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EXECUTIVE SUMMARY

Studies conducted in recent years have resulted in greater impor-
tance being attached to chemical defense against attack by thickened agents
of intermediate and low volatilities. If the contaminant is a thickened
chemical agent, droplets significantly larger than normal will be deposited
on a target area, posing a longer term hazard for liquid contact. Further,
the droplets constitute an emitting source for the formation of a secondary
vapor cloud. Under some conditions, the hazard from the vapor may outweigh
that from the liquid. These effects have been modeled in several ways, but
selecting the most appropriate formal model and model improvements has been
handicapped by a lack of sufficient experimental data to verify the modeling
aspects. One of the critical data gaps pertains to the quantity of vapor
that becomes airborne and its rate of evolution from droplets of thickened CW
agents deposited on various natural-occurring surfaces and common structural
materials.

Phase III of a three-phase research program designed to fill part
of this data gap has been completed. Basic experimental information has been
obtained to characterize the evaporation and sorption losses of thickened
liquid droplets deposited on two leaf surfaces (Northern Red Oak and Shagbark
Hickory) under a variety of conditions.

To aid in identifying and clarifying the most critical parameters
controlling the persistence and evaporation characteristics of thickened
liquid droplets deposited on a leaf surface, a bi-level fractional factorial
experimental design was followed. The variables treated included the
following:

* Liquid viscosity: 100 and 1,000 centipoise (cP); the liquid
simulant was thickened with EA K125 copolymer to achieve the specified zero
shear viscosities

e Average wind speed over the droplets: 3 and 11 mph

* Leaf surface: either the bottom or top surface of the leaf was
contaminated

% Leaf type: oak and hickory leaves collected from the Edgewood
Area of Aberdeen Proving Ground

* Leaf condition: green leaves picked in September, and red/
yellow/orange leaves gathered in October.

Two bi-level factorial screening experiments were conducted. In
all experiments, the leaves were contaminated with 2 mm diameter droplets of
thiqkened diethyl malonate (DEM) and the air temperature was controlled at
60 F. The relative humidity (RH) in the experiments was not controlled.
The average RH was 42% +/-8% standard deviation (SD). An area of approximately
4 ft 2 (4 ft by I ft) was contaminated in each test. The contamination den-
sity was 30 g/mL. A previous study showed that there was no significant
difference in droplet eva orative behavior at a contamination density of
either 30 g/m 2 , or 10 g/m? (NATO Standard); therefore, the former was chosen
for experimental reasons.

3



Factorial analysis, as well as analysis of variance (ANOVA) , was
employed to obtain a clearer understanding of the effects the variables on
the evaporation and spreading characteristics of the droplets of thickened
UEM deposited on the leaf surface. The following seven droplet evaporation
characteristics were :;tudied.

e The percentage of contamination recovered after the ist, 2d, 3d,
and 6th hr from droplets deposited on the leaf surface

* The average droplet evaporation rates (micrograms per minute)
based on a Ist, 2d, 3d, and 6th hr after deposition

* The half-life (minutes) of a droplet in the array of droplets
deposited on the leaf surfaca or the time required to recover 50% of the
initial (volatile) contaminant

a The average evaporation and recovery rates (micrograms per
minute) associated with the half-life of the contaminant

9 The total percentage of the contamination recovered as vapor
from the droplets deposited on the leaf surface

* The lifetime of the droplet co tainination deposited on the leaf
surface

* The average evaporation rate (nicrograms per minute) over the
lifetime of the droplet contamination

In general, the factorial analysis and the ANOVA results are in
good agreement. Wind speed is the most dominant factor affecting the amount,
the rate of return, and the duration of the 2 mm diametr droplets of
thickened DEM deposited on a leaf surface at 60 OF ambient temperature. The
effect produced by wind speed is predominantly a direct effect. The wind
speed factor alone can explain most of the total variation (80/88%) in the
droplet evaporation characteristics that were studied in the two factorial
experiments. Only one exception was found. In Experiment 2, the total
percentage of contamination recovered was strongly dependent on the viscosity
of the deposited liquid droplet and either the condition or age of the oak
leaf.

Differences in droplet weathering on contaminated leafy surfaces at
3 and 11 mph are significant. Initially (0-3 hr), the average droplet evapor-
ation rate of the deposited 2 mm diameter droplets at 3 )h is one-half the
evaporation rate of the deposited droplets exposed to 11 iph wind speed.
However, after 6 hr, the average droplet evaporation rate at 3 mph is nearly
two-thirds the droplet evaporation rate at 11 mph. The difference in life-
time of the deposited droplets at 3 and 11 mph is approximately 10 hr, and
there is a 3-hr difference in the half-life of the 2 mm diameter droplets.

The leaf surface (top versus bottom) is the second most dominant
factor affecting the evaporation behavior of the deposited DEM droplets.
The DEM droplets spread substantially more on the top surfaces of the oak and
hickory leaves than on the bottom surfaces. This, in turn, affects the
initial droplet evaporation characteristics for times, up to 6 hr (the last
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time increment in the ana lysis) , after, contamination, However, the long-term
yields associated with the dropl et. contami nation, such as the total amount of
contamination that evolves and surprisingly the lifetime of the deposited
droplets, ate not dependent on the leaf surface.

The leaf type (Northern Red Oak versus Shagbark Hickory) has only a
minor effect on the evaporation of deposited DEM droplets. The measured
differences in evaporation behavior for droplets deposited on the oak and
hickory leaves are not considered to be operationally significant.

The condition or age of the oak leaf primarily affects the percent-
age of the liquid droolet contamination that eventually evolves. However,
the final amount of l.iquid agent that is recovered as vapor from the oak leaf
is strongly dependent not only cn the condition or age of the leaf, but also
on the initial viscosity of the liquid droplet.

The spread factor of a thickened DEM droplet deposited on a leaf
surface is affected mainly by the leaf surface and the condition or age of
the leaf. The leaf surface (top versus bottom) is the most dominant factor,
and surprisingly the difference in spreading of a deposited droplet is
greater between the top and bottom surfaces of the leaves investigated than
between the leaf types. Liquid droplets spread on the top surface to a
greater extent than on the bottom surface of both leaf species tested. The
average spread factor for a deposited droplet is estimated to be 2.56
(+/-0.236 SD) on the top surface and 1.88 (+/-0.052 SC) on the bottom surface,
for both the oak and hickory leaves.

However, there is also evidence that the condition or age of the
leaf affects the spreading of the droplet on the leaf surface. A signif-
icant difference was detected in spreading of droplets deposited on the green
September oak leaf and the red October oak leaf. This is manifested by the
interaction effect between the leaf surface and the leaf condition in
Experiment 2. The average spread factor For a droplet deposited on the top
surface of a green oak leaf is 2.47 (+/-0.292 SO), whereas the average spread
factor on the top surface of a red oak leaf is 125 (+/-0.062 SD), However,
the average spread factors for the bottom surface of the green and red oak
leaves are similar; 1.88 (+/-0.004 SD) and 1.79 (+/-0.052 SD), respectively.

The viscosity of thickened DEM (100/1,000 cP) and the wnd speed
(3/11 mph) over the ranges tested had no detectable effect on the extent of
spreading of a droplet deposited on the oak and hickory leaves.

Perhaps one of the most significant results is that a simple first
order mathematical expression is shown to be adequate fnr representing the
disappearance of a thickened liquid agent simulant dr•ile from (ontaminated
leaf foliage surfaces during the evaporation of the th n i quid film that is
formed on the leaf surfaces. Droplet half-life is the key ard critical param-
eter for predicting the evaporation of the candidate simulant agent from leaf
foliage.

In summary, a clearer understanding has been obtained of the effects
of liquid viscosity of deposited droplets, wind speed, and particularly the
properties of cortaminated foliag, leaf, namely leaf surface, leaf type, and
condition or aae of the leaf on tý!e evaporation arnd the spreading charac-
terir.ics of' deprsited DEM droplets.
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PREFACE

The work described in this report was authorized under Projec":
No. IL162706A553, CB Defense and General Investigations, Task 3-1, Chemical
Threat Assessment Technology, and Project No. iC464803DF95, XM135 MLRS Binary
Chemical. This work was started in October 1981 and completed in June 1989.
The experimental data are stored on an IBM PC/AT computer.

The use of trade names or manufacturers' names in this report does
not constitute an official endorsement of aiiy commercial products. This
report may not be cited for purposes of advertisement.

Reproduction of this document in whole or in part is prohibited
except with permission of the Commander, US. Army Chemical Research,
Development and Engineering Center, ATTN: SMCCR-SPS-T, Aberdeen Proving
Ground, MD 21010-5423. However, the Defense Technical Information Center
and the National Technical Information Service are authorized to reproduce
the document for U.S. Government purposes.

This report has been approved for release to the public.
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EVAPORATION OF A THICKENED AGENT SIMULANI
FROM OAK AND HICKORY LEAVES

I. OBJECTIVE

This report documents the findings of the fourth in a series of
experiments on the liquid droplet cvaporation and persistency. This labora-
tory study was conducted to determirne how much vapor contamination occurs,
and at what rate the vapor contamination becomes airborne when the thickened
agent simulant diethyl malonate (DEM) is dispersed 'in a uniform array of
droplets on foliage, oak and hickory leaves. Once the source of vapors is
better defined, the prediction of downwind concentrations can be accomplished
with an appropriate model of surface evaporation to ascertain the vapor threat
over the given period of evaporation for the threat agent.

2. INTRODUCTION

The need and requirements for experimental data to quantify the
evaporation and the persistency of thickened liquid agents and simulants dis-
persed as droplets on various types of natural and structural materials nave
ben outlined in several reports. 1-4 The need inciddes riot only basic evap-
oration data (i.e., evapor~ition rates, percent recoveries, etc.) of droplet
behavior' on the various surfaces, but there is als;o a requirement to identify
the parameters that control the evaporation and persistency of the deposited
droplets and determine the extent of their influence over ranges of the
parameters that are operationally significant.

An experimental program has been devised to collect the fundamental
data needed to more clearly characterize and quantify the evaporation and
sorption losses of chemical agents. This program has three related tasks:
(1) to quantify the persistency and liquid availability of contamination from
nonporous surfaces and determine the principal factors governing liquid
persistency, (2) to quantify the evaporation and sorption losses for droplets
deposited on porous surfaces of concrete and sand, and (3) to determine the
vapor hazards from thickened persistent agents/simulants dispersed on vegeta-
tion, turf, and foliage.

In Phase I of this research study, various physical parameters and
the extent of their influence on the persistency and liquid availability of
deposited droplets on nonporous surfaces of unpainted aluminum and chemically
inert Teflon, substrates were identified by asing two candidate thickened
liquid agent simulants, DEM and methyl salicylate (MeS). 2 These two liquid
agent simulants have been used extensively in the past as simulants for CW
agents TGD and THD, respectively.

In Phase I1, basic experimental information was obtained that
c1,,-.iractefrized the evaporation and sorption losses of the candidate thickened
MeS and DEM agent simularits deposited as droplets on wet and dry concrete,
and of DEM droplets deposited on several compositions of wet and dry sand.4

During previous studies, the following five droplet characteristics
were quantified for test periods that ranged from 1 to 2 days: (1) the

15



half-life of the deposited droplet contamination, (2) the average evaporation
and recovery rates associated with the half-life, (3) the percent of contami-
nation that is vaporized and recvered from the concrete after 1, 2, and 3
hr, (4) the total percent of' conLamination from the deposited droplet that is
vaporized ain( recovered from the concrete surface, and (5) the average droplet
evaporation rates for 1, 2, and 3 hr after deposition.

In the experiments with concrete surfaces, the primary factors
affecting the evaporation characteristics of MeS and DEM were the size of the
deposited droplet and the prevailing temperature. Other controlled factors
[i.e., viscosity of the thickened agent simulant, moisture content of the
concrete, and the relative humidity (RH) of the incident airstream] had little
effect on the evaporation characteristics of the deposited droplets for the
conditions studied.

The best estimate for Lhe total percent of recoverable contamination
from concrete within 1 to 2 days was 75%, which was the extent of the measure-
merit in this study. However, approximately two-thirds of the contamination
that eventually evolved from the concrete w, s recovered within 2 to 3 hr after
deposition at temperatures from 60 to 100 OF. Therefore, 3 hr were judged to
be the critical period for secondary vapor hazard, following contamination of
concrete with thickened agents having intermediate volatility.

The half-life of droplet contamination on concrete, or the time to
recover 50% of the mass deposited, was principally affected by the prevailing
temperature, the agent simulant characteristics (i.e., vapor pressure, spread
factor, etc.), and the incident wind speed for the ranges of the variables
tested.

The spread factor of a droplet deposited on concrete was found to
be a function of the time after deposition. A maximum spread factor value of
6 [standard deviation (SD) = 1.21 was achieved after approximately 1 hr from
an initial spread factor of 5 (SD = 1.27). However, except for the viscosity
of the agent simulant, the other factors investigated, most notably the mois-
ture content of the concrete, droplet size, and the liquid agent simulant,
did not significantly influence the droplet spread factor in these experiments.

In the experiments with various compositions of wet and dry sand,
the primary factors affecting the evaporation characteristics of DEM were the
size of the deposited droplet, the ambient temperature, and the incident wind
speed. Other controlled factors [i.e., viscosity of the thickened agent simu-
lant, moisture content of the sand, composition of the sand (particle size),
and the RH of the incident airstream] had little effect on the evaporation
characteristics of the deposited droplet for the conditions studied.

Among the three dominant factors, the ambient temperature is the
primary factor controlling the percent of contamination recovered as vapor
from the droplets deposited on sand. For the first hour after contamination,
wind speed is the second most important factor. However, after the first
hour, the size of the droplet deposited on the sand had a slightly greater
effect on the percent of contamination recovered than the wind speed. The
size of the droplet is the primary factor controlling the evaporation rate of
the liquid droplet deposited on sand. The temperature is the second most
important factor, and the wind speed is the third most impor'tant factor
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(parameter) affecting the average evaporation rates of the droplets during
the 1-, 2-, 3-, and 6-hr sampling periods. In these experiments, there were
interaction effects between the droplet size and the wind speed with the
ambient temperature that also affected the evaporation rate of the droplets
deposited on sand. Changes in both the ambient temperature and the wind
speed had a greater effect on the larger (5 mm diameter) droplets than on the
smaller (2 mm diameter) droplets.

The composition of the sand (particle size) had no detectable effect
on either the percent of contamination recovered as vapor from the sand or on
the average evaporation rate of the droplets deposited on sand during the I-,
2-, 3-, and 6-hr sampling periods. A slightly greater percent of contamina-
tion of DEM droplets deposited on sand was recovered from wet sand than from
dry sand for each of the sampling times; hofo4ever, the differences in recovery
were not statistically significant. Evaporation rates from wet sand were
consistently greater than the rates for dry sand; however, the differences
were within experimental error. Therefore, for all practical purposes, DEM
droplets evaporate 3t the same rate during the first 6 hr whether they are
deposited on dry or wet sand. Liquid viscosity [100 per 1,000 centipoise
(cP)] of DEM had no detectable effect on either the percent of contamination
recovered as vapor or on the average evaporation rates of the droplets depos-
ited on sand during the first 6 hr.

The extent of spreading of a droplet deposited on sand, as measured
by the spread factor, varied little for the conditions studied, and none of
the six variables investigated in the experiment had a significant effect on
the spreading of the droplet. The average spread factor for thickened DEM
droplets, 2 and 5 mm diameter, on wet and dry sand was 2.7.

The available half-life data indicated that droplets of thickened
DEM deposited on sand at 60 OF have a half-life of 2 to possibly 10 times
greater than the half-life of the same droplets deposited on sand at 100 OF.

In this study and during Phase III of the research program, experi-
ments were conducted of the evaporation of thickened DEM deposited as drop-
lets on two species of leaves from oak and hickory trees at the Edgewood Area
of Aberdeen Proving Ground. These experiments followed a 24 bi-level facto-
rial design. The specific parameters of the experiments investigated included
the following:

* Liquid viscosity: 100 and 1,000 cP--the liquid simulant was
thickened with EA K125 copolymer to achieve the specified zero shear
viscosities

* Average wind speed over the droplets: 3 and 11 mph

f Leaf surface: either the bottom or top surface of the leaf was
contami irated

* Leaf type: oak and hickory leaves collected from trees in the
Edgewood Area of Aberdeen Proving Ground

• Leaf condition: the green leaf picked in September, and the
red/yellow leaf gathered in October.
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Two bi.-level factorial screening experiments were conducted. In
all experiments, the leaves were contaminated with 2 mm diameter droplets of
thickened DEM, and the air temperature was controlled at 60 'Fý The RH in
the experiments was not controlled. The average RH was 42 +/-8% SD.

An area of approximately 4 ft 2 was contaminated in each test. The
contamination density was 30 g/rm12 . A previous study showed there was no sig-
nificant difference in droplet evaporative behavior at a contamination den-
sity of either 30 g/m 2 or 10 y/m 2 (NATO Standard); therefore, the former was
chosen for experimental reasons.

In keeping with the format established in previous reports and to
aid in subsequent modeling efforts, an elaborate set of tables is provided
for each test case that ccmpletely characterizes the evaporation of the array
of uniformly spaced and sized droplets deposited on the leaf. The principal
tables include vapor concentration values downstream from the contaminated
area, residual droplet mass, cumulative mass recovered, evaporation rates as
a function time for a deposited droplet, and total *yield from the contami-
nated area. Data are also given on the extent of spreading of DEM droplets
on the two leaf surfaces.

All tests were performed in a specially designed open circuiT., low-
speed wind tunnel, which are briefly described in this report. This wind
tunnel can accommodate surfaces up to 6 ft in length. The primary measure-
ment in each experiment was the time history of the vapor concentration,
measured with a Miran IA infrared vapor analyzer. Data analyses and trans-
formations of the spectrometer information were performed with the aid of a
Fortran computer program described in a previous report. 3 This program was
modified to be more interactive and to run on an IBM PC/AT computer, using a
MICROSOFT Fortran Compiler (MICROSOFT, Bellevue, WA). A listing of the mod-
ified Fortran program -is given in Appendix A.

3. EXPERIMENTAL DESIGN

In keeping with the test strategy initiated under Phase 1, a
bi-level fractional factorial design was followed to develop a data base for
clarifying the most critical physical parameters and the extent of their
influence (main effects) on the persistency of liquid droplets on leaf
surfaces.

Table 1 lists the variables and the test levels selected for inves-
tigation in this initial screening of variables and the experimental test
matrix. The design consists of 16 distinct evaporation tests conducted at an
ambient temperature of 60 OF. According to convention, a plus sign (+) and a
negative sign (-) are used to indicate the high and low levels for each
variable in each test. The experiment is a 2 factorial design and has a
resolution of four (IV); however, because this is a complete factorial design
in four variables, there are no confounding of main and interactiou, ýrfects.

Two experiments were run using the factorial design,. Variable 4 is
the orly variable that differs in these two experiments. in Experiment 1,
variable 4 is the type of leaf (hicKory versus oak), and in Experim nt 2,
variable 4 is the condition of the oak leaf (green versus red). Thc same
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Table 1. Design Matrix for Factorial Experiments

Test Variables Contrast

1 2 3 4*

1 -. . . Mean
2 + - - - 1
3 - + 2
4 + + - - 12
5 - - + - 3
6 + - + - 13
7 - + + - 23
8 + + + - 123
9 - - - + 4
10 + - - + 14
11 - + - + 24
12 + + - + 124
13 - - + + 34
14 + - + 134
15 - + + + 234
16 + + + + 1234

Variable Identities/Ranges:

1. Liquid Viscosity (+) 1,000 cP (-) 100 cP

2. Wind Speed (+) 11 mph (-) 3 mph

3. Leaf Surface (+) Bottom (-) Top

Eperiment No. 1

4. Leaf Type (+) Oak (-) Hickory

Experiment No. 2

4. Leaf Condition (+) Green (-) Red

* Note: Only Variable 4 differs between experiments 1 and 2.
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experimental design was used for both experiments. Thus, half the experiments
performed in Experiment I pertaining to the oak leaves are also appropriate
to Experiment 2. These eight tests (Tests 9-16) from Experiment 1 were not
repeated and are used to complete the factorial design for both experiments.

4. EXPERIMENTATION

4.1 Test Materials.

4.1.1 Candidate Chemical Agent Simulant.

Diethyl malonate was the candidate agent simulant used in this
study. The physical properties of DEM closely approximates the nerve agent
GD. The simulant is made viscoelastic by adding either a copolymer or poly-
mer; in this form, the simulant closely mimics the properties of the thickened
agent TGD. However, because the precise nature of the thickened threat agent
is unknown, the test strategy was to bracket the operationally significant
range of liquid viscosities. Therefore, two liquid viscosities (100 and
1,000 cP) were formulated by adding an appropriate conc ntration of a copol-
ymer thickener (K125 EA)* that were experimentally determined to be 2.8 and
4.8% (by weight) per 100 mL of DEM.

