1.5 0.5 0.0 | 128 |
| TF16 56 ] | 96 | 6.1 5.5 3.5 2.6 2.0 1.5 0.2 | 128 |
| TF16 56 +48 | 96 ] 5.3 4.5 2.8 0.8 0.0 0.0 0.0 | 128 |
| TF16 56 -48 | 144 | 45 4.0 3.0 2.6 1.2 0.0 0.0 | 128 I
| TF16 56 0 | 144 I 5.3 4.6 3.6 2.7 2.0 0.5 0.1 | 128 |
| TF16 56 +48 ] 144 | 4.4 3.6 2.0 1.6 0.5 0.0 0.0 | 128 |
| I I | |
| TF16 56 -48 | 96 | 5.2 4.0 2.0 1.5 1.2 0.3 0.0 | 224 |
| TF16 56 0 | 96 | 5.7 4.7 2.5 1.1 1.4 0.3 0.2 224 |
| TF16 56 +48 | 96 I 5.3 3.8 2.3 1.0 0.5 0.2 0.0 I 224 |
| TF16 56 -48 l 144 | 5.0 4.0 2.0 1.4 1.1 0.2 0.0 | 224 I
| TF16 56 ] | 144 |’5.3 4.4 2.7 1.0 0.7 0.2 0.2 | 224 |
| TF16 56 +48 | 144 | 4.8 4.0 1.9 1.3 0.4 0.0 0.0 | 224 |
I [ | I I
| TF20 ™ -48 | 9% ] 7.1 6.2 5.7 2.8 2.0 0.2 0.0 | 128 |
| TF20 ™ 0 | 9% |8.0 7.5 5.2 3.2 1.8 0.2 0.2 | 128 |
| TF20 ™ +48 | 96 | 8.0 5.1 5.1 1.2 0.6 0.1 0.0 | 128 ]
| TF20 79 -48 ] 144 | 6.9 7.2 5.0 3.7 2.4 0.2 0.0 | 128 |
] TF20 9 0 | 144 l 5.8 6.3 4.5 3.6 1.3 0.1 0.2 ] 128 |
| TF20 ™ +48 | 14 | 8.7 7.3 1.8 1.2 0.4 0.1 0.0 | 128 |
| | | | |
| TF20 76 -48 | 96 | 7.8 6.4 4.5 3.5 3.2 1.4 1.0 224 |
| TF20 76 0 | 9 | 7.6 6.4 4.2 2.5 1.4 0.7 0.0 l 224 |
| T1F20 76 +48 | 96 | 8.7 6.3 4.5 3.2 1.0 0.2 0.0 | 224 |
| TF20 76 -48 ] 144 | 65 6.4 4.6 3.4 3.4 1.4 0.8 | 226 |
| TF20 76 0 | 144 | 6.5 6.4 3.5 2.4 1.4 0.6 0.0 | 224 ]
| TF20 76 +48 | 144 ] 6.0 6.2 4.2 3.0 1.2 0.2 0.0 | 224 |
{ i 1 1 |
r 1
| Wote: Velocities for z above 24 in. fluctuated increasingly with increasing elevation sbove |
| |
L }

floor level and reached £ 1.5 m/s at 2 = 36 in.
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