The pertinent physical properties of the candidate agent simulant,
gathered from various sources, are in Table 2. The data on liquid vapor
pressure were derived by performing a linear regression of reported vapor
pressure values. 4 The coefficients for the evaporating liquid (in air) are
based on the optimized Gilland-type equation. An experimental investigation
has been undertaken by the Physical Chemistry Branch, Re!:earch Directorate,
U.S. Army Chemical Research, Development and Engineering Center, to obtain
the vapor pressure values for unthickened DEM in the temperature range of
interest and the best fit predictive equation for the vapor pressure of DEM. 5

4.1.2 Contaminated Surface.

Two species of leaves were selected for this study. The Northern
Red Oak (quercus borealis) and the Shagbark Hickory (carya ovata) were col-
lected from trees at the Edgewood Area of Aberdeen Proving Gound. The oak
and hickory leaves identified as green in the experimental design were picked
during early September. Those leaves identified as red were actually multi-
colored leaves (red/yellow/orange, etc.) that were collected from the same
area during October of the same year. The Northern Red Oak neasured 5-9 in.
long by 4-6 in. wide, and had 5-11 unequal bristle-tipped lobes. The top
surface of the leaf was a dark green, and the bottom surface was a paler
green. The 'leaves appear in late spring, turn to either deep red or orange
by fall, and hang on until late fall or winter. The hickory leaf is From the
Shagbark Hickory, which is the most widespread type of hickory tree on the
American continent. The compound leaves of the hickory are alternately

*Manufactured by Rohm and Haas, Philadelphia, PA. Copolymei, EA KU25 is 80%
PMMA, 7% ethyl, ar-d 13% butyl acrylate, with an MW of 2.5 X 106.
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Table 2. Physical Properties of Chenmical Agent Simulant

Properties Diethyl Malonate

Molecular weight, gm/mule 160.17

Density, gmfcm3  1.055 @ 25 °C

Surface Tension, dynes/cm 32.3 @ 25 °C

Vapor Pressure, mm Hg

60 0F 0.195 (0.101)6

80 0F 0.427 W0.255)

100 0F 0.885 (0.592)

Diffusivity, cm2 /sec

60 CF 0.060

80 OF 0.0646

100 0F 0.0689

Volatility, pg/cm3

60 1F 1.739 (0.897)

80 0F 3.659 (2.181)

100 0F 7.310 (4.882)
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arranged on a stem with five or seven leaflets. The narrow base of each
leaflet is attached to the leaf stem. The three outer leaves are
4 to 6 in. long, while the lower (inner) ones are much smaller. Narrow
at the base atif wide at the top, the margin of each leaflet is toothed
and the shape is described aas obovate. Photos of the oak and hickory
leaves are shown in Figure 1.
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Figuf e 1. (a) Hickory Leave-, (Ca,, au\ata), and

(b) Oak Leaves (Oju~er~cu• Bor ,_'..i~s)
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At the most, I to 2 weeks may nave transpired between the time
the loaves were collected and used in an evaporation experiment. To reduce
the deterioration of the leaves during this period, the leaves were stored in
sealed polyethylele bags and refrigerated. There was no discernible differ-
ence in the appearances of most of the leaves after 2 weeks of storage.
The leaves that appeared to have changed were not used. No attempt was made
in these initial screening experiments to investigate the effect of storage
time of the leaves on the evaporation characteristics of droplets deposited
on the ecaves.

4.2 Experimental Wind Tunnel Facility.

An overall view of the experimental Plexiglas wind tunnel facility
that was designed for controlled large-scale evaporation studies is shown in
Figure 2. koom air enters the wind tunnel through the inlet filter and the
evaporator of a high-volume 27,000 BTU, water-cooled air conditioning unit
(Koldwave Model K26DF) and exits into a laboratory fume hood. A large test
section can accommodate contaminated materials up to 75 in. long. The walls
of the wind tunnel downstream from the test section are lined with Bytac,* a
Teflon overlay, to prevent adsorption of vapors on the walls and to facili-
tate cleaning. The wind tunnel offers a wind speed range of approximately
1-15 mph, a temperature range of 10-40 °C, and a RH of 15-85%. Details of
this facility have been described in an earlier report.ý

4.3 Procedures.

All the evaporation experiments were conducted, using approximately
4 ft2 of exposed leaf surface. This leaf surface was contaminated with a
uniform array of 2 mm diameter droplets to a deposition level of 30 g/m 2

(nominal values). The test leaf samples were supported and held in place
horizontally 2 in. above the wind tunnel's floor by a specially designed wire
rack, which had a mesh size of approximately 2 in. Two wire racks (25 in. long
by 10.5 in. wide) were used in each evaporation experiment. The ledves were
carefully positioned on the wire racks to form a continuous layer of over-
lapped leaves, without any large voids. This facilitated contaminating the
leaves with a uniform array of test droplets and prevented the loss of any
test droplets. A similar wire rack was also 'aid over the leaves. This
prevented the leaves from flapping in the wind during the test.

The test droplets of the thickened DEM were expeditiously produced
by simply immersing a rod into a liquid reservoir to a predetermined depth
and then transferring the adherent liquid to the leaves by allowing the
droplets to drip off the rod. This technique, which has been successfully
employed in previous droplet evaporation experiments, make' use of a transfer
block, with an array of uniformly spaced rods of the appropriate size, to
expedite the contamination process and facilitate producing an array oF
droplets with the desired spacing. With this method, contaminating the two
racks with droplets of DEM was accomplished in approximately 1I0-15 rain. The
total liquid mass contami nation on edch rack of leaves was deteý mi ned gravi -

metrically with a standard laboratory beam. bal ance. This provided a reliable

*Distri buted by Boladb, Incorporated, I)erry, NY
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means of estimatinrg the average drop I et si ze per rack. The mneasu'rements of
contamination mass had an accuracy of *'/-0.1 g. Two contami iated racks of
leaves were placed in the test section of the wind -tunnel. These were butted
together to form a continpuous con taini no ted area (patch) 50 in. long by
10.5 in. wide.

During the course of ant oxpirinient, tho incident air temperature
and RH were measured with a luminitemp inistrunent* and associated electro-,
humi di ty temperature sensors i n a probe "'hat was proje~cted i nto the ai rstreani
ahead of the test section. rhe data wore recorded on a standav d two-channel
strip chart recorder. The accuracy of the PH measurements is +/-2.5%, and the
accuracy of the temperature measurement. is 41-0.5 'C. The wind speed [feet
per minute (fpm)] was measured with a direct. reading, elIectronic anemometer,**
with a rotating vane that. was also lnc;talled ahead of the test section. The
stated meter accuracy was +/2,of full-scale defiection. The surface temper-
ature of the contaminated leaves was measured with copper constar'tan therno-
couples and a multipoint digital/recording thermometer (Omega Model 2176A***).

A measurement of: the siniulant vapor concentration in the. airstream
was made continuously at a location approximately 9 ft downstreamn from the
contaminated area with a Mirain IA analyzert and recorded on a Linear Strip
Chart recorder.tt The Miran IA is; a single beam spectrometer variable filter
that is capable of scanning the infrared spectral ranqe between 2.5 and
14.5 m

The vapor- samples were obtaine6i fromn a multipoint probe. The probe
is a grid of nine symmetri cal ly arrdngo(1 samtpl ing tubes located at a posi t-ion
downstream from the test sectL,,o where a un,'*form vapor concent,,E;ion profile
was established (see Figure 2'). Durinq the coursE> ..f the experi,,nent, the gas
analyzer was periodically purged wi ý.h an automnatic ze-ro ga~s purging system
(Model 063-5751) to eohance the long.-termi srabil ity of the instrument. The
accuracof ,, ti-,, Zero qjes purgingj ssl:/ýJin is repov'Led as +/1- millivolt (my).

At thc end of the tc ,, the anialog reco-4's of vapor c,;c.(ent~ ation/
time informa ti or were witorual ly conve',ted into a ir ;,r, ~ei tative series of data
points naximum - 40) and st red in assigned compiter files for detailed
computer, analysis. The resolt.tion of these, 'l1at-i civersions is limited to
1 myv [approxima tely ",0? parts per '1 cr ippmio' .hich is equivalent c-o
the background nc clevel of the ~i ran D1', vapor :,ralyzer system.

A special purpo,ý, ortrai coinputer pro, r-;ni was writ c-en to perform
the cumbersome task,- uf r !W-in nJ I the digi ti zed vol tage re,ýdi ngs from the
Miran IA analyzer timf, p1 irito an ,juivalent time history of vapor concen-
tration values and frarisf(- irini nHi (he w~i vaipor c~icnrnntrati ens to ilosage
values, mass tranisfc- rcites, and the (iejvr;~ ed dror mass renainiing as

*Mnfcue by Ph/< Thni') iK (I, orda Jr,, New York, .'
**M1anul btr~ Iw Davis ri' r nilt1nU paly, I Si: , B,0~ 1 imore, '1D

***0 eyI L n.y'.iieer ri j, I nc;...1 )IAwi rd ("I
tWilk .Sci enti fir. Corpoirahi-01. P a1l

I t~ n ear I rstrumt'nts onr, mLt ý vi no U\



a function of time, etc. This enabled us to extract as much information as
possible for an in-depth analysis of the experimental results arid to also
tabulate the mass of information with a consistent style and notation to
facilitate further reference. A discussion of the computer program is given
in the Phase I and [I reports. 2 ,3 'The original Fortran program was slightly
modified to handle the analyses of tests on an IBM PC/AT computer for this
study. A listing of the IBM PC/AT computer version for this study is in
Appendix A.

5. RESULTS

5.1 Evaporation and Recovery.

In this preliminary screening, an experimental data base was devel-
oped to quantify the evaporation and persistency of thickened DEM deposited
on foliage, which consisted of the Northern Red Oak and the Shagbark Hickory
leaves. For purposes of this experiment, distinctions were made between the
top and bottom surfaces of both species of leaves, and additionally for the
oak leaves, distinctions between the condition or age of the leaf, identified
as ýreen and red leaves. All the evaporation results are based on tests with
one candidate agent simulant, DEM. The physical properties of DEM closely
resembles those of the nerve agents having intermediate volatility. When
thickened with a polymeric additive, this simulant becomes more viscous and
closely mimics the properties of a thickened CW agent, such as TGD.

The primary purpose of thesa controlled wind tunnel experiments was
to quantify as a function of time and under a variety of conditions the
amount of agent and the rate at which it becomes airborne. An extensive
number of tables and figures are provided in Appendi,-es D-I. With this
information on 'iquid dreolet pe:-sistency/ev,.poration, prediction of downwind
concentre¶tions can be accomplisre6 using an appropriate surface evaporation
model to determine tl'e vapor threat to personnel over the given period of
evaporation.

A bi-level factorial exper-iment was followed to aid in clarifying
and identifying the mo.st critical parametet's controlling the persistency and
evaporation character'stics of thickened viscoelastic liquid droplets depos-
ited on a porous surface, such as a leaf. The variables treated in this
initial screening included: (a) liquid viscosity of DEM, (b) wind ;peed,
(c) leaf surface, (d) type o( 1eaf (Experiment 1), and (e) condition of 1eaf
(Experiment 2). By design, 16 distinct tests, in Experiment 1, and 8 compli-
mentary tests, in Experiment 2, were investigated. These 24 tests were con-
ducted at one ambient temperature of 60 'F and with an average RH of 42%.

The resu)its of experiimental evaporction are given in detail in
Tables 1-24 of Appendixes B--L. Tables 1-16 contain the results for the tests
performed in Experiment I with oak and hickory leaves, and Tc,bles 17-24
contain the test results in Experiment 2 pertaining only to oak leaves.

Appendix B provides the absorbance' (volts) data me,0sured by the
Miran IA vapor analyzer, on which all subsequent taLaulations were based. The
absorbance voltage reddings were derived from continuous strip chart record-
ings, using a fixed sampling period that wa; chosen based on the length of
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the experiment and how quickly the readings changed during any given test.
The sampling period ranged from 10 to 45 min, but was predominantly 1.5 min for
the high wind speed condition and 30 min for the low wind speed. An integra-
tion of the absorbance volts and time data was performed using Simpson's rule.
The area (volt minute) Fi proportional to the cumulative vapor mass recovered
under the steady state test conditions. The fractional (normalized) values
given in the last column of Appendix B are based on the total initial liquid
contamination for two contaminated racks of leaves. The last value in this
column is a measure of the total fractional mass recovered from the leaves.

Appendix C presents the vapor contamination levels developed from
the uniform array of droplets covering an area of approximately 4 ft 2 of leaf
surface. The vapor concentration is given as a function of time in terms of
parts per million in Column 2 and equivalently as micrograms per cubic meter
in Column 3. Columns 4 and 5 indicate the vapor contamination (micrograms
per cubic meter) developed per unit area and per unit contamination mass. The
sixth and seventh columns present the vapor concentration attributed to an
average size deposited droplet, in terms of parts per million and micrograms
per cubic meter, respectively.

Appendix D contains the data on the evaporation history for a typi-
cal test droplet in the array and the results of a simple half-life model
fitted to the residual droplet mass. Tne elapsed time is given in Column 1
of the tables. The residual droplet mass, in terms of milligrams, and the
fractional mass remaining are shown in Columns 2 and 3, respectively. Alter-
nately, Columns 4 and 5 in the table indicate the cumulative mass recovered
in terms of milligrams of mass and fractional amount. The right half of this
table provides the predictions for a simple half-life model. The half-life
is estimated by a linear interpolation of the fractional mass recovered.

A summary of the half-life values for each experiment are given in
Table 4 and are analyzed in the Section 6, Analysis, of this report.

Columns 6 and 7 of the tables in Appendix D indicate the residual
contamination mass in terms of milligrams and fractional amount derived from
the half-life model. Columns 8 and 9 show two alternate ways of indicating
the elapsed time in the evaporation experiment. Column 9 gives the elapsed
time in terms of half-lives and is perhaps more meaningful and useful.

Appendix E contains the evaporation rates of the residual druplet
deposited on leaf surfaces; Column,, 1, 2, and 3 depict the elapsed time in
terms of minutes, fractional values, and half-lives. Column 4 gives the
corresponding droplet evaporation rates in micrograms per minute. Column 5
indicates the normalized evaporation rates. The normalization was obtained
by dividing the measured evaporation rate by the fraction of liquid droplet
remaininj.

Information defining the experimental contamination levels achieved
for each rack of leaves in the experiment are in Appendix F [e.g., grams of
contamindtion, number of droplets, grams of contamination per area (square
meter), and grams of contamination per, droplet]. In most instances, the
level of (ontamination of one rack of leaves is identical to the level of
contamicacion of another rack; therefore, the estimated mean droplet mass for
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the experiment is the same as that determined for the individual racks of
leaves. In these cases, the indicated equivalent droplet diameter (milli-
meter) is also the same.

Graphs depicting the evaporation behavior of a droplet on a leaf
surface are shown in Appendixes G through I. Plots of the residual droplet
mass (milligram) versus time are in Appendix G. Appendix H depict3 the
corresponding droplet evaporation rates (micrograms per minute) as a function
of time. The rates are given as neaative values in keeping with the concept
of vapor mass lost by the deposited droplet. Appendix I gives a combined
plot showing the fractional mass remaining and the complimentary plot of
fractional mass recovered as a function of time, normalized by dividing time
by the droplet half-life. Additionally, a first order half-life model fit to
data, given the fractional droplet mass remaining is indicated.

5.2 Droplet Spread Factors.

The extent of spreading of a liquid droplet deposited on leaf sur-
face was determined from measurements of the mininunm and maximum diameter of
the coploymer residue, which was visible on the leaf surface after the liquid
droplet had evaporated. The residual of 40 of 1,472 total droplets in the
uniform array were examined for each test case. These values, as well as the
average spread diameter for the sample of droplets, are in Appendix J. The
appropriate spread factor information, derived from the ratio of the average
spread diameter of the deposited droplet and the equivalent mass diameter of
the droplets (Appendix F), is summarized in Table 3.

6. ANALYSIS

6.1 Evaporation and Vapor Recovery.

In keeping with the procedure established in Phase I, seven droplet
evaporation characteristics were selected from the pool of empirical informa-
tion cited above to describe the persistency/evaporation of a droplet depos-
ited on a leafy surface. Information of this type provides the responses
required for detailed statistical analysis of the experimental data and is
extremely useful in identifying the conditions/critical parameters that con-
tribute to the vapor hazard produced by contaminated surfaces. The seven
evaporation characteristics that seem most pertinent are as follows:

@ The percent of contamination :recovered after the 1st, 2d. 3d,
and 6th hr from droplets deposited on leafy surfaces

@ The average droplet evaporation rates (micrograms per mi'lute)
based on a 1st, 2d, 3d, and 6th hr following deposition on the leaf surfaces

* The half-life (minutes) for a droplet in the uniform array of
droplets deposited on the leaf surfaces or the time required to recover 50%
of the initial (volatile) contaminant

* The average evaporation and recovery rates (micrograms per
minute) associated with the half-life of the contaminant
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Table 3. Average Spread Factor of 2 mm Diameter 8roplets of Thickened
Diethyl Malonate on Leaf Surface at 60 F Air Temperature
and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 2.47 2.72 2.67 2.80
Hickory
(Green)

Bottom 1.89 1.91 1.91 1.35

Too 2.90 2.36 2.39 2.24
Oak

(Green),
Bottom 1.94 1.94* 1.83 1.80

Top, 1.97 1.86 1.99 1.99
Oak

(Red)
But:om 1.77 1.87 1.76 1.77

* Estimate based on rearest
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9 The total percent of the contamination recovered as vapor
from the droplets deposited on the leaf surfaces

* The lifetiri•i of the droplet contamination deposited on the leaf
surfaces

@ The average evaporation rate (micrograms per minute) over the
lifetime of the droplet contamination

These seven droplet evaporation characteristics are given in Tables 4-16 for
each of the tests in the two, 24 factorial experiments.

A factorial analysis (Yates' method), half normal probability plots
(HNPP) analysis of the magnitude of the effects, and an analysis of variance
(ANOVA) were performed to statistically examine the evaporation characteris-
tics in Tables 4-16. The results of the factorial analysis and the studies
of the magnitude of the effects in the two factorial experiments via HNPP,
which depict the most significant factors and the 0.40, 0.20 and 0.05 confi-
dence bars for Experiments 1 and 2, respectively, are in Appendixes K and L.
The ANOVA results for both experiments are in Appendix M. In performing the
ANOVA, it was arbitrarily assumed that all interactions of order, three and
higher, were really zero, and the five corresponding sums of squares are used
to estimate the residual variance (mean square term) in each case. The "F"
statistic corresponding to confidence levels of 99.9, 99, 95, 90 and 75% for
each case is indicated in Tables M1-M26. Because at times there is a question
as to which effects can reasonably be pooled together into the residual sum
of squares (which interactions will be assumed to be either zero or at least
negligible), the probability plots of the magnitude of the effects in each
experiment also serve to confirm the more formal ANOVA table. Adopting a
significance level of either 0.10 or 0.20 or a confidence bar of 0.20, as
used in HNPP (or correspondingly, a confidence level of 90 or 80%), seems
appropriate in examining the significance of the main effects and interac-
tions in this experiment.

In general, the factorial analysis and the ANOVA results are in
good agreement. Tables 17 through 19 summarize the findings of the ANOVA for
each of the droplet evaporation characteristics. Table 17 provides a
summary of the analysis on the half-life and lifetime of the deposited droplet,
the total percent of contamination recovered as vapor, and the average
evaporation rates based on droplet half-life and lifetime values. Table 18
provides a summary of the most significant factors affecting the percent
of contamination recovered as vapor after the 1st, 2d, 3d, and 6th hr. Table
19 indicates the most significant factors affecting the average droplet evap-
oration rates for the same time periods after deposition of the droplets on
the leaf surfaces.

6.1.1 Wind Speed (Factor 2).

Inspecting the summarized ANOVA results in Tables 17 through 19
clearly indicates that wind speed [Factor 2 (11 mph versus 3 mph)] in these
experiments is the most dominant factor in both droplet evaporation

Text continued on page 47.
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Table 4. Half-Life (Minutes) of Droplet Contamination of 2 mm Didmeter
Droplets of Thickened Diethyl Malonate Deposited on Leaf Surface
at 60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Cond~tion) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 246 84 264 98
Hickory
(Green)

Bottom 320 148 332 156

Top 245 100 287 136
Oak

(Green)
Bottom 367 150 404 162

'Top 339 142 315 137
Oak _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

(Red)
Bottom 341 145 315 150
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Table 5. Average Evaporation Rate (Micrograms per Minute) over
Droplet Half-Life of 2 mm Diameter Droplets of Thickened
Die~hyl Malonate Deposited on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 12.6 33.1 12.2 32.9
Hickory
(Green)

Bottom 8.7 20.5 9.1 20.8

Top 10.5 28.4 11.3 23.7
Oak

(Green)
Bottom 7.4 19.0 8.0 19.1

Top 9.3 22.3 10.3 24.4
Oak

(Red)
Bottom 8.9 20.0 10.1 22.0
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Table 6. Total Percent of Contamination Recovered as Vapor from
2 rmn Diameter Droplets of Thicke 8 ed Diethyl Malonate
Deposited on Leaf Surface at 60 F Air Temperature and
42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 76 84 84 94
Hickory
(Green)

3ottom 75 87 77 89

Top 80 88 83 89
Oak

(Green)
Bottom 8$ 87 83 86

Top 81. 86 98 98
Oak

(Red)
Bottom 83 88 93 96
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Table 7. Time (Minutes) for Complete Evaporation of 2 mm Diameter Droplets
of ýhickened Diethyl Malonate Deposited on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Le,;Iif Type Leaf
"(Condition) Surface Nominal WinH Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 870 360 1,020 370
: kory

(3"reePr)
Bo t tom 870 480 900 480

Top 780 360 960 390
Oak

(Green
Bottom 1,280 465 1,160 43ý

Top -1,215 450 1,280 560
Oak....

(Red)
Bottom 1,140 510 1,240 480
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Table 8. Average Evaporation Rate (Microgratis per Minute) over
Lifetime of 2 mm Diameter Droplets of Thickened
Die~hyl Malonate Deposited or, Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100cP I1000 cP

Leaf Type Leaf

(Condition) Surface Nominal Wind Speed Nominal Wind Speed
3 mph I. mph 3 inph 1 1i mph

Top 5.4 13.0 5.3 16.4
Hickory
(Green)

Bottom 4.8 11.0 5.2 12.0

Oak Top 5.3 13.8 5.6 14 o8

(Green)
Bottom 3.5 10.6 4.6 12.2

Top 4.2 12.2 4.9 11.8
Oak

(Red)
Bottom 4.4 10.0 4.7 13.1
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Table 9, Percent of Contamination Recovered as Vapor I hrb
After Deposition of 2 mm Diameter Droplets of
Thi 8 kened Diethyl Malenate on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 16 39 14 33
Hickory
(Green)

Bottonm 12 23 11 22

Top 16 33 13 24
Oak

(Green)
Bottom 10 22 9 21

Top 10 24 11 24
Oak

"(Red)
Bottom 10 23 11 22
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Table 10. Percent of Contamination Recovered as Vapor 2 hr
After Deposition of 2 mm Diameter Droplets of
Thiskened Diethyl Malonate on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity

100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 1.1 mph 3 mph 11 mph

Top 29 63 27 58
Hickory
(Green)

Bottom 22 42 21 40

Top 29 57 24 45

(Green)
Bottom 19 42 17 39

Top ?0 44 21 44
Oak

(Red)
Bottom 20 43 21 41
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Table 11. Percent of Contamination Recovered as Vapor 3 hr
After Deposition of 2 mm Diameter Droplets of
Thiskened Diethyl Malonate on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 40 76 37 75
Hickory
(GMeen)

Bottom 32 58 30 56

Top 40 74 1 34 62
Oak

(Green)
Bottom 27 58 23 54

Top 29 60 31 62
Oak

(Red)
Bottom 29 59 30 58
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Table 12. Percent of Contamiination Recovered as Vapor 6 hr
After Deposition of 2 mm Diameter Droplets of
Thiskened Diethyl Malonate on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 62 84 61 94
Hickory
(Green)

Bottom 54 84 53 85

Top 64 88 59 89
Oak

(Green)
Bottom 49 85 46 84

Top 54 85 56 94
Oak

(Red)
Bottom 52 84 56 92
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Table 13. Average Droplet Evaporation Rate (Micrograms per Minute)
for the First Hour After Deposition of 2 mm Diameter
Droolets of Thickened Diethyl Malonate on Leaf Surface at
60 F Air Temperature and 42% Average Relati- Humidity

Liquid Visý sity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 16.9 36.2 15.4 35.9
Hickory
(Green)

Bottom 10.9 23.1 10.8 23.3

Top 13.7 31..0 14.4 26.4
Oak

(Green)
Bottom 8.6 21.5 9.4 21.6

Top 10.9 25.2 11.7 26.3
Oak

(Red)
Bottom 10.6 22.3 11.3 24.4
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;able. 14. Average Droplet Evaporation Rate (Micrograms per Minute)
for the First 2 hr After Deposition of 2 mm Diameter
Droslets of Thickened Diethyl Malonate on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Conition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 15.2 29.? 14.3 31.3
Hickory
(Green)

Bottom 10.4 21.3 lb.5 21.7

Top 12.3 27.1 13.1 24.3
Oak

(Green)
Bottom 8.4 19.7 9.1 ?0.0

Top 10.5 23.0 11.3 24.9

(Red)
Botcom 10.1 20.7 11.0 "?.7
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Table 15. Average Droplet Evaporation Rate (Micrograms per MInute)
for the First 3 hr After Deposition of 2 mm Diameter
Droplets of Thickened Diethyl Malonate on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 13.9 23.4 13.4 27.0
Hickory
(Green)

Bottom 9.8 19.6 10.1 20.2

Top 11.4 23.2 12.4 22.3
Oak

(Green)
Bottom 8.1 18.2 8.9 18.7

Top 10.2 21.2 11.0 23.2Oak_______ _

•Red)

Bottom 9.7 19.1 10.7 ?1.3
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Table 1.6. Average Droplet Evaporation Rate (Micrograms per Minute)
for the First 6 hr After Deposition of 2 mm Diameter
Droslets of Thickened Diethyl Malonate on Leaf Surface at
60 F Air Temperature and 42% Average Relative Humidity

Liquid Viscosity
100 cP 1,000 cP

Leaf Type Leaf
(Condition) Surface Nominal Wind Speed Nominal Wind Speed

3 mph 11 mph 3 mph 11 mph

Top 10.7 13.0 11.0 16.8
Hickory
(Green)

Bottom 8.3 14.1 9.0 15.3

Top 9.2 13.8 10.6 15.9
Oak

(Green)
Bottom 7.4 13.4 8.2 14.5

Top 9.2 15.0 10.0 17.5
Oak

(Red)
3ottom 8.8 13.6 9.8 16.8
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experiments. The "F" statistic associated with the wind speed effect is
significant at 0.1% level for all evaporation characteristics examined in
both of the factorial experiments. The effect produced by the wind speed is
predominantly a direct effect. There is only one notable interaction effect
(Factor 23) between the wind speed and the lEaf surface, which is significant
at 5% level in these experiments. For each of the droplet evaporation char-
acteristic examined, except for the total contamination recovered frown the
DEM droplets deposited on the leaf surfaces, wind speed alone can explain
most of the variation in the responses, 80 and 88% in Experiments 1 and 2,
respectively. The total percent of contamination recovered was strongly
dependent on the viscosity of the deposited liquid droplet and condition or
age of the leaf surface, especially in Experiment 2. These effects are
discussed in Sections 6.1.2 and 6.1.3. On the average, the initial (0-3 hr)
average droplet evaporation rate of a droplet deposited on the leaf surface
at 3 mph is one-half the evaporation rate of the droplet exposed to a wind
speed of 11 mph. Corresponidingly, the percent of contamination recovered as
vapor from the contaminated surface at 3 mph when compared to 11 mph is one-
half. However, the average droplet evaporation rate for 6 hr at 3 mph is
nearly two-thirds the evaporation rate at 11 mph (9.3 vg/min versus
14.6 jig/min and 9.2 tig/min versus 15.1 Wg/min ) in Experiments 1 and 2. The
evaportion rate averaged over the lifetime of the droplet on the leaf sur-
face at 3 mph is 38% of that for droplets at 11 mph in Experiments 1 and 2
(5.0 jig/min versus 13.0 jig/min and 4.6 mg/min versus 12.3 jig/min), respec-
tively. The difference in the lifetime of the deposited droplets at 3 mph
and 11 mph, 9.3 hr in Experiment 1 (980 min versus 418 min) and 10.8 hr
(1,106 min versus 456 min in Experiment 2), is significant, both statistically
and operationally. Additionally, the 3-hr difference in the half-life of the
deposited droplets evaporating at 3 mph versus 11 mph, which is attributable
mainly to the difference in the wind speed, in both experiments, is also of
operational significance.

In summary, the variation in the evaporation characteristics of the
DEM droplets deposited on leaf surfaces at a constant temperature is due pri-
marily to the difference in wind speed (3-11 mph) in these experiments, The
increase in droplet evaporation rates, the percent of contamination recovered
during evaporation, and the decrease in persistency of the droplets deposited
on the leaf surfaces exposed to wind speed of 11 mph, when compared to 3 mph,
are both statistically and operationally significant.

6.1.2 Leaf Surface (Factor 3).

The leaf surface [Factor 3 (top versus bottom)] in Experiments 1
and 2 is also highly significant at 0.1 and 1.0% levels, respectively, for
all the droplet evaporation characteristics examined, except ',-or the lifetime
of the droplet deposited on the leaf surfaces and for the tutal percent of
contamination recovered as vapor from the evaporating droplets. Apparently,
for short times (0-3 hr), whether the top or bottom surfaces oQ the oak and
hickory leaves are contaminated, has a direct effect on the aitount and rate
at which the droplet contamination eveporates. However, the "ieat surface
does not have a direct effect on the long-term yields in t'le evaporation
experiment (i.e., the total amount of contamination that eiolves or the total
time required for evaporation of the deposited droplet). There is evidence
of an interaction effect between the top and bottom surfaces and condition or
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interaction is evident with the hickory and oak leaves in Experiment 1.
There is however evidence of an interaction between the 'leaf surface and the
wind speed (Factor 23) that has an effect on the Initial evaporation rate of
the droplets in both the ANOVA and HNPP analysis. While there is only a
small difference in the evaporation rate of the droplets deposited on the top
and bottom surfaces at the the 3 mph wind speed (approximately 3 pg/mmn), a
two-way comparison (Figure 3) shows that this interaction arises because there
is a substantial difference in the evaporation rates (10.4 vg/min) between
droplets deposited on the top arid bottom leaf surfaces at 11 mph. This is
probably related to the finding that droplets deposited on the top surfaces
of the oak and hickory leaves spread substantially more than droplets depos-
ited on the bottom surfaces of the.se leaves. With a larger exposed droplet
surface, an increase in the incident wind speed can be expected to have a
greater effect on the droplet evaportion rates, etc. It is noteworthy that
the differences in the percent of contamination recovered from the top and
bottom leaf surfaces in Experiments 1 and 2 are negligible, approximately 10
and 5%, respectiv ly. These differences are not considered to be operation-
ally significant Lu warrant making the distinction between the top and bottom
surfaces of the leaf in modeling downwind vapor hazards. In addition, the
leaf surface does not have to be considered to predict the persistency of the
hazard hecause droplet lifetime and the total percent of vapor recovered are
not affected by the leaf surface.

6.1.3 Leaf Types and Leaf Conditions (Factor 4).

In comparison with the wind speed and leaf surface effects, the type
of leaf (hickory versus oak), Factor 4 in Experiment 1, has a minor effect on
the evaporative behavior of the deposited thickened DEM droplets. Most
notably, the type of leaf that is contaminated has a direct effect on the rate
of evaporation and the hal,-life of the droplet, which are significant at the
5% level. According to the HNPP analysis, there are no two factor interac-
tions that are significant at the 5% level. Therefore, the interaction
(Factor 24) in Table 17 is suspect. The difference in the half-life of DEM
droplets deposited on hickory and oak leaves (206/231 min) is <30 min and is
not statistically significant by the HNPP standard. Moreover, a difference of
30 mirn in droplet half-life is not believed to be operaticnally significant.
For the first 3 hr after deposit, the significant increase (2-3 pg/min) in the
average evaporation rate for droplets deposited on hickory versus oak leaves,
which is judged to be significant, cannot be attributed to a difference in
spreading of the droplet on the leaf surfaces. Therefore, the difference in
evaporative behavior of the drop!ets, cannot be directly attributed to the
species of leaf. Because this increase in evapoation rate corresponds to <5%
increase in the amount of contamination recovered from the hickory when com-
pared to the oak leaf, it is not considered to be operationally significant.
This raises the hope that leaf species does not have to be included to model
the evaporative hehavior of the droplets deposited on foliage in the field.

With regards to Factor 4 in Experiment 2, the condition of the oak
leaf (re:d October leaf versus green September leaf), the statistic.al analy-
sis in,,'ýicates only the totol percent of contdmination recovered is directly
affected by the condition or age of the leaf. Factor- 4 is significant at the
0.1% level; however, there is also a large interaction (Factor 14) between
the liquid viscosity and the leaf condition, which is also significant at
0.1%. The toio-way plot of Factor 14 in Figure 4 shows that this interaction
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arises because there is a significant increase (11%) increase in the percent
of vapor recovered from the 1,000 cP viscosity DEM droplets deposited on the
red oak leaf over the green oak leaf (96 versus 85%), but there is no differ-
ence in the percent of vapor, recovery of the 100 cP viscosity DEM droplets
on the red and green oak leaves. There is also some evidence of this interac-
tion effect on the percent of vapor recovered after 3 and 6 1,r, because
Factor 14 is significant at 5% in both the ANOVA and HNPP analysis. The only
other noteworthy interaction involving the condition of the oak leaf is
Factor 34 in Experiment 2. This interaction between the leaf condition and
the leaf surface was discussed previously in this report.

In summary, the primary effect that Factor 4 (leaf condition or
age) has in this evaporation experiment is on the percent of contamination
that is eventually recovered as vapor from the leaves. However, the final
amount of agent recovered from the oak leaf surfaces is strongly dependent on
the initial viscosity of the liquid droplet, as well as the condition or age
of the oak leaf.

6.1.4 Liquid Viscosity (Factor 1).

Although the factorial analysis results of the two statistical analy-
sis methods are in general agreement, there is a major difference between the
two in judging the significance of Factor 1, the liquid viscosity of the
deposited droplets in these experiments. According to the results of the
HNPP of the standardized effects, the liquid viscosity is not as dominant a
factor in these experiments as the ANOVA results in Tables 17 to 19 indicate.
This was substantiated by a one-way ANOVA on this data.

According to the ANOVA (Factor 1), the liquid viscosity (1,000 cP
versus 100 cP) has a significant effect on the percent of contamination
recovered as vapor from the leaf slirfaces in both experiments (Table 18).
After the first hour, there is a significant interaction between the liquid
viscosity and the condition of the oak leaf in Experiment 2. rhis is indi-
cated by the interaction (Factor 14) in the Tables, which is judged to be
significant at the 5% level. This interaction effect is also highly sig-
nificant (0.1% level) for the total percent of contamination recovered from
the deposited droplets in Experiment 2. Surprisingly, no such interaction is
manifested in Experiment i. Apparently, the interaction of liquid viscosity
with leaf condition (green ver:us red oak leaves), as examined in Experiment 2,
is greater than the interaction of liquid viscosity with leaf type (oak versus
hickory) in Experiment 1.

However, according to th. HNPP of standardized effects, the liquid
viscosity does not have a significant effect on the percent of contamination
recovered as vapor from the leaf surfaces in either Experiment I or 2 for the
0-6 hr time period. The interaction effect (Factor 14) corresponding to the
interaction between the liquid viscosity and the oak leaf condition in
Experiment 2 is significant only 3fter evaporation times of 3 hr and longer.
Interaction ot liquid viscosity with leaf condition is not evi-lent for short
evaporation periods (0 to 2 hr) after droplet deposit.

According to ANOVA, the viscosity of the liquid contamination has a
significant effect on the half-life of the droplets deposited on the oak and
hickory leaf surfaces in Experiment 1 (5% level); however, it has little
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effect on the half-life of the droplets deposited on the green and red oak
leaves in Experiment 2. The HNPPs of the factorial analysis for the same
results indicate there is no significant difference in the half-life of the
100 and 1,000 cP droplets deposited on leaf surfaces in Experiment 1
(208/217 min) and in Experiment 2 (229/225 min).

The HNPP and the ANOVA indicate that the differences in total per-
centage of contamination recovered from the deposited droplets, with init;al
viscosities of 100 and 1,000 cP (82.5/85.6%) ana (84.5/90.8%) in Experiments I
and 2, as indicated in Table 17, are significant at the 5% level. The actual
differences, approximately 3 and 6%, in the total percent of contamination
recovered between the 100 and 1,000 cP viscosity droplets are probibly not
operationally significant.

The ANOVA and HNPP results indicate that the viscosity of the liquid
contamination does not significantly effect the lifetime of the droplet con-
tamination in these experiments. Although the 100 cP droplets consistently
exhibited a lifetime that is less than the liftime of 1,000 cP droplecs in
both Experiment 1 (69 min) and Experiment 2 (38 min), these differences
cannot be judged to be significant at the 5% level in the HNPP.

The ANOVA and the HNPP results also indicate that the average evap-
oration rates of the 100 and 1,000 cP viscosity droplets are not significantly
different in the early stage (0 to 2 hr) of the evaporation process in
Experiments 1 and 2. However, in the later stage of the process, a statis-
tically significant difference in the average evaporation rate for the 100
and 1,000 cP droplets is evident [e.g., after 6 hr in Experiment 1 (11.2 og/min
and 12.6 pg/min) and in Experiment 2 (11.3 og/min and 12.9 pg/min)]. It is
noteworthy that the average evaporation for the 6-hr period is greater for
the 1,000 cP droplets than for the 100 cP droplets. The difference of approx-
imately 1 pg/min amounts to a difference of 10% in the rates, which is prob-
ably of little operational significance.

6.2 Droplet Spread Factors.

A factorial analysis was performed on the average spread factor
results that were derived for the droplets deposited on the leaf surfaces
(Table 3). Fhe results of the Yates' factorial analysis and HNP! of the
magnitude of the effects are it, Appendix N. The ANOVA tables for the droplet
spread factors are in Appendix 0. Both the HNPP and the ANOVA indicate that
the leaf surface [Factor 3 (top versus bottom surface)] is the most dominant
factor affecting the extent of spreading of the liquid droplets on the leaf
surface. The droplet spread factors in Experiment 2 are also influenced to
some extent by the condition of the leaf surface. Factor, 4 is significait at
the 1% level, and the interaction between the surface and condition of thie
oak leaf (Factor 34), which is significant at the 5% level, seems plaushi)e.
The other variables in these experiments, over the ranges tested, had no sig-
nificant effect on the extent of s:preading of the droplets on the leaf sur-
faces. Most important in Experiment 1, the results indicate there was no
significant difference in spreading of the droplets deposited on the leaves
of the Northern Red Oak and the Skaglbark Hickory.

The principal finding in Experiment I is that the liqui droplets
spread riu)ro on Lhe top surface o, the leaf than on the bottom sur ace for



both 'leaf species (2.66/1.89 and 2.47/1.88 for the top/bottom surfaces of the
hickory and oak leaves, respectively). Trhe average spread factor for droplets
on the top and bottom surfaces of these leaves are estimated to be 2,56
(+W-0.236 SO) and 1.88 (+/-o.052 SD), respectively.

In addition to the difference in spreading of the droplets on the
top and bottom leaf surfaces in Experiment 2, it is also evident there is a
difference in spreading of droplets deposited :n the green September oak and
the red October oak leaves. Moreover, this difference in spreading is greater
for the top surfaces than for the bottom surfaces of these leaves, which
explains the interaction effect (Factor 34) betv~een the oak leaf surface and
the condition of the oak leaf. This is evident in the two-way plot shown in
HFigure 5. The average spread factor for droplets on the top surface of the
green oak leaf is 2.47 (+/-0.292 SD), compared to a spread factor of 1.95
(+1-0.062 SD) for the top surface of red oak leaf. However, the average
spread factors for the bottom surfaces of the green and red odk leaves are
quite similar (1.88 (+/-0.004 SD) and 1.79 (+/-0.052 SD), respectively).
Evidently, this interaction arises because there is apparently little
difference in spreading of the droplets on the bottom surfaces of the green
and red oak leaves; however, there is a significant difference in spreading
of the droplets deposited on the top surfaces of the green and red oak leaves.

The viscosity of the thickened liquid droplet and the wind speed,
over the rai1jes tested, did not affect the spreading of the deposited drop-
lets in these experiments.

In summary, the analyses of the droplet spread factor results indi-
cate first that there is a greater difference between the top and bottom sur-
faces of the oak and hickory leaves investigated than between the oak and
hickory species. Secondly, the spread factor for a leaf can be expected to
vary with the conditio, of the leaf or its age, as indicated by the difference
in spreading on the oak leaves in September and October. In general, these
droplet spread factor findings correlate well with the evaporaLive behavior
of the deposited droplets.

7. DISCUSSION

Graphs depicting tU: experimental residu67 mass and fractional muss
of the evaporatirg droplets dL.osited Jn leaf foliage anai the predictions of
a first order model are in Appendixes G and H. Thc simple first order expres-
sion defined as

-ei,/t -- Km
or

re(t) -- A(0)e-Kt

is described b1 the i-iiticil drcplet mass, M((U), and an empiricdl con;stant K,
the specific rate or velocity (onstant of the process. Recognizing that at
t = t., n( t) = M(O)/` , this veio(ity cnntent can then be (lef-ired irl thrll5 of
the half-flie of the deposited droplet

K -- I ?/ t

F *)" "
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this simple expression fits reasonably weNl the experimental droplet evapora-
tion data obtained in Experiments 1 and 2 during the most significaota part of
the volatilization period, as shown in Figure 6. This raises the possibility
that the evaporation of droplets deposited on leaf foliage can be reasonably
well predicted, in ieneral, from the characteristic half-life of the contami-
nation.

The utility of the half-life model in expressing the evaporative
behavior of agent droplets on surfaces is not without precedence. For example,
in 1928, Walker et al. issued a lengthy report on HD evaporation from soil in
field tests conducted between 1922 and 192C at the Eig•wooc, ArsenrO The
evaporation of large H droplets was found to foliow a first order decay for
about 2 to 3 1,r, at temperatures ranging between about 18 ard 28 'C.7 In
1956, Trick showed that the evaporation of GB droplet contamination from wet
arid dry grounds also followed the first order relationship. 8 In 1986, Podoll
et al. found that GD, TGD, VX, and HD droplets deposited on so2l and vegeta-
'tion had similar curves of volatilization. Generally, a slight maximum rise
in the volatilizatioa, which they believed corresponded to the initial spread-
iig of the droplet, was followed by a first order decline in the volatiliza-
tion rate. 9

The scjmmar) of the ANOVA (Fable 17) for droplet evaporation
Experiments 1 and 2 indicate that the droplet half-life depends principally
on two or three factors in these experiments, wherein the temperature was
held constant. It seems plausible that the half-life of the simulant agent
droplet evaporating at constant ambient temperature might be reasonably well
predicted by a simple linear model involving two or three terms; wind speed,
leaf surface, and perhaps leaf age or condition. The results of fitting
three regression models (Models 1 and 1B--Experiment 1, and Model 2- >oeri-
ment 2) to the experimental hclf-life data obtained in these too experiments
are in Appendix P, Tables 1 through 3. In Model 1, the droplet half-life is
estimated by the two terms of wind ..,peed (B = -89.4375), the leaf surface
factor (C -- 36.1.875), and the constant 218.,6875. In Model 113, a slightly
better estimate of droplet half-life over Model 1 is provided by including
the effects due to the liquid viscosity of the droplet (A = 11.1.875), the
type of leaf (D = -12.6875). and an interaction factor (BC = -11.4375).
The multiple correlaxion factor and standard error of the estimate for'
Mod(l 11B are 0.9923 and 15.744, when compared to 0.9706 and 26.530 for
Mod( 1. In Model 2, the droplet half-life is estimated by three terms;
win. speed (B = -93.1.875), leaf surface (C = 20.8175) and arl interaction
factor (CD = 1P.5625) between leaf surface and leaf rondition or age, and
the constant 233.4375. The multiple correlatien for this model is 0.9796,
and the standard error of the estimate is 23.047. A comparison of the three
model predictions is also shown in Figure P-i, which gives a plot of the
experimental droplet half-life versus the predicted droplet half..life. In
addition, the best fit linear curve for each of the model predictions is also
shown. It is evident from these curves that there -is little difference
between the predictimris of the models on the data in Experiment- 1 and 2.
This is further exempiffied by comparing model predictions for the same drop-
let half-life in Taý,ie P-4. Figure 7 shows a two-way plot of the predictions
o;, droplet half-life based on the wind speed an( leaf foliage surface param-
eters of the most simple model (Model 1). If the leaf sulrface effect is com-
pared to spreadability of the droplet on the leaf foliaqe, it is evident that
the droplet half-life is inversely proportional to the wind speed and spread
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Droplet Evaporation on Northern Red Oak and Shagbark Hickory Leaf Foliage

* Diethyl Malonate Droplets - 2 mm Diameter
e Liquid Viscosity - .00 and 1,000 cP
* Nominal Contamination Density - 30 g/m2 on the Top and Bottom Leaf Surfaces
@ Wind Speeds - 3 and 11 mph
e Ai r Temperature - 60 'F
* Average Relative Humidity - 42%

1.2-
Experiailmntao Vaiue

1.1 o Half Life Model Fit
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.Experimental Values (Erperiment Numbers 1 ard 2)
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lFiqure 7. Model I Predictio-ýs of t4i Half-Lifz of a 2 mml Didi-ieter HEM Droplet
"Deposited on Leaf Fo6iUgf.
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factor of the droplet. At a constant wind speed, the difference in droplet
half-life estimates between the top arid bottom surfaces of the leaf is
explained reasonably well by the difference in droplet spread factor. For
example, at 3 mph, the ratio of the estimate droplet half.-life on the top
leaf surface to the bottom leaf surface is 0.79 and the ratio of the droplet
spread factors is 0.73.

In Figure 8, a similiar two-way plot for droplet half-life predic-
tions based on Model 2 indicates that droplet half-life prediction may be
complicated by some other chemical/physical leaf properties that are not
completely related to the droplet spread factor. For a given month (September/
October), the ratio of droplet half-life estimates for the top and bottom
leaf surfaces is predicted reasonably well by the inverse ratio of the droplet
spread factors. However, even though the spre ii. factors of the green September
oak leaf are larger than those of the red. October oak leaf for both surfaces,
the estimated half-lives of the green September oak leaf are also greater
than that of the red October oak leaf. This explains the need for the inter-
action term between leaf surface and leaf condition or age in predicting
droplet half-life. Figure 8 also indicates that the half-life for droplets
deposited on the top surface of the red September oak leaf, with a spread
factor of 2.27, is practically the same as for droplets deposited on the
bottom surface of the green October oak leaf, with a spread factor of 1.79.
Obviously, the similarities and differences in droplet evaporation on leaf
foliage cannot be explained by the droplet spread factor alone.

Figures 9 and 10 show a comparison of the experimental and Model lB
predictions of simulant agent droplet half-life for thickened simulant drop-
lets of 100 and 1,000 cP deposited on the top and bottom surfaces of the
Northern Red Oak and Shagbark Hickory. Model 1B is an extension of Model 1
and includes the effects attributed to liquid viscosity (A +11.1875), the
leaf species (D = +12.6875), and an interacton effect (BC -11.4375) between
the wind speed and the leaf surface. Depending on the wind speed, droplet
half-life estimates from this model indicate that droplet half-life is
approximately 60-90 min longer on the bottom leaf surface than on the top
leaf surface for both leaf types. There is also a slight increase in half-
life expectancy for droplets with a viscosity of 1,000 cP (30 min') and for
droplets deposited on the oak leaf (30 min) as well. However, the increased
sensitivity of Model 1B is based on a limited amount of evaporation and spread
factor data. The increase in droplet half-life expectancy does not appear to
be warranted by small differences in droplet spread factors for 100 and 1,000
cP liquid droplets deposited on both the oak and hickory leaf surfaces
(Figures 9 and 10). Additional droplet evaporation and spread factor data
are needed to corroborate these findings. A 30-60 min refinement in pre-
dicting the half-life of droplets is probably not important to military
operations in the field. Therefore, the more simple model for estimating
droplet half-life is probably satisfactory for predicting the persistency of
droplets on leaf foliage when corrected tor temperature arid droplet size.

In summary, the simple first order mathematical expression is ade-
quate for representing the disappearance of a thickenea liquid agent simulant
droplet from a 'ontaminated leaf foliage surface during the evaporation of
the thin liquid film foried on the leaf surface. Although the comparison of
experimental data and model predictions are sonewhat limited due to the
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Northern Red Oak Leaf

0 Top, September Leaf -- Spread Factor = 2.47

A Bottom, September Leaf - Spread Factor = 1.88

480- o Top, October Leaf - Spread Factor = 1.95

0 Bottom, October Leaf - Spread Factor 1.79
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Figure 8. Model 2 Predictions of the Half-Life of a 2 mm Diameter DEM Droplet
Deposited on Leaf Foliage
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0 Top, Hickory Leaf -- Sprcad Factor - 2.6
A [-ottorn, Hickory Leaf .- Spread Factor = 1 90

480- a Top, Oak Leaf - Spread Factor = 2.63

0 Bottom, Oak Leaf - Spread Fector 1.94
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Figure 9. Model 18 Predictions of the Half-Life of a 100 cP, 2 mm Diameter
[EM Droplet Deposited on Leaf Foliage
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limited scope of this study [2 mn diameter droplet of 100 and 1,000 cP thick-
ened DEM deposited on only two varities of leaf surfaces (Northern Red Oak
arid Shagbark Hickory) at only one ambient temperature, 60 'F], it is expected
that the half-life model will also hold for other corditions (ie,, droplet
size, ambient temperature, etc.) where evaporation is occurring from a thin
shrinking film of liquid on a relatively nonabsor'bing surface. Predictions
of the half-life of deposited droplets on leaf foliage in these experiments
depend primarily on the wind speed ana the leaf surface (top/bottom) and, to
a lesser extent, on type of the leaf (oak/hickory) and leaf condition or age
(September oak/October oak). The influence of the ledf foliage is manifested
to a large extent by the spreading of the deposited liquid droplet mass and
the liquid surface area a'sumed. Unfortunately, the spreading of agents on
surfaces is difficult to predict because of the sensitivity of spreading on
the chemical and the physical state of the leaf foliage. In general, of the
most critical factors that affect agent droplet volatilization (i.e. wind
spee(' droplet size, and droplet spreadability), the spreadability of the
deposited droplets on surfaces is the one that is largely unknown. This is
an area that needs to be explored further because the rate of sorption and
biotransformation of the liquid agent droplets are probably also affected by
the spreadability of the deposited droplet.

8. CONCLUSIONS

A clearer understanding of the effects of liquid viscosity of depos-
ited droplets (100 cP versus i,000 cP), the wind speed (3 mph versus 11 mph),
and particularly the properties of contaminated leaf foliage (namely leaf
surface top versus botcom), leaf type (oak versus hickory) and the condition
or age (green September leaf versus red October leaf) on the evaporation and
spreading characteristics of deposited droplets of thickened diethyl malonate
(DEM) has been obtained.

A simple first order mathematical expression is adequate for repre-
senting the disappearance of a thickened liquid agent simulant droplet from
contaminated leaf foliage surface during the evaporation of the thin liquid
film that is formed on the leaf surface.

Wind speed is the most dominant factor affecting the amount, rate
of return, and duration of the hazard for 2 mm diameter droplets of thickened
DEM deposited on a leaf surface at 60 'F ambient temperature,, The effect
produced by wind speed is predominantly a direct effect, -rid the wind speed
factor alone can explain most of the total variation (80 and 88%) in the
droplet evaporation characteristics studied in the two factorial experiments.
Only one exception was found. In Experiment 2, the the total percentage of
contamination recovered is also strongly dependent on the viscosity of the
deposited liquid droplet and the condition or age of the oak leaf.

The differences in droplet weathering on cortaminated leafy surfaces
at 3 and 11 mph are significant. Initially (0-3 hr), the average droplet
evaporation rate of the deposited 2 mm diameter, droplets at 3 mph is one-half
the evaporatiin rate of the deposited droplets exposed to 11 mph wind speed.
However, after 6 hr, the average droplet ev',poration r-ate at 3 mph is nearly
two-thirds the droplet evaporation rate. at 11 mph. The diifference in life-,
tirsie of the deposited droplets at 3 and 11 mph jP, approximately J.0 hr, and
there is a 3-hr difference in the half-life of the 2--amm droplets.
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The leaf surface (top versus bottom) is the second most important
factor affecting the evaporation behavior of the depositel DEM droplets. The
DEM droplets spread substantially more on the top surfaces of the oak and
hic•:ory leaves than on the bottom surfa'ces. This in turn affects the initial
rate of evaporation of the deposited droplet, especially at the highe, wind
speed, up to 6 hr ('the last time increment in the analysis) after contamin-
ation. Howove,', the differences in the percent of contamination recove,-ed
from the too and bottom leaf surfaces ire negligible (apprcximately 10 and
5%) in Experiments 1 and 2. The long-tcrm yields associated with the droplet
contamination (i.e,, the total amount of contamination that evolves and,
surprisingly, the lifetime of the deposited droplet,.) are not dependent on
the leaf surface. Thus, the leaf surface does not have to be considered to
predict the persistency of the hazard in these experiments.

The leaf type (Northern Red Oak versus Shagbark Hickory) has only a
minor effect on the evaporation of deposited DEM droplets. The differences
in droplet evaporation behavior for droplets deposited on oak and hickory
leaves are not considered to be operationally significant.

The conaition or age of the oak leaf primarily affects the percent
of the liquid droplet contamination that eventually evo'ves. However,
the final amount of liquid agent that is recovered as vapor from the oak leaf
is strongly dependent on the initial viscosity of the liquid drop'et, as well
,s the condition or age of the leaf.

The spread factor of a thickened DEM droplet deposited on a leaf
surface is affected mainly by the leaf surface and the condition or age oK
the leaf. The leaf surface (top versus bottom) is the most domrinant factor.
Surprisingly, the difference in spreading of a deposited droplet is greater
between the top and bottom surfaces of the leaves investigated than between
the leaf types, Liquid droplets spread to a greater extent on the top sur-
face than on the bottom surface of both leaf species that were tested. The
average spread factor for a deposited droplet is estimated to be 2.56
(+W-0.236 SD) on the top surface and 1.88 (+/-0.052 SDO on the bottom surfaces
of both the oak and hickory leaves.

However, there is also eviuence that the condition or age of the
leaf affects the the spreading of the droplet on the leaf surface. A signif-
icant difference in spreading of droplets deposited on the green September
oak leaf and the red October oak leaf was detected. This is revealed b)y thE
interaction effect betw, en leaf surface and leaf condition in Experiment 2.
The average spread factor for a droplet deposited on the top surface of a
green September oak leaf is 2.47 (+/-0.292 SD) compared to 1.95 (+/-0.062 SD)
on the top surface of a red October oak leaf. However, the average spread
factors for the bottom surface of the green and red oak leaves are similar
[1.88 (+/-o.004 SD) and 1.79 (+W-0.052 SD)].

[he viscosity of thickened DEM (100/1.000 cP) and the wind speed
(3-11 mph) over the ranges tested had no detectable effect on the extent of
spreading of a droplet deposited on the oak and hickory leaves.
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9. RECOMMENDATION

Experimental droplet evaporation and spread factor studies should
be continued with DEM and other persistent liquid CW agent/simulants deposited
on other natural and man-made surfaces that have not been investigated in
this research project to better quantify their spreadability, volatilization,
persistency, and expected recoveries. These studies should be accomplished
in order to ascertain and classify the liquid/,apor threats posed by droplets
of the agent on these surfaces under a variety of atmospheric and surface
conditions.
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APPENDIX A

A COMPUTER PROGRAM
FOR TRANSFORMING MIRAN IA VAPOR ANAi..YZER VOLT, ,E READINGS

Or AN IBM PC/AT
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Page 1
08-11-89
09:04:48

D Line# 1 7 Microsoft FORTRAN77 V3.31 August 1985
1 PROGRAM MIRAN
2 C * PROGRAM TO ANALYZE MIRAN VAPOR ANALYZER DATA *
3 C * FROM WINDFUWNEL DROPLET EVAPORATION EXPERIMENTS *
4C
5C
6 C WINDTUNNEL CONDITION:
7 C DYNAMIC AREA = 10.25 X 3.75 SC INCHES (NOMINAL)
8 C AREA0=IO.5 X 4.0 SQ INCHES (UPPER BOUND)
9 C AREAL=1O.0 X 3.0 SQ INCHES (LOWER BOUND)

10 C
11 C
12 C
13 C PROGRAM OUTPUT REPORT:
)4 C
15 C (1) OUTPUT VOLTAGE DATA FROM MIRAN 1A ANALYZER.
16 C
17 C (2) VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED
18 C DROPLETS, (PPM/AB BASED ON MIRAN MASS BALANCE).
19 C
20 C (3) VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED
21 C DROPLETS, (PPM/AB BASED ON MiRAN CALIBRATION DATA).
22 C
23 C (4) CUMULA1IVE DOSAGE OERIVED FROM A UNIFORM ARRAY OF DEPOSITED,
24 C (PPM/AB BASED ON MASS BALANCE),
25 C
26 C (5) CUMULATIVE DOSAGE DERIVED FROM A UNIFORM ARRAY OF DEPOSITED,
27 C (PPM/Ag BASED ON MIRAN CALIBRATION DATA).
28 C
29 C (6) EVAPORATION HISTORY OF TEST DROPLET MEASURED & THEORETICAL.
30 C
31 C (7) EVAPORATION HISTORY OF DEPOSITED TEST DROPLET.
32 C
33 C (8) SUMMARY OF L!QUID CONTAMINATION BY SUBSTRAFE POSITION.C
34 C
35 C (9) EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY.
36 C
37 C (10) CHECK OF INPUT AND OUTPJT PARAMETER VALUES.
38 ,
39 C (11) EFFECTIVE 61INDSPEEDS FOR TEST TO ACHIEVE PPM/AU OF MIRAN
40 C CALIBRATION FOR ASSUMED WINDTUNNEL DYNAMiNC CROSS-SECTIONAL AREAS.
41 C
42 C
43 C
44 CHARACTER*l ANSWER,DASH
45 CHARACTER`14 FNAME
.4•6 CHf!ACTER*72 LLl,L12,LL3,LL4
47 INTEGER NQ,NStT,HIBLUItPLAY,NOPTS
S48 REAL ENDV,ENDVT
49 C
50 DIMENSION VOLT(45),TMEAC(40),VPPMT(40),VCDT(40),VPPMD(40),
51 .;VCDD(40),CPMT(40),CCDT(40) ,CPMD(40),CCDD(40),CUMDT(40),CUMDU(,•o),
52 &CCUMT r40),CCUMD(40),SUMVS(40),EVAPN(40),EVAPM(40), IVOL(45),
57 &VOLTN(4O),EVPN5(40),EVFM540),EVPRN(40),EVPRM(40),TIMER(40),
54 &XSQMI(40),XGSQM(40),CSOMT(40),CGSOM(40),FRIT(40),FRTM(40)
55 C
S6 C
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Page 2?
08-1ii-89
('9: 0!4 '.

D Line# 1 7 Microsoft FORTRAN?7 V3.31 AugOust 1935
5'7 1 CONTINUE~
58 DATA VOL.T,TMEACVPPMT,VCDT,VPPMD,
59 &VrcOuCPMT,CCDr(,CPMD,CCDD,CUMDT',CUMDD,
60 &CCUMrCCUMD,SUMVS,EVAPN,EVAPM,
61 kVOLT-N,EVPN5,EVPM5,EVPRN,EVPRM,TIMER,
62 &FRTFM,XSQMT,XGSQM,CS0Mrl'CGSQM,FCRHT,IV0L./1165*O.0,45*0/
63 C
64 DASH
65 c
66 C RiýAD EXPERIMENTAL CONDITIONS AND VALUES FROM DATA F!LE ON DRIVE a1
67 C
68 WRITE(*,1500)
69 WRITE(*,1510)
70 WRITE(*,1515)
71 WRITE(*,1520)
72 READ(*,30) FNAME
n. C
74 1519 14RRuE(*,1521)
75 WRITE(*,1522\.
76 WRITE(*,1523)
77 WRITE(*,1524)
78 WRITE(*,1525)
7-9 WRITE(*,1526)
80 RF.AW(,1529) MSLT
81 IF((NSLT .NE. 1) .AND. (NSLT .NE. 2) .AND. (NSI.T .14E. 3) .AND. (N
82 &SLT .ME. 4)) GOTO 1519
83 C
134 WRITEQ0,1531)
85 WRITE(*,1532)
86 WRITE(*.1533)
87 READ(*,1529) DISPLAY
88 C
89 C READ FILE USES UNIT 5
90 C
91 OPEN(5,FILE=FNAME,STATUS-'OLD' )
92 READ(5,30) LL1
93 READ(5,30) LL2
94 READ(5,3O) LL3
95 READ(5,30) LI.4
96 C
97 READ(5,35) GMlTP,GM2TP,GM3TP,DPPT,NCODECODEL-,AIRSP,CAL-
98 C
99 C ENTER TEST INFORMATION PERTAINING TO MIRAN ANALYZER RECORD TO PE
100 C ANALYZED:
101 C
1027 READ(5,40) ABPV, (rINV,NOPTS,ENDVT
103 ENDV mENOVT
104 C
105 C ENTER VALUES FROM VOLT VERSUS TIK:E CURVE **AS MILLIVOLT"*
106 C
107 READ(5,45) (IVOL(I),1=1,!JOPTS)
108 CLOSE(5)
109 C
110 C CONVERT INPUT COLUJMN MATRIX IVOL (MILLIVOLTS) TO COLUMN MATRIX
ill C VO'L'( (VOLTS) E.G. 40 TO .040
112 C
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Page 3
n6 & 1 .89
00:04:4•

D Line# 1 7 Microsott FCRfRAI7i V3o,21 A•gu-st 1'85
113 1\,) 50 1 = 1. NOrIS

1 114 VOLT(I) = IVOL(I)/!000.O
1 115 50 CONTINUE

116 ,NRIE(*, 51)
117 DO 60 I = 1,15

1 118 WRITE(",52; I, IVOI.! ),VOl..Tt.1% I1+15, [VOL( I 15), VOLT(I+15),I+30, IVOL
119 &(.l-5,),VOLV(1+30)

1 120 60 CONTINUE
121 WRITE(*,53)
122 WRITE(*,55)
123 WRITE(*,57)
124 70 READ(*,30) ANSWER
125 IF((,NSWER .NE. IYI) .AND. (ANSWER ,N-. ly') ,AND. (ANSWER .NE. 'N
126 &') .AND. (ANSWER .JI. 'n')) GO0 70
127 IF(MNAJSER .O. 'N) .OR. (ANSWER .EQ. In')) GOTO 1550
128 IF((/',$WER ,E. 'YI) .OR,, (ANSWER .EQ. 'y')) CONTINUE
,29 C
130 C COMPUTE CONTt•IH1A ION DENSITY LEVEL PER TRAY (GRAMS/S0 MEHER)
131 C
132 ;INM21 = (GMITP/,169) ) ,00
133 GPM22 = (GM2TP/.169) + .05
1•. GPM23 (GM3[P/..19) + .05
135 GPK24 ((GM2Y" + GM3rP)/.3387) + .05
136 C
137 c ASSIGN LIQUID DESITY TO LIQUIDS ,',:(Ii'' MALONATE 1.05
138 C PETL SALICYLATL = 1.18 C/CC)
139 C
140 DENLI= 1.05
141 DENL2 1.18
142 C
143 C ASSIGN PERCENT C)POLYMER THICKENER
144 C
145 CPD1L = 2.8
146 CPOIH = 4.8
147 CPM2L = 2.0
148 CP112H = 4.5
149 C
150 C P.SSIGN LIQUID CONVERSIO FACTOR FOR ýONVERIING PPM TO MICROGRAMS
151 C PER CUBIC METER Fro MIRAN OPERATING TEMERATURE OF 100 DEG F.
152 C
153 COVL1 = 6ý278E3
154 COVI.2 = 5.963E3
155 C
156 C CALIBRATION INFORMATION FOR HIRAN RELATING PPM TO AHSoRBANCE
157 C VAI JE
158 C
159 IF(COOEL .EQ. 100.) GO rO 100
160 IF(CODEL .EQ. 1000.) GO 1O 110
161 IF(CODEL .EQ. 20n.) GO TO 120
162 IF(CODEL .EQ. 2000.) GO 10 130
163 100 PERCP =CPDIL
164 105 DENLG DENLI
165 COVLQ COV1l
165 PRPAB CAL
167 GO TO 150
168 110 PERCP ý C2DI':
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Page 4
08-11.89
09:04:48

11 Line# 1 7 Microsoft FORTRANW7 V331 August 1985
169 GO TO 105
170 120 PERCP = CPM2L
171 125 DENLQ - DENI.2
17ý CGVLQ = COVL2
173 PRPAB = CAL
174 GO TO 150
S15" 130 PKRCP = CPM2W
7S• GO TO 125
1'7 150 CONTINUE
1,75 C
179 C CCfMPUTE DROPLET MA•SS FIOM LIQUID MASS AND NU.IBEk OF DROPLETS
1i8 C ON EACH TRAY (GRAMS)
181 C
182 IMI - GMITP/DPPT
183 TM2 = GM2TP/DPPT
184 TM3 - GM3TP/DPPT
185 TTMT = TMI + TM2 + Tý3
186 C
WsT C COMPUTE AVERAGE VALUE OF TEST DROPLET MASS (GRAMS)

188 C
189 •F(N(OOE .GE. 6) GO TO 160
190 ETDPM = TTMT/3.')
191 C
192 C COMP!jTE STANDARn DEIIATION OF TEST DROPIEr MASS
193 C;
194. SOMAS - (((TM1I"TDPI1)'k*2+(TM2"ETDPM)**2+(TM3"ETDPM)**2)/2.0)** .5
195 C
196 C
197 C COMPUTE STANDARD ERRs)( OF MEXJ rE3,T DROP MASS
198 C
199 SEMAS - SDMAS/1.7320';
200 C
201 C COMPUTE EQUIVALENT D')CGLET DIAMETER FOR MEAN MASS (MM)
202 C
203 EQDPD = (((1.90985*E rDPM),DENLQ)*w.33333)*1O
204 C
205 C DETERMINE t•iE APPRO0i'IATE CONVERSION FACTOR FOR SUBSTRATE
206 C ANAL'IZED COPNESPONDIIIG TO VOLT MATRIX... INFORMATION
207 C
208 IF(NCOOE .LT, 6) GO '0 165
209 160 ETDPM = TTMT/2.0
21( SOMAS = (((TM2-ETDPM:**2 +(TM3-ETDPM)**2)/1.0)**o5
21I EQDPD = (((1.90985*ETDPM)/DENLta)**.33333)*iO
212 165 IF(NCOOE EQ. 1Id GO '0 200
213 IF(KCOOE .EQ. 2) GO 70 220
214 IF(NCOOE .EQ. 3) 1O Wo 240
215 IF(NCOOE F.Q. 4) 0 TO 260
216 IF(WCOOE .EQ. 5) GO To 280
217 IF(NCOOE .EQ. 6 GOC TO 285
218 C
219 C DATA FROM THkEE SUJSTRATES REDUCED TO SINGLY TRAY E00IVALEN'
220 C
221 20 TVCF3 = GM3TP/(GM1TP + GM2TP + CM3TP)
222 VGPI = GPM23
223 NTRAY = 3
224 TRAYM = GM0.rP
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225 NSET x 3
226 EXPGH 2 GM11P + GM2TP + GH3TP
227 GO TO 290
228 C
229 C VGPT IS A CONVERSION FACTOR USED TO CONVERT DATA TO GRAMi/S METER
230 C 6ASIS.
231 C NTRAY IS ID NUMBER BY POSITION IN WINDTUNNEL TEST 1 UPSTREAM ETC.
232 C NSET IS NUMBER OF SUBSTRATES USED FOR VOLT INPUT DATA.
233 C
234 C DATA INPUT CORRESPONDS TO 2 AND 3 SUBSTRATES REDUCED TO SINGLE
235 C TRAY EQUIVALENT
236 C
237 220 TVCF3 = GM3TP/(GM3TP + GM2TP)
238 VGPT = GPM23
239 NTRAY m 3
240 TRAYM = GM3TP
241 NSET a 2
242 EXPGM = GM3TP + GM2TP
243 GO TO 290
244 C
245 C DATA INPUT CORRESPONDS TO 3 AND 1 SUBSTRATES REDUCED TO SINGLE
246 C TRAY EQUIVALENT
247 C
248 240 TVCF3 = GM37P/(GM3TP + GM1TP)
249 VGPT v GPM23
250 NTRAY m 3
251 TRAYM x GM3TP
252 NSET = 2
253 EXPL-M = GM3TP + GMITP
254 GO TO 290
255 C
256 C DATA INPUT CORRESPONDS TO 1 SUBSTRATE AT POSITION 3 IN TUNNEL
257 C
258 260 TVCF3 = 1.0
259 VGPT a GPM23
260 NTRAY z 3
261 TRAYM = GM3TP
262 NSET = 1
263 EXPGM = GM3TP
264 GO TO 290
265 C
266 C DATA INPUT CORRESPONDS TO I SUBSTRATE AT POSITION 1 IN TUNNEL
267 C
268 280 TVCF3 = 1.0
269 VGPT = GPM21
270 NTRAY = 1
271 TRAYM = GM1TP
272 NSET = 1
273 EXPGM = GM1TP
274 GO TO 290
275 C
276 C DATA INPUT CORRESPONDS TO TWO SUBSTRATES AT POSITIONS 2 & 3
277 C
278 285 TVCF3 = 1.0
279 VGPT = GPM24
280 NTRAY = 4
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281 TRAYM - GM3TP + GM2TP
282 NSET m 6
283 EXPGN = TRAYM
?84 DPPT - DPPT*2
285 GO TO 290
286 C
287 C SELECT APPROPRIATE TEST MASS
288 C
289 290 CONTINUE
290 C
291 IF(NIRAY - 2) 300,310,315
292 300 TMASS - TM1
293 GOTO 330
294 310 TMASS w TM2
295 GOTO 330
296 315 IF(NTRAY - 4) 320,325,325
297 320 rMASS - TM3
298 GOTO 330
299 325 TMASS m (TM2 + TM3)/2
300 C
301 C CORRECT THE LIQUID DROP MASS ON SUBSTRATE TO ACCOUNT FOR PERCENT
302 C POLYMER THICKENER WHICH IS ASSUMED TO BE NON-VOLaTILE INGREDIENT
303 C
304 330 CMASS = TMASS*(l00. - PERCP)/100.0
305 C
306 C DETERMINE THE CUMULATIVE DISTRIBUTION (VOLT.MIN) FOR SINGLE
307 C SUBSTRATE USING TRAPEZOIDAL RULE
308 C
309 SUVS(1) = 0.0
310 VOLTM - 0.0
311 DO 400 I = 2,POPTS

1 312 C
1 313 C TVCF3 PRODUCES THE OUTPUT DATA EQUIVALENT TO A SINGLE SUBSTRATE
1 314 C
1 315 VOLTM a ((VOLT(I)+VOLT(I'1))/2)*TMINV*TVCF3
1 316 SU$JVS(I) = SUMVS(I-1) + VOLTH
1 317 C
1 318 C TIME INCREMENT FOR CORRESPONDING CUMULATIVE VOLT.MIN FOR
1 319 C TABULATING
1 320 C
1 321 TMEAC(I) = (TMINV * I) - TMINV
1 322 400 CONTINUE

323 C
324 C ASSIGN THE TOTAL VALUE OF CUMULATIVE DISTRIBUTION
325 C
326 IF((NCODE .GE. 6) .AND. (ENDVT .EQ. 1.0)) GOTO 654
327 GOTO 420
328 405 CONTINUE
329 C
330 C ASSIGN A VALUE TO TOTAL CUMULATIVE VOLT.MIN FOR MIRAN VOLTA;' OAT
331 C
332 ACVTM = ((C100.-PERCP)/IOO.)*EXPGM*IEb)/(ABPV*PRPAB*COVLQ*Y)
333 IF((NCODE GE. 6) .CR. (ENDVT .EQ. 1.0)) GOTO 422
334 420 ACVTM = SU4VS(NOPTS)
335 422 CONTINUE
336 C
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337 WSET m 7
338 ENDVT - 0.0
339 C
340 C CALCULATE THE HALF-LIFE FOR EVAPORATION USING CUMULATIVE VOLTAGE
341 C READINGS, SUMVS(I)
342 C
343 N a NOPTS- 1
344 DO 500 1 - 1,N

1 345 HAFVT m SUMVS([)/ACVTM
1 346 IF (f4AFVT .LT. .5) GO TO 500
1 347 IF 0HAFVT .EQ. .5) GO TO 520

348 T2 n TMEAC(I)
1 349 TI a TMEAC(I-1)
1 350 V2 = SUI4VS(I)/ACVTN
1 351 VI - S•L4VS(I-I)/ACVTM
1 352 C
1 353 C COMPUTE TIME VALUE BY LINEAR INTERPOLATION METHOD
1 354 C
1 355 HAFTM ((((T2 M l) * (.5 - Vl)),'(V2 - Vl)) + TI)
1 356 GO TO 530
1 357 500 CONTINUE

358 520 HAFTM - TMEAC(I)
359 530 CONTINUE
360 C
361 C EVAPORATION RATE AVERAGED OVER ONE HALF-LIFE (MICROGRAMS/MIN)
362 C
363 ERHLF m ((CMASS/(-2.))/HAFTM)*IE6
364 C
365 C CALCULATE NORMALIZED EVAPORATION CURVE FOR SINGLE DROPLET OF
366 C SOECIFIED SIZE
367 C
366 DO 550 1 a 1,NOPTS

1 369 VOLTM(I) a SUMVS(0)/ACVIM
1 370 EVAPN0I) a I - VOLTN(I)
1 371C
1 372 C CALCULATE THE MASS OF DROPLET REMAINING AS A FUNCTION OF
1 373 C EVAP3RATION TIME, EXCLUDING NON-VOLATILE POLYMER CONTENT
1 374 C
1 375 EVAPM(I) = EVAPN(I)*CMASS
1 376 550 CONTINUE

377 C
378 C CALCULATE THE EVAPORATION HISTORY OF THE TEST DROPLET ASSUM!NS
379 C FI.ST ORDER M0uaL USING HALF-LIFE TIME
380 C
381 CK m ALOG(2.0)/HAFTM
382 DO 600 1 = 1,NOPTS

1 383 TK a CK*TMEAC(I)
1 384 C
1 385 C NORMALIZED VALUES
1 386 C
1 387 EVPN5(I) = EXP(-TK)*1.0
1 388 C
1 389 C LIQUID MASS REMAINING (GRAMS)
1 390 C
i 39i :V:'!5(1) = EVPN5(I)*CMASS
1 392 600 CONTINUE
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393 C PRINIOUT MIRAN ANALYZER VALUES
394 C /////////// TABLE 1I///////
395 C
396 NTHL. 1
397 DO 610 ITl,NSLT

1 398 MF(IT EQ. 1) THEN
S3519 OPEN(6,FILE='CON')

1 400 ELSEIF((IT .EQ. 2) .AND. ((NSLT.EQ. 2, .OR. (NSLT .EQ. 3)') THEN
1 401 OPFN(6,FILE='TABLE.,I',STATUS:I:EWI)
1 402 ELSEIV((IT EQ. 2) ýAND. ((NSLT .NE. 2) .OR. (NSLT .NE. 3o)) THEN
1 403 GOTO 610
1 404 ELSEIF((;T ,EQ. 3) .ANED. (NSLT .E). 3)) THEN
1 405 OPEN(6,FlLE='PRN')
1 406 ELSEIF((IT EQ. 3) .AND. (NSLT WE. 3)) THEN
1 407 GOTO 610
1 408 ELSEIF((:T ,EQ. 4) .AND. (NSLT .EO. 4)) THEN S409 OPEN(6,FILE=IPRNI)
1 410 ENDIF
1 411 IF(IT .EQ. 1) THEN
1 412 WRITE(6,804) NTBL
1 413 ELSE
1 414 WRITE(6,805)
1 415 ENDIF
1 416 IF(IT EQ, 1) THEN
1 417 WRITE(6,30) LL1
1 418 WRITE(6,30) LL2
1 419 WRITE(6,30) LL3
1 420 WRITE(6,30) LL4
1 421 ELSE
1 422 WPITE(6,810) LL1
1 423 WRITE(6,810) LL2
1 424 WRITE(6,810) LL3
1 425 WRITE(6,811) Lt4
1 426 ENDIF
1 427 IF(IT .EQ. 1) THEN
1 428 WRITE(6,919)
1 429 WRITE(6,923)
1 430 WRITE(6,931)
I 431 WRITE(6,936)
1 432 ELSE
i 433 WRITE(6,9 13)
1 434 WRI1'E(6,922)
1 435 WRITE(6,930)
1 436 WRITE(6,935)
1 437 ENDIF
1 438 DO 65P I = 1,NOPTS
2 439 TIM * ((TMINV*I) - TMINV)
2 440 V = VOLT(U)
2 441 CV = SUMVS(I)
2 442 VN = VOLIN(1)
2 443 IF(IT .EQ. 1) THEN
2 444 WRITE(6,941) TIM,V,TIM,CV,VN
2 445 ELSE
2 446 WRITE(6,940) TIM,V,TIM,ý'V,VN
2 447 ENDI0
2 448 650 CONTINUE
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1 449 IF(IT ,EQ. 1) THEN
1 45U WRITE(6,921) ABPV
1 451 ELSE
S45? 1WRITE(6,920) ABPV
1 453 ENDIF
1 454 CLOSE(6)
1 455 IF((IT EQ. 1) .AND. (DISPLAY .EG. 1)) PAUSE
1 456 610 CONTINUE

457 C
458 C COMPUTE CONVERSION FACTOR **CPMAE,** PPM/AB TO FIT ANALYZED DAT6
459 C ABPV EQUALS ABSORBANCE PER VOLT AND COVLQ IS LIQUID CONVERSION
460 C FACTOR IN MG PER CUBIC METER
461 C
462 X = ACVTM * ABPV * COVLQ * IE-6
463 C
464 C AIRSP EQUALS WINDSPEED FOR TEST RUN IN MPH FOR 10.25 INCHES
465 C (TUNNEL WIDTH) AND 3.75 INCHES (TUNNEL HEIrHT)
466 C
467 654 CONTINUE
468 C
469 IF (AIRSP .LT. 5.0) GO TO 655
470 DARTN = 10.25 * 375
471 WDTUN = AIRSP
472 GO TO 660
473 655 DARTN = 10.25 * 3.75
474 WDTUN = AIRSP
475 660 Y = AIRSP * DARTN * .02832 * 88/144

76 C
,7i' IF ((NSET .EQ. 6) .OR. (ENDVI .EQ. 1.0)) GO TO 4C5
478 C
479 Z = X Y
480 C
481 CPMAB = (TRAYM * (100. - PERCP)/100.)/Z
482 CCVR1 = ABPV * CPMAB * TVCF3
483 C
484 C COMPUTE VAPOR CONCENTRATION PRODUCED BY DEPOSITED DROPLETS
485 C ON ONE SUBSTRATE
486 C
487 C CONVERSION USING CALCULATED PPM/AB FROM MASS BALANCE OF
488 C WINDTUNNEL DATA
489 C /////f//f TABLE 2 ,///isf//f
490 C
491 NTBL=2
'92 00 676 IT=1,NSLT

1 493 IF(IT EU. 1 THEN
1 494 OPEN(6,FkLE='CON')
1 495 ELSE!F(0IT EQ. 2) .AND. ((NSLT .EQ. 2) ,OR. (NSL £EQ. 3))) THEN
1 496 OPE m(b,FILE:I'TABLE.2',3TATIS=I'NEW')
1 497 ELSEIC(Il .EQ. 2) .AND. ((NSLT .NE. 2) .OR. (NSI.T .N[. 3))) THEN
1 498 GOTO 6'6
1 499 ELSE!F((IT .EQ. 3) .AND. (NSLT EQ. 3)) THEN
1 500 OPEN(6,FILE-'PRN')
1 5C1 ELSEIF(UIT .EJ. 3) .AND. (NSLr .NL. 3)) THEN
1 502 GOTO 676
1 503 EL;EIF((Ir .EQ. 4) .ANO. (NSLT EQ. 4)) IHEN
1 504 OPEN(6,fILEt'PRNI)
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1 505 ENDIF
1 506 IF(IT ."Q. 1) THEN
1 S07 WRITE(6, i04) NTBL
1 508 ELSE
1 509 WRITE(6,805)
1 510 ENDIF
1 511 IF(IT .EQ. 1) THEN
1 512 WRITE(6,30) LL1
1 513 WRITE(6,30) LL2
1 514 WRITE06,30) IL3
1 515 WRITE(6,30) LL4
1 516 ELSE
1 517 WRITE(6,810) LL1
1 518 WRITE(6,810) LL2
1 519 WRITE(6,810) LL3
1 520 WRITE(6,811) l.1.4
1 521 ENDIF
1 522 IF(IT .EQ. 1) THEN
1 523 WRITE(6,944)
1 524 WRITE(6,951)
1 525 WRITE(6,971)
1 526 WRITE(6,981)
1 527 WRITE(6,991)
1 528 WRITE(6,1001)
1 529 ELSE
1 530 WRITE(6,945)
1 531 WRITE(6,950)
1 532 WRITE(6,970)
1 533 WRIIE(6,980)
1 534 WRITE(6,990)
1 535 WRITE(6,1000)
1 536 ENDIF
1 537 DO 675 1 = 1,NOPTS
2 538 C
2 539 L CONCENTRATION IN PP14

2 541 VPPMT(I) = VOLT(I) * CCVR1
2 542 C
2 543 C CONCENTRATION IN MICROGRAM/CUBIC METER OR ýANOGRAMS PER C
2 544 C
2 545 VCDT(I) = VPPM(l))* COVLQ
2 546 C
2 547 C MICRIGRAMS PER CUBIC METER PER METERED SQ!ARED
2 548 C
2 549 VCPMS = VCDT(I)/.3387
2 550 C
2 551 C MICROGRAMC PER CUBIC MEIER PER GRAM/METEI; SQUARED
2 552 C
2 553 VCPGM = VCDT(I)/VGPT
2 554 C
2 555 C VAPOR CONCENTRATION PRC')IjCED BY SINGLE ROPLET EVAPORATING
2 556 C FROM THE SUBSTRATE (PP?)
2 557 C
2 558 VPPMD(1) = VPPMT(I)/f'PT
2 559 C

560 C VAPOR CONLENTRAIION PRODUCED dY SINGLE cROPLEl EVAPORAIING
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Z 561 C FROM THE SUBSTRATE (MICROGRAMS PER CUBIC METER)
2 562 C
2 563 VCDDI) = VCDT(I)/DPPT
2 564 TIM = ((TMINV * I) - TMINV)

2 565 A = VPPMT(1)
2 566 B = VCDT(1)
2 567 C = VPPMD(1)
2 568 D = VCDD(C)
2 569 IF(IT .EQ. I) THEN
2 570 WRITE(6, 1 041) ]IMA,B,VCPMS,VCPGM,C,D
2 571 ELSE
2 572 WRITE(6,1040) TIM,A,B,VCPMS,VCPGMC,D
2 573 ENDIF
2 574 675 CONTINUE
1 575 IF(IT .EQ. 1) THEN
1 576 WRITE(6,1889)
1 577 ELSE
1 578 WrlTE(6,1888)
1 579 ENDIF
1 580 CLOSE(6)
1 581 IFC(IT .EQ. 1) .AND. (D;SPLAY .EO. 1)) PAUSE
1 582 676 CONTI NJE

583 C
584 C VAPOR CONCENTRATION PRODUCED BY OEPOSITED DROPS ON SUBSTRATE
585 C USES THE MIRAN CALIBRATION FACTOR FOR CONVERSION TO PPM/AB
586 C //////// TABLE 3 ////////
587 C
588 NTBL=3
589 DO 691 ITzl,NSLT

1 590 IF(IT EQ. 1) THEN
1 591 OPEN(6,FILE='CON')
1 592 ELSE!F((IT .EQ. 2) .AND. ((NSLT .EQ. 2) .OR. (NSLr .EQ. 3))) THEN
1 593 OPEN(6, F lLE='TABLL,31,STATUS:'NEW')
1 594 Et ;EIF( r EQ. 2) .AND. ((NSLT .NE. 2) .OR. (NSLT .NE. 3))) IHEN
1 595 GO0 69,
1 596 ELSEIF((IT .EO. 3) AND. (NSLT .EQ. 3)) THEN
1 597 OPEN(6,FILE='PRN')
1 598 ELSEIF((IT .EQ. 3) AND. (NSLT .NE. 3)) THEN
1 599 GOT') 69
1 600 ElSEIF(, .0EQ. 4) .AND. (NSLI .EQ. 4)) THEN
1 601 OPlN(6,FILE='PRN')
1 (02 ENDIF
1 ,13 IF(IT .EQ TlHEN
1 604 WKIiE(6,8Su.,) NIBL
1 605 ELSE
1 606 WRITE(6,805)
1 607 ENDIF
1 608 IF(IT £E . 1) IHEN
1 609 WRITE(6,3)', LlI
1 610 WRITF(6,30) LL2
1 611 WRITI (6,30) LL3
1 612 WR IT1 (6, 30) LL4
1 613 ELSE
1 614 RIT1E(6,810) Li
1 615 i .,TF((:,810) LL2
1 (616 i ,r 1,) L12
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1 617 WRITE(6,811) LL4
1 618 ENDIF
1 619 MF(IT .EQ.l) THEN
1 620 WRITE(6,944)
1 621 WRITE(6,956)
1 622 WRITE(6,971)
1 623 WRITE(6,981)
1 624 WRITE(6,991)
1 525 WRITE(6,1001)
1 626 ELSE
1 627 680 WRITE(6,945)
1 628 WRITE(6,955)
1 629 WRITE(6,970)
1 630 WRITE(6,980)
1 631 WRITE(6,990)
1 632 WRITE(6,1000)
1 633 ENDIF
1 634 DO 690 1 = I,NOPTS
2 635 C
2 636 C ANSWER (PPM)
2 637 C
2 638 CPMT(I) = VOLT(I) * ABPV * PRPAB * TVCF3
2 639 C
2 640 C ANSWER (MICROGRAMS PER CUBIC METER OR NANOGRAMS PER CC)
2 641C
2 642 CCDT(I) = CPMT(1) * COVLO
2 643 C
2 644 C (MICROGRAMS PER CUBIC METER PER METER SQUARED)
2 645 C
2 646 VCPMS = CCDT(I)/.3387
2 647 C
2 648 C (MiCROGRAMS PER CUBIC METER PER GRAM METER SQUARED)
2 649 C
2 650 VCPGM = CCDT(I)/VGPT
2 651C
2 652 C VAPOR CONCENTRATION PRODUCED BY SINGLE DROPLET EVAPORATING
2 653 C FROM THE SUBSTRATE (PPM)
2 654 C
2 655 CPMD(I) = CPMT(I)/DPPT
2 656 C
2 657 C ANSWER (MICROGRAMS PER CUBIC METER)
2 658 C
2 659 L:CDD(1) = CCDT(I)/DPPT
2 660 TIM = ((TMINV * 1) - TMINV)
2 661 A = CPMT(1)
2 662 P = CCDT(I)
2 663 C = CPMD(I)
2 664 D = CCDD(I)
2 665 IF(IT .EQ. 1) THEN
2 666 WRITE(6,1041) TIM,A,BVCPMS,VCPGM,C,D,
2 667 ELSE
2 668 WRITE(6,1040) TIMA,B,VCPMS,VCPGM,C,D,
2 669 ENDIF
2 670 690 CONTINUE
1 671 IF(IT .E 1. 1)THEN
1 672 WRIfE(6,1889)
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1 673 ELSE
1 674 WRITE(6,1888)
1 675 E4N)IF
1 676 CLOSE(6)
1 677 IF(TIT .EQ. 1) .AND. (DISPLAY .EQ.1)) PAUSE
1 678 691 CONTINUE

679 C
680 C COMPUTE CUMULATIVE MASS DISTRIBUTION
681 C //l//// TABLE 4 //////
682 C
683 NTBL=4
684 DO 756 IT=1,NSLT

1 685 IF(IT .EQ. 1) THEN
1 686 OPEN(6,FILE='CON')
1 687 ELSEIF((IT EQ. 2) AND. ((NSI.T .EO. 2) OR. (NSLT .EQ. 3))) THN
1 688 OPEN(6,FILE='TABLE.4',SIATUS='NEW')
1 689 ELSEIFC(IT EQ. 2) .AND. e(NSL( .NE. 2) OR. (NSLT .NE. 3))) THEA
1 690 GOTO 756
1 691 ELSEIF((IT .EQ. 3) .ANJ. (NSLT .EQ. 3)) TU.N
1 692 OPEN(6,FILE='PRN')
1 693 EI.SEIF((IT EQ. 3) AHD. (NSLT .NE. 3)) THEN
1 694 GOTO 756
1 695 ELSEIF((IT .EQ. 4) ..AND. (NSLT .ED. 4)) THEN
1 696 OPEN(6,FILE='PRN')
1 697 ENDIF
1 698 IF(IT .EQ. 1) THEN
1 699 WRITE(6,804) NT8L
1 700 ELSE
1 701 WRITE(6,805)
1 702 ENDIF
1 703 IF(IT .EQ. 1) THEN
1 704 WRITE(6,30) LL1
1 705 WRITE(6,30) LL2
1 706 WRITE(6,30) LL3
1 707 WRITE(6,30) LL4
1 708 ELSE
1 709 WRITE(6,810) LL1
1 710 WRITE(6,810) LL2
1 711 WRITE(6,810) LL3
1 712 WRITE(6,811) LL4
1 73 ENDIF
1 7 •F(IT .EQ. 1) iHEN
1 71, WRITE(6,947)
1 716 4RITE(6,951)
1 717 WRITE(6,976)
1 718 WRITE(6,1051)
1 719 ELSE
1 720 Wý I E(6,946)
1 721 WRITE(6,950)
1 722 RITE(6,975)
1 723 WRITE(6,1050,
1 724 ENDIF
1 725 C
1 726 COM,0(1) = 0.0
1 727 cSOMl(1) = 0.0
1 728 CGSOm(1) = 0.0
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1 729 CUIDD(1) = 0 0

1 730 C
1 731 DO 750 1 = 1,NOPTS

2 732 C
2 733 C CALCULATE DOqAGE USING PPM/AB FR0M MASS BALANCE FOR A

2 734 C SINGLE SUBSTRATE (MILLIGRAM MINUTES PEP CUBIC IiETER)

2 735 C
2 736 DOSGT z (((VCDT(I) + VCOT(I-1))/2.0) * TMINV/10I0.0)

2 737 CUMDr(I) = CUMDT(I-1) + DOSGT

2 738 C
2 V39 DOSAGE ANSWER PER SQUARE METER

2 740 C
2 741 CSQMT(IU = CUMDT(I)/,3387

2 742 C
2 743 C DOSAGE ANSWER PER GRAM PER SQUARE METER

2 744 C
2 745 CGSQM(I) - CUMDT(I)/VGPT

2 746 C
2 747 C DOSAGE ANSWER PER DROPLET

2 748 C
2 749 DOSGD z (((VCDD(l) 4 VCDD(I-1))/2.O) TMINV/O00.O)

2 750 CUMDD(1) = CUMDD(I-1) + DOSGD

2 751 750 CONTINUE
1 752 C
1I 753 DO 755 I = I,NOPTS

2 754 A m CUMDT(G)

2 75i B m CSQMT(1)

2 756 C = CGSQM(0)

2 757 D v CUMOD(I)
2 7538 TIM = TMEAC(I)

2 759 IF(IT .EQ. 1) YHEN

2 760 WRITE(6,1061) TIM,A,B,C,D

2 761 ELSE

2 762 WRITE(6,1060) TIM,A,B.CD

2 763 ENDIF

2 764 755 CONTINUE
1 *Y5 TIM = THEAC(NOPTS)

1 CLOSE(6)

1 )o! IF((IT .EQ. 1) .AND. (DISPLAY .EQ. 1)) PAUSE

1 768 756 CONIINUE
769 C
770 C "RINMLT CUMULATIVE DISTRIBUTION BASED ON PPM/AG CONVERSION FACTOR

771 C OBTAINED FROM CALIBRATION OF MIRAN ANALYZER

772 C ///////// TABLE 5 //////

773 C
774 NTBL=5
775 DO 771 IT=*,NSIT

1 776 If(IT .EQ. 1) THEN

1 777 OPEN(6,FILE='CON')

1 -78 ELSE!F((IT .EQ. 2) -AND. ((NSLT .[U. 2) .OR. (NSLI .EO. 3))) THEN

1 779 OPEN(6,FILEz'TABLE.5',STATUS='NEW')

1 780 ELSEIF((IT .EQ. 2) .AND. ((NSLT .NE. 2) OR. (NSLT .NE. 3))) THEN

1 781 GOTO 771

1 782 EISEIF((IT .EQ. 3) .1,ND. (dSLT .EQ. 3)) THEN

1 783 OPEl(5, F I.E='PRN')

1 784 ELSEIF((!T .EQ. 3) .AND. ýNSIT .NE. 3)) 7HEN
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1 785 GOTO 7',1
1 786 FI.SEfF(UT .EQ.. 4) .AND. (NSLY .. Q. 4),, 7H

1 787 OPNYLEý'"'RNI)
1 788 FN~DIV
1 789 IF(IT J.E. 'H THEN
1 790 WRITE(6,804) NFSL
1 791 ELSE

I 792 WR I E (6,805)
1 P?3 ENOIF
1 79.' IF(7I ýFQ. 1) TNhE
1 795 WRITE(6,N0) LLI
1 796 WRITE(6,31% LL2
1 797 WRITE(6,30) LL3*
1 7931 W4RTE(6,3O) LL.4
1 199 EL.E
1 3v ~ WRITEC6,810) E.L
lf 801 WRITE(6,e!0) LL2
1 802 WRITC(6,810) 113
1 803 WRITE(6,811) LL4
1 804 ENDIF
1 805 MFIT Foa. 1) rI*.N
1 806 WRITF(6,947)
1 So07 WRIIE(6,956)
1 808 WRITE(6,976)
1 309 WRITE(6,1051)
1 810 ELSE
1 811 WRITE(6,946)
1 812 WRITE(6,955)
1 813 WRITE(6,975)
1 814 WRITE 6,1050)
1 815 ENDIF
1 816 C
1 817 CCU,4Tc1) -0.0
1 818 XSQI"T(1) u0.0
1 819 XGSQM(1) v0.0
1 8i20 CCUMD(1) =0.0
1 821 C
1 822 DO 770 1 - 2,NOP1'S
2 823 C
2 824 C CALCULATE DOASAGE USING P'PM/A8 FROM CALIBRATION OF MIRAN ANALYZER
2 825 C (MILL!GRAA MIMUTES PER CUi3IC METER)
2 826 C
2 827 DOSXT -((CCDT(I) + CCOT(T-1D)/2.O) * TNINIV,1OCL0
2 828 CCUMr(I) -CCUMT(I-1) +DOS.XT
2 829 C
2 830 C C!'AGE ANSWER PER SQUARE METER OF CONTAMINATION
2 831 C
2 P,32 XSQMT(l) = CCUM

T
(I)V.3387

2 r33 C
2 834 L. DOSAGE ANSWER PER GRAM PER SQUARE METER OF CONTAM!NATIO4
2 8.3S C

2 836 XGSQM(I) -CCUMT(I)/VGPI
2 837 C
2 838 L (DOZAGE ANSWER P~k CROPLET
2 839~
2 840 DOSXD =(((CLC,0(I) 4CCDD(I-1))/2.0) *TMINV/l1d0i.0)
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• .I1 CCUMD(1) - CCUMD(I-1) + DOSXD
2 842 770 CONTINUE
1 843 C
1 F44 DO 775 1 = 1,NOPTS
2 845 A = CCUMT(I)
2 846 9 = XSQMT(I)
2 847 C = XGSQM(I)
2 848 D - CCUMD(I)

2 849 TIM x TMEAC(I)
2 850 IF(IT .EQ. 1) THEN
2 851 WRITE(6,1061) TIM,A,B,C,D
2 852 ELSE
2 853 WRITE(6,1060) TIM,A,B,C,D
2 854 ENDIF
2 855 775 CONTINUE
1 856 CLOSE(b)
1 857 IF((IT EQo 1) .AND. (DISPLAY .EQ. 1)) PAUSE
1 858 771 CONTINUE

859 C
860 C CALCULATE AND PRINTOUT DROPLET EVAPORATION HWSTORY
861 C CONVERT MASS OF DROPLET IN GRAMS TO MILLIGRAMS
862 C /////// TABLE 6 ////I/I///i

863 C
864 NTBL=6
865 XMASD = CMASS * 1000.0
866 DO 772 ITsI,NSLT

1 867 YF(IT .EO. 1) THEN
1 868 OPEN(6,FILE='CON-)
1 869 ELSEIF((IT EQ. 2) .AND. ((NSLT EQ. 2) .OR. (NSLT .EQ. 3))) rHEN
1 870 OPEN(6,FILE='TABLE.6',STATUS=INEWI)
1 871 ELSEIF((IT .EQ. 2) .AND. ((NSLT .NE. 2) .OR. (t:SLT .NE. 3))) THEN
1 872 GOTO 772
1 873 ELSEIF((IF .EQ. 3) .AND. (NSLT .E3. 1)) tHEN
1 874 OPEN(6,FILE='PRN')
I 875 ELSEIF((IT .EQ. :'.AND. (NSLT .NE. 3)) '.HEN
1 876 GOTO 772
1 877 ELSEIF((IT EQ. 4) .AND. (NSLT .EQ. 4)) ThEN
1 878 OPFN(6,FILE='PRN')
1 879 ENDIF
1 880 IF(IT .E). 1) THNL
1 881 *RITE(6,804) NTBL
1 882 ELSE

1 883 WRITE(6,805)
1 884 ENDIF
1 885 IF(IT .EQ. 1) THEN
1 886 WPITE(6,30) LL1
1 887T WRITE(6,30) LL2
1 688 JRITE(6,30) LL3
1 889 WRITEk6,30) LL4
1 890 ELSE
1 891 WRITE(6,810) ULL
1 892 WRITE(6,810) LL?
1 893 WRIIE(6,810) 1L3
1 594 WRITE(6,811) LL4
1 895 ENDiF
1 896 IF(I[ .FO. 1) IHEN

83
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1 897 WRIwTE(6,,1111,'
1 898 WRIIE(6,1121)
1 899 WRITE(6,1141)

1 900 WRITM6,111T~)
11 901, LiSE
1 902 WRITE(6,1110)
1 C03 WRITE(6,1120)
1 904 WRITE(6,1140)
1 0%ý WRITE(6,1150)
1 906 ENDIF

1 907 00 785 1=1,NOr'S
2 908 C
2 909 TIM = TMEAClI)
2 910 AX =EVAPN(l)
2 911 ACDMG = (EVAPM(1) - EVAPM(l)) *1000.0

2 912 ACOMF = EVAPN(1) - [ANY

2 913 8x EVAPKcI) *1000.0
2 914 CX mEVPM5(l) 1000.0
2 915 DY = EWIN5(I)
2 916 FRT =TMEAC(I)/TIMT
2 917 FRH7(I) =TMEAC(I)/HAFIN
2 918 FHlL =FRHT(I)
2 919 C
2 920 IF((VOLTN(NOPTS) .GE. .5) .AND. (IT EQ,']") THEN
2 921 WRIIE(6,1169) IHM,BX,AX,ACDMG,ACDMFCX,YJf~i'(TFHL
2 922 ELSEIF((VOLTN(NOPTS) SGE. .5) .AND. (IT J1E.1 )) THVN
2 923 WRITE(6,117O) TIM,BX,AX,ACDMG,ACDMF,CY,ý'.ý' * 2RT,FHL
2 924 ELSEIFc(VOLTN(NJOPTS) .LT. .5) .AND. (17 EQ. 1)) THFN
2 925 WRITF(6,1172) TIM,BX,AX,ACDMG,ACDNF CXD',FRTDASH
2 9?6 ELSEiF((VOLTN(NOPTS) .LT. .5) .AND. TJ NE. 1); THEK
2 927 WRITE(6,1171) TIME 8X ,AXACDMG,ACDMF ý",DY,FRT,L)ASll
~? 928 EIJDIF
2 929 785 CON T INUE
1 9!3) .LOSE(6)

1 931 IF((IT .EQ. 1) .AND. (DISPLAY .EQ. 1)) PAUSE
1 932 772 CONTINUE

933 C
934 C PRiNTtUT EVAPORATION HISTORY OF DEPOSITED DROPLET
935 C I////ITABLE 7/////
936 C
937 NTBL=7
938 DO 778 1T-1,NSLT

1 939 MFIT .EQ. 1) THEN
1 940 OPEN(6,FILE-'COW')
1 941 ELSEIM(IT EQ. 2) .AND. ((NSLT .EQ. 2) C~R. (NSLT .EQ. 3))) THEN
1 942 OPEN(6,FILEx'TABLE.7',STATUS='NEW')
1 943 ELSEIM(IT .EQ. 2) .AKD. ((NSLT .NE. 2) .OR. (NSLT .NE. 3))) THEN
1 944 GOTO /78
1 945 ELSEIF('JT EQ. 3) AND. (NSLT EQ. 3)) THEN
1 946 GPEN(6,FILE='PRN.)
1 947 ELSEIFUIT E0. 3) .AND. (NSLT .NE. 3)) THEN
1 948 GOTO 778
1 949 ELSEIF((IT .EU. 4) .AND. (NSLT .EQ. 4)) THEN
1 950 OPENC6,FHLE'PRN.)
1 951 ENDIF
1 912 F(IT .EQ. 1) THEN
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1 953 WRIrE(6,"ýA4) NTBL
1 954 ELSE

1 955 WRITE(6,805)
1 956 ENDIF
1 957 IF(IT .EQ, 1) THEN
1 958 WRITE(6,301, L11
1 959 W~RITE(6,30) 112
1 960 WRITE(6,30) L13
1 961 WRITE(6,30) LL4
1 962 ELSE
1 963 WRITE(6,810) L11
1 964 WRITE(6,810) LL2
1 965 WRITE(6,810) 113
1 966 WRITE(6,811) 114
1 967 UNDIF

1 968 lý(IT .EQ.1) 1HEN
1 969 WRITE(6,1114)
.1 970 WRITE(6,1126)

1 971 WkI1E(6,1117)
1 972 ELSE
1 973 WRITE(6,1115)
1 974 WRITE(6,1125)

1 975 WRITE(6,1116)
1 976 ENDIF
1 977 DO 777 1 = 1,NOPTS
2 978 C
2 979 TIM = TMEAGM(I
2 980 AX xEVAPN(1)
2 981 BX a EVAPM(I) * 1000.0
2 982 ACONG - (EVAPM'(1) - EVAPM(l)) *1000.0
2 983 ACDMF a EVAPN(1) -EVAPN(l)
2 984 ACDMN a ACOMFI(1 - EVAPN(NOPTS))
2 985 FRT - THEAC(I)/TIMT
2 986 FRHT(I) - TMEAC(I),(HAF',A
2 987 FHL - FRHT(I)
2 988 C
2 989 IF((VOLTN(NOPTS) .GE. .5) .AND.(IT .EQ. 1)) THEN
2 990 'dRITE(6,1174) TIM,FR1,fl1LBX,AX,ACDMG,ACDMF,ACDMN
2 991 ELSEIF((VOL.TN(NOPTS) .GE. .5) .AND. (IT .NE. I)) THEN
2 992 WRITE(6,1175) TiM,FRT,FHL.I3X,AX,ACDMG,ACDMF,AC0MN
2 993 ELSEIFsj(VOLTN(N0PTS) .11. 5) .AND. (IT .EQ. 1)) THEN
2 994 WRITE(6,1177) TIM,FRT,DASH,BX,AX,ACDHG,ACDMF,ACDMrI
2 995 ELSEIF((VOLTN(NOPTS) .LT. .5) .AND. (IT .NE. 1)) THEN
2 996 WRITEL6,1176) TIMFRT,DASN,8X,AX,ACDMG,ACDMFACDMN
2 997 ENDIF
2 998 777 CONTINUE
1 999 IF(IT .EQ.1) THEN
1 1000 WRITE(6,1213)
1 1001 ELSE
1 1002 WRITE(6,1212)
1 1003 EWDIF
1 1004 CLOSE(6)
1 1005 IF((*T .EQ. 1) .AND. (DISPLAY EQ, 1)) PAUSE
1 1006 778 CONFINUE

10J07 C
1008 C

35
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1009 C PRINTOUT DROPLET MASS INFORMATION FROM TRAY MASS LOADING
1010 C AND NUMBER OF DROPLETS ON EACH SUBSTRATE
1011 C /////////// TABI.E 8 //f/////
1012 C
1013 NTBL=8
1014 DPPO - 0.0000
1015 DO 788 IT=1,MSLT

1 1016 IF(IT .EQ. 1) THCN
1 1017 OPEN(6,FILE='CONI)

1 1018 ELSEIF((IT .EQ. 2) .AND. ((NSI.T .EO. 2) OR. (NSLT .EQ. 3))) THEN
1 1019 OPEN(6,FILE='TABLE.8',STATUS='NEWI)
1 1020 ELSEIF((IT .EQ. 2) .AND. ((NSIT .NE. 2) .OR. (NSLT .NE. 3))) THEN
1 1021 GOTO 788
1 1022 ELSEIF((IT .EQ. 3) .AND. (NSLT .EQ. 3)) THEN
1 1023 OPEN(6,FI.E='PRN'I)
1 1024 ELSEIF((IT .,.Q. 3) .AND. (NSLT .NE. 3)) THEN
1 1025 GOTO 788
1 1026 ELSEIF((IT .EQ. 4) .AND. (NSLT .EQ. 4)) THSN
1 1027 OP:N(6,FILE='PRW)
1 1028 ENDIF
1 1029 IF(IT .EQ. 1) THLN
1 1030 WRITE(6,804) NTBL
1 1031 ELSE
1 1032 WRITE(6,805)
1 1033 ENDIF
1 1034 IF(IT .EQ. 1) THEN
1 1035 WRITE(6,30) LL1
1 1036 WRITE(6.30) LL2
1 1037 WRITE(6,30) LL3
1 10! WRITE(6,30) LL4
1 1031. ELSE
1 1040 WRITE(6,810) LL1
1 1041 WRITE(6,810) LL2
1 1042 WRITE(6,810) LL3
1 1043 WRITE(6,811) LL4
1 1044 ENDIF
1 1045 IF(IT EQ. 1) THEN
1 1046 WRITE(6,821)
1 1047 WRITE(6,831)
1 1048 WRITE(oo41) GMlTPGM2TP,GM3TP
1 1049 ELSE
1 1050 WRITE(6,820)
1 1051 WRITE(6,830)
I 1052 WRITE(6,840) GM1TP,GM2TP,GM3TP
1 1053 ENDIF
1 1054 C
1 1055 IF (NCOOE .GE. 6) GOTO 786
1 1056 C
1 1057 IF(IT .EQ. 1) THEN
1 1058 WRITE(6,851) DFPO,DPPTDPPT
1 1059 ELSE
1 1060 WRITE(6,850) DPPO,DPPT,DPPT
1 1061 LNDaF
1 1062 C
1 1063 IF (NCODE LT. 6) GOTO 787
1 1064 C

86
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1 1065 786 CONtINUE
1 1066 DPP3 = DPPT/2.0
1 1067 DPP,? DPP3
1 1068 MFIT .EQ. 1) TrIEN
1 1069 WRIIE(6,851) OPPO,DPP2,DýP3
1 1070 ELSE
11071 WRITE(6,850) 0PPO,0PP2,0PP3
11072 ENUIF

1 1073 C
1 1074 787 CONT~INUE
1 1075 IF(IT EQ. 1) THEN
1 1076 WRITE(6,86-1) GPM21,GPM22,GPM23
1 1077 WRITE(6,871) TMI,TM2,TM3
1 1076 WRITE(6,881) E'fDPM
1 1079 W[UTE(6,891) SDmmS
1 1080 WRITE(6,901) SEVAS
1 1081 WRITEaI,,911) EQDPO
1 108? ELSE
1 10133, UIRTE(6,W6) GPM21,cGPM22,GPM23
1 10&4 W~RITE(6,,370) TM1,T1M2,TM3
1 1085 %L'RITE(6,880) FTDPM
1 )036 WRITE(6,890) ,'0MAS
1 1087 WRITE(6~,900) SEM)'S
1 '1O88 WRITE(6,910) EQOPIU
1 1089 r:NDIF
1 1090 C
1 1091 C CALCUALTE MASS SAiýPLED BY MIRAN ON' SUBSTRATE RASIS
1 1092 C
1 1093 SMAS =CUMOT(NOPTS) -17.5E-5
1 1094 XSMAS CCUMT(N0PTS) *7.5E-5
1 1095 C
1 1096 C COMPARE WITH SdJ8SýRATE MASS ANS EXPRESS AS PERCENT
1 1097 C
1 1098 RMAiS (SMAS/(C6MAll * OPP()) * 100.0
1 1099 XRIýAS =(XSMAS/(KHASS, * LPPT)) * 100.0
1 1100OC
1 1101 C CALCULATE THE DILI-ERFCE HLETWEEN MIRAN SAMPLED MASS FOR
1 1102 C CALCUALTED AND CAI.1RAFED PPM/AS CONVERSIOH FACTOR.
1 1103 -.
1 1104 DIFMS = SMAS -XS1NAS
1 ',W5 HUTI .EQ. 1) WhE)
1 1106 V!RITEU6,1101) 01 VMS
1 1107 WRITF:(6, 10S1) E. MAR
1 1105 WRITE(6,10Yl) PRPA8
1 1109 WRITF(6,1071)

1110 WRITEOt,IW73) RMAS
11111 W~llE(6,107'5) XRMAS

1 1112 ELSE
1 1113 WRI rE(6,1100) DIFMS
1 )114 WR~IE(6,1080) CPMAU.
1 1115 WRITE(6,1090) PRPA8
1 11,16 WRIIE(6,107'0)

11117 UP! IE(6, 1012) RMAS
1 11 wi? II E 6, 1074) X R IA,,
1 1119 E.NDI F
'1 1160
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1 1121 IF(IT EQ. 1) .AND. (DISPLAY .EQ. 1)) PAUSE
1 1122 788 CONTiNUE

1123 C
1124 C FORMAT STATMENTS FOR INPUT DATA
1125 C
1126 C
1127 C
1126 C CALCULATE FVAPORATION RATE FOR SINGLE DROPLET
1129 C
1130 N = NOPTS - 1
1131 C
1132 C ANSWER MiCROGRAMS PER MINUTE
1133 C
1134 EVPRM(1) w (EVAPM(1) - CMASS)/TMINV
1135 C
1136 C ANSWER FRACTIONAL AMOUNT PER MINUTE
1137 C
1138 EVPRN(1) = EVrRM(1) * CMýSS/EVAPM(1)
1139 TIMER(1) = TMEAC(1)
1140 FRTM(1) = TIMER(1)/TIMT
1141 C
1142 DO 790 1 = 2,NOPTS

1 1143 C
1 1144 C ANSWER MICROGRAMS PER MINUTE
1 1145 C
1 1146 EVPRM(I) = (EVAPM(1) - EVAPM(I-1))/TMINV
1 1147 C
1 1148 C ANSWER FRACTIONAL AMOUNT PER MINUTE
1 1149 C
1 1150 EVPRN(Il = CVPRM(I) * CMASS/EVAPM(I)
1 1151 C
1 1152 TIMERCI) = TMEAC(1)
1 1153 FRTM(i) = TIMER(I)/TIMT
1 1154 790 CONTINUE

1155 C
1156 C EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY
1 157 C /////// TABLE 9 ////i///
1158 C
1159 lIJ LL9
0160 DO 796 IT=1,N$LT

1 1161 IF(IT EQ. I) THEN
1 l162 OPEN(6,FlL.E'CON')
I 1163 EkSEIF((Ir ,EQ, 2) .AND. ((NSLT f.Q. .OR. (NSLI .EO. 3))) THEN
I 116. OPEN(6,FII.E='fAL.E.9&,STATUS=rNEW°)
1 1165 ELSETF((IT .EQ. 2) .AND. ((NSLT NE. 2) OR. (NS&T .KE. 3))) THEN
1 1166 G0ot0 796
'1 1167 ELSEIF(ýJT ,EQ. 3) .AND. (NSLT £E. 3)) THEN
1 1168 OPEN(6,FiLE='PRN')
1 1169 ELSEIF((IT EQ. 3) ANO' (NS61 .NE. 3)) THEN
1 1170 GOTO 796
I 1171 ELSEIF((Il .EQ. 4) .AND. (!S6.T £E. 4)) 1HFN
1 117? OPEN(6,FIl.E='PRN')
1 1173 ENDIF
S1114 IF(It F0. 1) )HE4
, ý1755 WRIIE6,80.4) NTBL

'6 EELSE
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S1i 1? WRITE(6,805)
1 1178 ENDIF
1 I117 IF(IT .EQ. 1) THEN
1 1180 ',RITE(6,30) Li1
1 1181 WRITE(6,30) L12
1 1182 WRITE(6,30) LL3
1 1183 WRITE(6,30) LL4
1 1184 ELSE
1 1185 WRITE(6,810) LLI
1 1186 WRITE(6,810) LL2
1 1187 WR!TE(6,810) LL3
1 1168 WRITE(6,811) LL4
1 1189 ENDIF
1 1190 IF(IT .EQ. 1) THEN
1 1191 WRITE(6,1181)
1 1192 WURTE(6,1191)
1 1193 ;MITE(6,1201)
1 1194 1LSE
1 1195 WQITE(6,1180)
1 1196 WR:TE(6,1190)
1 1197 WRITE(6,1200)
1 1198 ENDIF
1 11W C
1 1200 SUMEV - 0.0
1 1201 C
1 1202 DO 795 1 - 1,NOPTS
2 1203 TIM w TIMER(I)
2 1204 FRT a FRTM(0)
2 1205 FHL - FRHT(l)
2 1206 XX a EVPRN(I) * 1E6
2 1207 YY - EVPRM(I) * 1E6
2 1208 SUMEV a SUMEV + YY
2 1209 C
2 1210 IF((VOLTM(NOPTS) .GE. .5) .AND. (IT .EQ. 1)) THEN
2 1211 WRITE(6,1209) TIM,FRT,FHL,YYXX
2 1212 ELSEIF((VOLTN(NOPTS) .GE. .5) .AND. (IT .ME. 1 )) THEN
2 '.213 WRITE(6,1210) TIN,FRT,FHLYY,XX
2 1214 ELSEIF((VOLTN(NOPTS) .L. .5) .AND. (IT .EQ. 1)) THEN
2 1215 WRITE(6,1214) TIM,FRT,DASH,VY,XX
2 1216 ELSEIF((VOLTN(NOPTS) .LT. .5) .AND. (IT .ME. 1)) THEN
2 1217 WRITE(6,1211) TINJFRT,DASH,YYXX
2 1218 ENDIF
2 1219 C

1220 795 CONTINUE
i ý221 IF(IT .EO. 1) THEN
1 1222 WRITE(6,1213)
1 1223 ELSE
1 1224 WRITE(6,1212)
1 1225 ENDIF
1 1226 CLOSE(6)
1 1227 C
1 1228 C EVAPORArION RATE AVERGED OVER DURATION OF TEST, M!CROGRAMS/MIN
1 1229 C
1 1230 ERTMX PSUMEV/NOPYS
1 1231 C
1 1232 £F(UIT .EQ. 1) AND. (DISPLAY .EO. 1)) PAUSE
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1 1233 796 CONTINUW

1234 C
123Y C
1236 C CHECK OF INPUT AND OUTPUT PARAMETER VALUES
V31 C /1///// TABLE 10 ///I
1238 C
1239 NTBL=10
1240 DO 792 IT=I,NSLY

1 1241 JF(IT .EQ. 1) THEN
1 1242 OPEN(6,FJLE='CONI)

1 1243 ELSEIF((IT .EQ. 2) .AND. ((NSLT .EQ. 2) .OR. (NSLT .EQ. 3))) THEN
1 1244 OPEN(6,FILE='TABLE.1O',STATUS='NEW')
1 1245 ELSEIF((IT .EQ. 2) .AND. ((NSLT NE. 2) .OR. (NSLT .NE. 3))) THEN
1 1246 GOTO 792
1 1247 ELSEIF((IT EQ. 3) .AND,. (NSLT .E'. 7)) THEN
1 1248 OPEN(6,FILE='PRN')
1 1249 ELSEIF((IT .EQ. 3) .AND. (NSLT .NE. 7)) THEN
1 125.) GOTO 792
1 1251 ELSEIF(()T ,EQ. 4) .AND. (NSLT EQ. &)) THEN
1 1252 OPEN(6,FILE='PRN')

1 1253 ENDIF
1 1254 IF(IT .EQ. 1) THEN
1 1255 WRITE(6,804) NTBL
1 1256 ELSE
1 1257 WRITE(6,805)
1 1258 ENDIF
1 1259 IF(IT .EQ. 1) THEN
1 1260 WRITE(6,30) LL1
1 1261 WRITE(6,30) LL2
1 1262 WRITE(6,30) LL3
1 1263 WRITE(6,30) LL4
1 1264 E'SE
1 1265 WRITE(6,810) LL1
1 1266 WRITE(6,810) LL2
1 1267 WRITE(6,810) LL3

1 1268 WRITE(6,811) LL4
1 1269 ENDIF
1 1270 IF(IT .EQ. 1) THEN
1 1271 WRITE(6,1218)
1 1272 WRITE(6,1202) PRPAe
1 1273 WRITE(6,1204) COVLQ
1 1274 WRITE(6, 1206) PERCP
1 1275 WRI[I(6,1216) Z
1 1276 WRITE(6,1221) X
1 1277 wRirE(6r1?31) Y
1 1278 WRITE(6,1237) DARTN
1 1279 WRITE(6,1241) TRAY14
1 1280 WRITE(6,1243-) NCL9E
1 1281 JRITE(6.124'ý) CODEL
1 1282 WRITE(6,124 ) TMAS,
1 1283 WRITE(6,124 ) CH4S,,

1 1284 WRITE(6*17? (K
1 1285 WRITE(6,12ý CPMAi
1 1286 WRITEý6,12: I F ý
1 1287 WRITE(6,12 ) CCV-
1 1288 WRITE(6,12 ACVi

90
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1 1289 ELSE
1 1290 WRITE(6,1217)
1 1291 WRITE(6,1207) PRPAB
1 1292 WRITE(6,1203) COVLIQ
1 1293 WRITE(6,1205) PERCP
1 1294 WRITE(6,1215) Z
1 1295 WRITE(6,1220) X
1 1296 WRITE(6,1230) Y
1 1297 WRITE(6,1236) DARTN
1 1298 WRITE(6,1240) TRAYM
1 1299 WFITE(6,1242) NCODE
1 1300 WRITE(6,1244) COOEL
11301 WRITE(6,1246) TMASS

1 1302 WRITF(6,1?48) CMASS
1 1303 WR17E(6,129?) CK
1 1304 WRITE(6,1250) CPMAB
1 13o5 WRITE,6,1260) TVCF3
'11306 WRITE(6,1270) CCV/R1

1 1307 WRITE(6,1280) ACVTM
1 1308 ENDIF
1 1309 C:
1 1310 IF((VOLTN(NOPTS) .GE. .5) .AND. (IT .EQ. 1)) THEN
1 1311 WJRITE(6,1289) HAFTM
1 1312 ELSEIF((VOLTN(NOPTS) .GE. .5) .AND. (IT .NE. 1)) THEN
1 li`13 WRITE(6,1290) HAFTM
11.014 ELSEIF((VOL1N(NOPTS) .LT. .5) .AND. (IT .EQ. 1)) THEN

1 131", WRITE(6,1288) DASH
11316 EISEIF((V0LTN(NGPTS) .LT. .5) .AND. (IT ,NE. 1)) THEN

1 1'17 WRITE(6,1291) DASH
1 i318 ENDIF

13S19 C
1 1321) IF(IT .EQ. 1) THEW
1 13C`A WRITE(6,1301) T2
1 132' WRITE(6,1311) Ti
1 132: WRITE(6,1321) V?
1 1324 WRITE(6,1329) V1
.11325 ELSE

1 1326 WRIFE(6,1300) T2
1 1327 WRIiE(6,1310) Ti
1 !328 WRITE(6.1320) V2
i V9 WRITE(6,1330) VI

1 'l30 FNDIF
1 1_S31 C
1 1332 7F((VOLTN(NOPYS) .GE, .5) .ANDJ. (IT .EQ. 1)) THEN

1 1333 4R!TE(6, 1328) ERKIF
1 15334 11ITE(6,1327) ERTNX
11335 LSEIF((VOLTN(NOPTS) .GE. .5) .AND. (IT NHE. 1)) Th:EN

1 1336 4-TE(6,1331) ERHLF
1 '1337 _.RITE(6,1332) ERTMX

1 1338 ELSEIF((VOLTN(NOPTS) .LT. .5) .AND. (IT .EQ. 1)) THEN
1 1339 WRITE(6,1126) DASH
I 134C WR!TE(6, 1336) DASH
1 1341 ELSEIF((VOL' 4(NOPTS) Ll. .5) .AND. (!T .NE. 1)) THEN
1 1342 URIIE(6,1333) DASH

11343 WRITE(6,1335) DA~SH
i 1344 ENDIF
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1 1345 C
1 1346 C IF((VOLTN(NOPTS) .GE. .5) .AND. (IT .EQ. 1)) THEN
1 1347 C WRITE(6,7327) ERTMX
1 1348 C ELSEIF((VOLTN(NOPTS) .GE .5) .AND. (IT .NE. 1)) THEN
1 1349 C WRITE(6,,1332) ERTMX
' 1350 C ELSEIF(CVOLTN(NOPTS) .LT. .5) .AND. (iT .EQ., 1)) THEN
1 1351 C WRITE(6,1336) DASH
1 1352 C ELSEIF((VOLTN(NOPTS) .LT. .5) .AND. (IT .NE. )) THEN
1 1353 C WRIIE(6o,1335) DASH
1 1354 C ENDIF
1 1355 C
1 1356 IF(IT ,EQ. 1) THEN
1 1357 WRITE(5,1325) ENDV
1 1353 ELSE
1 1359 WRITE(6,1334) ENDV
1 1360 ENDIF
1 1361 CLOSE (6)
1 1362 IF((IT .EQ. 1) .AND. (DISPLAf .EQ. 1)) PAUSE
1 1363 792 CONTINUE

1364 C
1365 C CALCULATE THE EFFECTIVE WINDSPEEDS TO ACHIEVE PPM/AB CALIBRAIION
1366 C VALUE PRPAB FROM TEST DATA
1367 C
1368 IF (WOTUN .LT. 5.0) GO TO 798
1369 C FOR HIGH WIND SPEED TESTS
1370 AREAN = 10.5 * 4.0
1371 AREAL - 10.0 * 3.5
1372 GO TO 799
1373 C FOR LOW .11ND SPEED TESTS
1374 798 AREAH - 10.5 * 4.0
1375 AREAL - 10.0 * 3.5
1376 799 ARCRI = DARTN/AREAH
1377 ARCR2 w DARTN/AREAL
1378 C
1379 C ASSUME DYNAMIC CROSS-SECIIONAL AREA OF 10.25 BY 3.7, S,) INCHES
1380 C WINDSPEE6 IN MPH
1381 C
1382 WMPHI a (CPMAB/PRPABj * AIRSP
1383 C
1384 C EQUIVALENT INOSPEED IN FPM
1385 C
1386 WFPMI = ,MPH1 * 88.0 + S
1387 C
13t!8 C ASSUME DYNAMIC CROSS-SECTIONAL AR'A O0 10.5 BY 1.0 Su INCHES
1389 C WINDSPEED IN MýH
1390 C
1391 W.4PH2 - WmPh! * ARCR1
1392 C
1393 C EQUIVALENT WINrSPEED iN FPM
1394 C
1395 WFPM2 = WMPH2 * 88.0 + .5
1396 C
ý397 C ASSUME DYNA4IC CROSS-SECTIONAL AREA OF 1ur:, BY S.', UJAk[ li~if ,

1.398 C WINDSPFED IN MPH
!399 C
1400 WmPH3 = WMPHI A ARCR2

92
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1401 C
1402 C EQUIVALENT WINDSPEED IN FPM
1403 C
1404 WFPM3 = WMPH3 * 88.0 + .5
1405 C
1406 C
1407 C CALCULATE IHE EFFECTIVE W!NDSPEEO)S TO ACHIEVE PPM/AB CALIBRATION
1408 C VALUE = PRPAB + 3 SIGMA
1409 C ASSUME DYNAMIC CROSS-SECTIONAL AREA OF 10.25 BY 3.75 SO INCHES
1410 C
1411 AHPRA = PIPAB + 7.5
1412 C
1413 C WINDSPEED IN MPH
1414 C
1415 SMPH1 = (WMPH1 0 PRPAB)/AHPRA
1416 C
1417 C EQUIVALENf WINDEPEED IN FPM
1418 C
1419 SFPM1 = SMPH1 * 88.0 + .5
1420 C
1421 C ASSUME DYNAMIC CROSS-SECTINAL AREA OF 10.a BY 4.0
1422 C WINDSPEED IN MPH
1423 C
1424 SMPH2 = SMPHI * ARCRI
1425 C
1426 C EQUIVAiEN' WIIIDSPEED IN FPM
1427 C
1428 SFPM2 = Shi? * 88.0 + .5
1429 C
1430 C ASSUME DYIIAMIC CROSS-.SECTIONAL AREA OF 10.0 BY 3.5 'W INCHES
1431 C WINDSPEED IN MPH
1432 C
1433 SMPH3 - SMPHI * ARCR2
1434 C
1435 C EQUIVALENT WINDSPEED IN FPM
1436 C
1437 SFPM3 = SMPH3 * 88.0 + .5
1438 C
1439 C CALCULATE THE EFFECTIVE WINDSPEEDS TO ACUiEVE PPM/A3 CALIBRATION
1440 C VALUE = PRPAB -3 SIGMA
1441 C
1442 ALPRA = PRPAB - 7.5
1443 C
1444 C ASSUME DYNAMIC CROSS-SECTIONAL AREA OF 10.25 BY 3,75 SQ INCHES
1445 C WINDSPEED IN PIPtl
14(6 C
1447 AMPHI - (U4PHI * PRPAB)/ALPRA
1448 C
1449 C. EQUIVALENT UINDSPEED I1 FPM
1450 C
1451 AFPMl = AMPH1 * 88.0 + .5
1452 C
1453 C ASSUME DYNAMIC CROSS.SECT!)NAL A0A Of 10._ BY 4.0 SQ INCHES
1454 C WINUSPEED IN MPH
1455 c
1456 AMPHZ = AMPHI * ARCR1
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1457 C
1438 C EQUIVALENT WINDSPEED IN FPM
1459 C
1460 AFPM2 = AMPH2 * 88.0 + .5
1461 C
1462 C ASSUME DYNAMIC CROSS-SECTIONAL AREA OF 10.0 BY 3.5 So INCHES
1463 C WINDSPEED IN MPH
1464 C
1465 AMPH3 = AMPHI * ARCR2
1466 Z
1467 C EQUIVALENT IN FPM
1468 C
1469 AFPM3 = AMPH3 * 88.0 + .5
1470 C
1471 C EFFECTIVE WINDSPEEDS FOR TEST TO ACHIEVE PPM/AR OF MIRAN
1472 C CALIBRATION FOR THE TEST DATA
1473 C /////// TABLE 11 ///////
1474 C
1475 NTBL=11
1476 00 793 IT=1,NSLT

1 1477 IF(IT .EQ. 1) ThEN
1 1478 OPEN(6,FILE='COIJ')
1 1479 ELSEIF((!T .EQ. 2) .AND. ((NSLT .EQ. 2) .OR. (NSLT .EQ. 3))) THEN
1 1480 OPEN(6,FILE=ITABLE.11',STATUS='rEW')
1 1481 ELSEIF((IT .EQ. 2) ,AND. ((NSLT NE. 2) .OR. (NSLT .HE. 3))) THEN
1 1482 GOTO 793
1 1483 ELSEIF((IT .EQ. 3) .AND. (NSLT oEQ. 3)) THEN
1 1484 OPEN(6,FiLE='PRN')
1 1485 ELSEIF((IT .EQ. 3) .AND. (NSLT .NE. 3)) THEN
1 1486 GOTO 793
1 1487 ELSEIF((IT .EQ. 4) .AND. (NSLT EQ. 4)) THEN
1 1488 CPEN(6,FIL-='PRN')
1 14F9 ENDII
1 1490 IF(IT .EU.l) THEN
1 1491 WRITE(6,804) NTBL
1 1492 ELSE
1 1493 WRITE(6,805)
1 1494 ENDIF
1 149i IF(IT EO. 1) THEN
1 1496 WRITE(6,30) LL1
1 1497 WRI[E(6,30) LL2
1 1498 WRIII(6,30; L[3
1 1499 WRIIE(6,30) It.4
1 1500 ELSE
1 1501 WRITE(6,810) l1(
1 150? WRITF(6,810) 4L2
1 1503 WPRIE(60810) LL3
1 1504 WRITE(6,811) Lt4
1 1505 FNOIF
I 1506 IF(fT EQ 1) THEN
1 1501 WRITE(6,1401)
1 !508 WRITE(5.,1411)
S1509 I4SE

1 1510 WRITE(6,1.O0)
1 1511 WRJT[(6,1"10)
1 1512 N)
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1 1514 Tf(tkTU(NW 5.0) 6i0 f0 7000
1 1515 C
1 151V I((IT C0. 1) THEeJ
1 1$17 W'ý1iT(6,1421)
1 1518 ELSE
1 15 19 WRITE(6,1420)
I 15?c ENDI F
1 15? 1 GoU 1O 7050
1 1522 ?OOl CONTINUE'
i1523 17(hT EQ. 1) YHEN

1 1,52!4 WR ITE (6, 1426)
1 15215 E LSi-*
1 1526 W"i`E(6,1425)
11527 ENDIc

1 1528 7050 LONTIMUE
1 '529 7-(IT £0O. 1P 1 HEN
11530 WRITiý6,1431)

1 1531 WURTE(6,1441) ALPRA,AMPH2I,AFPIM2.)AMI4I1,,AFPM1,AMPH3,AFPM3
1 1532 WRITE(6,1441) PRPAD,WMPH2,4FPM2ýWMPH1,WýFPM1,WMPII3,Wi'PM3
i 1533 WRITFE(6,1441) AHPRA,5MPH2,SFPMŽ2,SMPH1,SFPM1,SMPH3,SFPM3
1 1534 ELSE
1 1535 WRITE(6,1430)
1 1536 WRITE(6,1440) AL.PRA,AMPH2,AFPM2,AMPH1,AFPMI,AMPH3,AFpm3
1 l,1537 WRITE(6,1440) PRPAB,WMP12,WE-PM2,WIMPH'IWFPM1,WMPH3,WFp)M3
1 1538 WR.TTE(6,1440) AHPRA,SMPH2,SrPM2,SMPHI,SFPM1,SMPH43,;FPM3
1 1539 ENDIF
11540 WRITE(6,2000)
11541 CLOSE(6)

1 1542 IF((IT E.E~. I) .AND. (DISPLAY EQ. 1)) PAUSE
1 '1543 793 CONTINUE

1544 C
1 ,4 5 C
15/46
1547 C
1548 C OPTiON TO RUN THE PROGRAM AGAIN WITH ANOTHER DATA FIL.E
1549 C
1550 1550 ANSWER='
1551 WRITE(*.1500)
1551'! WRIIE('*,1530)
1553 WRITE(*,1-40)
1554 READ(*,30) ANSWER
1555 IF((ANSWER NE. lT') AJND. (ANSWER .NE- ly) .AND. (ANSWER -NE., IN
1556 &1) .AND.(NSE .N.') GlD1O

155SWE NF(F.C 0.'' OnR) (ANSWF 15!O. ')GT

1553 lf((ANSWER .EQ. ON-) .OR. (ANSWER E£0. Ir)) 6010 9999
;559 C
1560 C FORI1AT STATEMENTS FOR PROGRAM
11561 C
1562 710 fORMAI(A)
1563 35 FORMAT(FT.2,F?.2,F7.2,v6.1, lS,F8.1,F7.2,F8.?)
1564 40 FORMAT(F7.3,f*7.,I5, F7.?.)
1565 45 FORMAT(14)
!566 51 FORMA!(1H0(,'INOEX MILLIVOJLT VOLT INDEX MILAIVOLT VOLT

i se 7 1 1NDý M ?1!L LIV0. T Vul. f)
1568 52 l~kt'A¼IU i yxI~xL 4i~45,42 .,~4',IXF3
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1569 U4)
1570 53 FORMAT(/1X,OTHIS IS THE MiRAN VOLvAGE DATA ;N THE SLLECTED' Fll.X)
1571 55 FORMAT(H ,'DO YOU WISH TO CONTIIWJ WITH 01E ANALY71S USING MI'S U

1572 &ATA?')
'1573 57 FORMAT(1H0.lANSWFR Y FOR YES OR N FOR NO...ThFN PRESS ENTER')
1574 1304 FORMAT(1H1/,37X,'TAI-ElE,I3/)
1575 805 F0RMAT(lH1//,61I(,'TABL.E'/)
1576 810 FURMAT(28X,A)

1578 820 FCRMA1(1H ,37X,ISUMMARY OF LIQUID COHIA0IIN1.. IN BlY SUBSI RATE POSiT
1579 &ION')
'1580 821 FORMAY(8X,l "?MARY OF 110010I CONTAMINATION BY ýUBSTRATE POSIT!ON.)
1581 8230 FORMAT(//49X,4SUBSTRATE 1),8X, 'SUBSTRATE ?',8X. 'SUJBSTRATE N31/)
1582 831 FORMAT(//29X,'SLIRSTRATE 1',8X, -SUBSTRATE 2ý,ft, 'SUBSTRATE 3',f/)
1583 946 FORMAT1H ,25(,ý CONTAMINATION, GRL.MS',i.X,FT.3,',4X,FS,3,14X,F5.3,
1584# 841 FORMATIH ' CCJNTAMiMAINl S4,1105X N,62~,~46
iSO5 85U FOR14AT(1H ,25X,l ?VUMBER 77 ROPLFTS',5X,F8.3,11X,F8.3,11K,F8.3)
1586 851 FORMAT(IH ý' NU00EA OF OkO)PLFTSO,6X,F14.6,,5>X,F14.6,5X,F14,6)
1587 860 FORMAT(1H 2SX%- GRAMS PER SO MEýTER',5X,F8.3A'.X,F8.3,j1XF8.3)
1588 861 FOR.ArA H l' GRAMS PER SQ METER',6X,Fl14J,5X,':14..6,5XFl4.6)
1589 870 FCRMAT(1II ,25X~f G~RAMS P~ER DROPLFr.T',1OX,F6.5,13X,F6.5,13X,F6.5/1/)
1590 871 ;ORMATtlit l GRAMS PER DROPLET' TX,F14.6,5X,F1'..6,5X,F14.6/1)
1591 KC0 FORMAT(1i ,25X2l ESTIKITED MEAN DROPLET MASS',12X,F8 5,' GRAM-S')
1592 861 'ORAT,:1'lv I ES 4XATED 10.EAN DROPLET MASS1,2Yjs.5,1 GRAMS')
1593 890 FORMAT(14 ,25X,' STANDARD VEVIATION OF TES: OROPLET MASSI,Y8.5,1 G
1594 &RAMS')
1595 891 FORMAT(1il l vTANDARD DEVIArION OF TE ST DROPLET Mi 'J8.5,'1i~-
1596 RI
1597 900 FORMAT(1P ,25x,, STANDARD ERROR OF MEAN MA~SS ESfIMAtNT',3X,F8.5,' G
1598 &RAMS'/)
1599 901 FORMAT(1H l' STANDARD ERROR 0; hEAN MASS ESTIMANIT',3X p. 5, -PANI

1600 &1
1601 910 K)RMAT~li ,26X,4EQUIVALENT DROPLET DIAMETER',11X,-6.2,' MILLIMETER
160~? ýl
1603 911 FORMIAT(1H ,' EQUIVALENT DROPLET OIAMETERý,12X,F6..2,' MILLIMETERS
1604 &/)
1605 918 FORMAT~iR ,40X.IOUTPUI VOLTAGE DATA FROM MIRAN IA VA-OR ANALYZEki/
1606 It
1607 919 FORMATCI10,16X, 'uUTPUT VOLIAI.E DATA FROM1 M(RAN IA VfPOR ANALY2.ER'/
1608 &
1609 920 FORMAI(/30X,'NIRAN VAPOR ANAL1ZLR',F6.?,2X, t'Iq'ý)ThANCE UJNITS vEik
1610 gOfLT,'
1611 921 I`OPHA1(6x.' MIRAN VAPOR ANALY7'ER',V,6.2,2X,lABSORuANCE. UNIls PLR VO
16 1 &l
1613 922 FORMAT(.51X, lANAl.Y,!ER I 4,4 'OIJPI~i ' ,12X, I CUMULATI UL DI FIR!RUITION FOR
1611. & TWO SUBSTRATE-S')
1615 923 FORMATef>X, ANALYZER',5X, 'OUTPUITý,' 2X, 'CUJMUJLATIVE DISTRI13UIION T
1616 SLIBsTRA7 Sl)
161t 9.1 ýAAT(lP ,.2XTVIE',-4X, .ASSORI3ANCE', 1OX, 'El. ý ,F) TIMF.' bX,'TOTAL

1620 &' ,iX, 'TOT~l')
1621 55 FORMAT( 1H ~U'1 UT '( O.5 S,'iINJI X yU R

16z &,lNORHA.L17TO'/)

1623 936 FURMAJIR 7> MNIS'hIHA7 'IOL'S, YUM~'S
1624 9 'NORA Z1D,/O
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1625 940 f-ORý'WI(2ý9X f8.1X,F6.4,15X,F:'. 1,8XF6.3,6X,F-8.6)
1626 941 FORMAT(5K~fl!1,3X,8.4,13X,FP?.1,8X.F6.3,6X,F8.6)
162 T 944 FORMAT(II-i,6X,'VAP0M CONIAMINATIO.A FROMi A UNIFORM ARRAY OF D0-POS~I
1628 &ED DROPLETS')
1629 945 FORMAT (I H 37Y., I VAPOR CONTAM INAT ION FROM A UIN IFoRM ARRAY OF DEPOS~
1630 &11D DROPLETS')
1631 146 FORMAT(1Hf 2?9X,'CUMULAIIVE DOS'AC6F UERIVED FROM UNIFORM ARRAY OF OF
1632 &(POSITED DRCfPLE7S1)
1633 947 FORMAl(1H0,2X, CUMULATIVE I)OSAGE DERIVED FROM UNJIFORM ARRAY OF DEP
1034 &OSITED DROPLETSI)
167ý 950 FDRMAT(IN ,49X,I(PPM/A8 BASED (IN MASS BALANCE),)
1636 951 FORMAT(1HO,l7X,0(PPM/A8 BASEDJ ON MASS BALANCE)')
16:37 955 FORMAT(IH .47IX,'(PPM/AB BASED ON MIRAN CALIBRATION DATA)')
1638 956 FORMAT(1H0,17X,'(PPM/AS BASED O0. MIRAW CALIBRATION DAIA)')
1639 970 FOMT2XILPEDX PMX 011-RGAW9," 3,11!X
1640 &IPPMl.6X,'MlCROGRAMSl)
164*1 9771 ' ,ELAPSED 4, IPPM IX, 'MICOGRAMS'AX, 1*1 ,12X, .- '8X. -6,PP

1642 &M'.,6X,IMICROGRANSI)
1643 975 FORHAT(lH 28,'IE X MILLAGRAM.MINUTES PER CUBIC
164.4 X1 MEIER *&******)

1645 976 FORMAT(1I 4y MILLIGRAMJIWNITES PER CUsC"
1646 & METER
1647 951) FORMAT(28X, 'TIME' ~18X, 'PER' ,11X, 'PEW',11X, 'PER',22X, 'PEP,)
1648 981 FRMAT(2X,I,'IME',15X,'PER',9X,'PER',10X,'PERt,19X.'PER')
16.49 990 FORHAI (49X,'OCUBIC#,9X, -METER-, 10X, ýGRAM/'ITOX, 'PER -4X, ICUBIC METE
1650 &RI)
1651 9?1 FORHAT(20X, ICUBIC','X, -MFT-.k' _TX, -GRAM/',7X, 'PER-,5X, 'CUBIC HcTER
165? 1

1653 1000 FORMAT (27X, IM NUI r , 1bX, IMF ER I8X, ISQ'UARED' 6X,'METER SQD' ,5X,'
1654 &DR9PI,6X,'PER DROP'/)
1655 1001 FORIOAT(IX, -MINUTES'$,12X, -METEI1 I 6X,'-SQUARED - 4X, 'METER SQD' ,3X,
1656 &DROP 167., ,PER DROP'! )
1657 1030 FORMAT(1H ,98X,IMETER'I//)
1658 1040 FORMAT (Z7X, F6.1, 3X, F, ,3X,F10.3,5X,FIO.3,3X,F10.3,4,X,F8.5,4X,
1659 UF8.3)
1660 1001 FORMAT( IX,F7.2,F ,.3,F1T .2,ThX,ý12.3,F103, 3X, F10.6,Fl1 ¶.3)
1661 1050 FORiIAT(H ,27X, -MIN4UTES' 3X, -DOSAGE-,49X, 'PER SQUARE METER',2X,
166? &'PER GRAM/SU METER',6X..'PER DROPLE1'!)
1663 1051 7ORMA1(li ,3X,'IMINUTESI,3X(,'DOSAGE9,4X,NPER SQUARE METE.R',2X,
1664 &'PER CRAM/SQ METE:P'.6X,-PER DROPLET'!)
1665 1060 FO)RMAT(?7<X,F6. l,3XF83,RX,F1(3,Ri(.F9.5,11XjF9.5)
1666 1061 FOýZMAT(3X,F6.,1,3X~f&3.',6X,F10.A,6X,F12.4,9x,F12.4)
166?7 1070 FORMAT(1IR 26X,Ilt"iIOFo TEST 1'5ANALYZED BY MIRAN SAtlPL'NG AT
16683 & 75 LITER PER KiNUIE TO' jotO6)

I 669 1071 FORMAT( 1ý ,IX, 'RATIO GFfF2 ri o ASS ~A>,ALYZED BY MIRAN SAWILING AT
161N' IJ l1./MIl To) ToAL MA!sS'!)

1&' 0t2 FORM1AT(H 2?6X,18ASLD ON (.AL.CULAT(ED CONVERSION WATOR UPPM/AR)

1673 1013 FORMATC1Hi ,X,-BASED ON CALCULATED CONVERSIOI' FACIOR (PPM/AB)
1674 &FlO.' ,2_X, PERCENT'!)
1675 1074 FORMM(IH 26,X,IBASE ON CALIBRATION CONVERSION FACTOP (PPM/AB) '

1676 &F1O.5,2X. 1PFRLENT'/)
1671 10O7ý FORMAT(IH ,1,B'EON (WA!! AFTION CONIVERSION FACTOR (PPM/A.B)

1679 1080 FORMAT(1It ,26x, 'FOR CONVFRS!0N FACTOR PPM/AR * CA! CU! ON
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1681 1081 V:OpRAT(lH IX. 'FOR CONVERSION FACTORl F-P1/AB *CALCULATION
i682 91:8.3/)
1693 1090 FORMA'CH ,269,6FOR CONVERSION FACTOR PPM/AB ' CALIBRATIOII
1654 &F8.3/)
1685 1091 W:ORMAT(1H 1X,'FOR CONVERSION FACTOR PPM/A8 CALIBRATION
1686 &F8.3!)
1687 1100 FORMAT(1H ,26X,,lDlF-FEREklCE 13ETWEEN SAMPLE MASS ESTIMATES',F10.7,
1688 &2X,'GRAMS4/)
1689 1101 FORMAT(1Ni 'IX,1DIFFERENCZE EIETWEFN SAMPLE MASS ESTIMATES',Fl0.7,2X
1690 &,'GRAMS'/)
1691 1110 FORMAT(%1 ,*52XIVAPORATION dISTORY OF TESI DROPLE rT MEASURED AND T
1692 &I4EORETICAL'/)
169ý) 1111 FORMATe'H0,6X,lEVAPORATION UISTORY OF TEST DROP MEASURED AND TIIEOR
1694 &EIICAL.')
1695 1114 FORMA!(1h,16X,'EVAPORATIDN HISTORY OF DEPOSITED TEST DROPLET')
1696 1115 FORMAT(1H ,40X,'EVAPORATION HISTORY OF DEPOSITED TEST DROPLET')
1697 1116 FCSRMAT(lfl,14X,'Mll,".TES',3X,'FRACTION',3x,'HALF-LIFES',5x,,'m[L.IGR
1698 &AIIS',3X,'FRACYIONAL',5X,'MILLIGRAMS',3x,'FRACTIONAL'3X,
1699 &'NORMAL~iZEU0 /)
1700 1111 FORMAWN1 l1X,'MINUrESI,4X,'FRACTIONI,2X,'HAL.F-LIFES',3X,'MG',5X
1701 &.'FRAC:TION',5X,'MG',3X,'FRACTIOIJ',2X,'NORMALIZED'/)
1702 1120 FORMAT(1HO,25X,'EXPERIMENTAL EVAPORATION OATA',18X, 'THEORETICAL',
1703 &iX,'H,!-LF LIFE MODEL DATA')
1704 1121 FOOIIAF(1H0.1X,'EXPERIMENTAL EVAPORATION DATA',15X,'THEORFTICAL',
1705 &l..,'I1LF LIFE MODEL DATA')
P0h6 1125 FORMAT(1H ,14X,;*~************* TIME ,5X

1707 &'*** RESIDUAL MASS ***,X~*****CUMULATIVE MASS
1706 &')
1709 1126 FORMAT(1M ,1, IME ********-v**'*',1X, 'RESIDUAL MASS
1710 &***I,5X,ICUMULATIVE MASS ****~

1711 1140 FORMATOM *9X,@TIME',9X,'RESIDUAL. MASS',12X,'CUMULATIVE MASS',9X,
1712 &'MASSI,9X,'MASS',8X'ITIME',8X,'TIME')
1713 1141 FORMAT(1H ,3X,'TIMEf,2X,'RESIDUAL. MASS',5X,'CUMULATIVE MASS' ,X,
1714 P' RESIDUAL MASS' ,4X, *** TIME *****')

1715 1150 FORMAT(1H ,9X,'MINUIES',3X,'MILLIGRAMS',2X,IFRACTIONAL',2X,'MILLIG
1716 &RAMS',3X,'FRACTIONAL',3X,'M1LLIGRAMS',3x,'FRACTIONAL',3X,'FRACTION
1717 9AL.',3X,'HALF-,.FES'I)
1718 1151 FORMATO1l ,2X,'MIN',5x,,mG',5X,'FRACTION',3X,'MG',5X,'FRACTION',2X
1719 &,'Mr',3X,'FRACTION',2X,'FRACTION',2X.'HALF-LIFES/'/)
1720 1169 FCRMAT(1X, F7.1 ,2X,F6.3,3X,F6.3,2X,F6.3,1X,F6.3,4X,F7.3,2X, F6.3,2X,
1721 &F6.3,4X,F6,3)
1722 1110 FO)RMAT 9X,F7.1,3X,F10.5,4X,F8.6,3X,FIO.6,3X,F9.5,1X,F11 5,5k,
1723 XF3.6,4X,F6.4,5X,FQ.5)
1724 1171 FORMAT(9X,F7.1,3X,F1O.5,4X,F8.6,3X,F10.6,3X,F9.5,lX,F11 5,5X,
1725 9F8.6,4X,F6.4,1OX,A
1726 1172 FORMAT(1X, F7.1 ,2X,F6,3,3X,F6.3,2X, F63,lX, F6.3,4X,F7.3,2-X,F6.3,2X,
1727 &F6.3,4)X,A)
1728 1174 FCRMAT(1XF7.1,4X,F6.3,4X,F6.3, TX,F6.3,2X,F6.3,5XF6.3,3X,F6.3,3x,
1729 P~6.3)
! 730 '1171) FORMAT (15Y~,F7.1,5X, F6.4, 5Y, F9.4,U 3XF13.5,4X, F8.5,6X, F10.5,3X, Fl.4
1731 K,3X,Fl0.4',
1M? 11.76 FOr.MAT( ýýXF7.1,5YF6.4,10X,A6,6X ,F1i. 5,4X,F8.5,6X,FIO.5,3X,F10.4.
1733 TRXF1O.4)
1(34 117,

.. ý S)
17!6 1180 F00~A1 iiN !*CX, 'EVAF'ORAT IOnk R~ql ý01r A L'k(ŽlAtT IN A UINI FORM APRAY
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1737 &V)
1738 1181 FORMAT(1HO,16X, 'EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY
1739 p
1740 1190 FORMAT(1H ,25X..4************ 1IME ****** ** l,2X,l v EVA
1741 &PORATION RATE *****4)

1742 '1191 FORMAT(1HO~1X,'****~*****k** TIME ********-9X, l EVAPO
1743 &RATION RATE *****-)
1744 1200 FORMAT(26X,1'MINUrES',3X,'FR4ACTIONAL',3X,'HIALF-LIFES',5X,,MICRO)GRAM
1745 &S PER MINUTE-,6X,INORMALIZEO')
1746 1201 FORMAI(2X,'MINUTES',3X,'FRACTIONAL-,3X,'HAI.F-LIFES-,10X,'MMG PER M
1747 &IN-,6X,-NORMALIZED')
1748 1202 FORMAT(1H 2X,IPRPAR CONVERSION FACTOR, CALIBRATION PPM/A61,15X,
1749 &1`12.5)
1750 1203 FORMAI(1N ,26X,ICOVI.Q = CONVERSION FACTOR, CALIBRATION MICR.OGRAMS/
1751 &PPMI,7X,F14.5/)
1752 1204 FORMAT(1Hl 2.1(,IC0VLQ = CONVERSION FACTOR, CALIBRATION MICROGRAMS/P
1753 &PMl,7X,F12.5)
1754 1205 FORMAT(1H ,26X,IPERCP = PERCENT COPOLYMIER THICKENER IN LIQUID SIMU
1755 &LANTl,6X,F14.5/)
1756 1206 FORMAT(1i ,2X,IPERCP = PERCENI COPOLYMER THICKENER IN LIQUID SIMUL
1757 &ANT'.6X,F12.5)
1758 1207 FORMAT(IH ,26X,IPRPAB = CONVERSION FACTOR, CALIBRATION PP/AB',15X,
1759 &F14.5/)
1760 1209 FORMAT(1X,F7.i1,5X,F6.3-,6X,F6.3,14X,F9.3,8X,F9.3)
1761 1210 FORMAT(26X,F6.1 ,5X,F6.4,5XF9.5,10X,F14.5,8X,F12.5)
1762 1211 FORMAT(26X,F6.1.5XF6.4,8X,A6,1OX,F14.5,8X,F12.5)
1763 121? FORMAT(/26X,INORMALIZED: MICROGRAMS PER MINUTE PER FRACTION OF LIO
1764 KUlD CONTAMINATION REMAINING.')
1765 1213 FORMAT(1HO,1X,'NORMALIZED: MMG PFR MIN PER FRACTION OF LIQUID DROP
1766 &lEI CONTAMTNATIOrC REMAINING')
1767 1214 FORMAT(2X,F6.1,5X,F6.3,8X,A,14X,F9.3,BX,F9.3)
1768 1215 FORMAT(1H ,26XIZ X*YI,53X,F14.5/)
1769 1216 FORMAT(1H ,2X,IZ =X*Yl,53X,F12.5)
17?0 1217 FORMAT(1l ,52X,lPARA'lETERS'/)
1771 '1218 FORMAT(1H0,28X,IPARAMEIERS')
1772 1220 FORMAT(1H *26X,IX ACVIM*ABPV*COVLQ*1E.6 ,32X,F14.5/)
1773 1221 FORMAT(11 ,2y,,x ACVTM*ABPV*COVLQ*1E-61,31X,F12.5)
1774 12310 FORMAT1H ,26X,IY AIRSP*DARTN*.02832*88/144Q28X,F14.5/)
1775 1231 FOjRMAT(1H *2X,IY AIRSP*DARTN*.02832-88/144-,27X,F12.5)
1776 1236 FORMAT~iI ,26X,IDARTN = ASSUMED DYNAMIC CROSS-SECTIONAL AREA OF TU
1T77 &NNEL SQIN',1XF14.5/)
1778 1237 FOPMAT(1N ,2X,IDARTN ASSUMED DYNAMIC CROSS-SECTIONAL AREA OF TUN
1779 &NEL SOIN',1XF12.5ý
1780 1240 FORMAF~ii ,26X,'TRAYM = TOTAL MASS ON TEST SUBSTRATES, GRAMSI,16X,
1781 &F14.5/)
1782 1241 FORMAT(11 ,2X,ITRAYM TOTAL MASS ON TEST SUBSTRATES, GRAHS',16X,F
1783 ~ 25
1784 1242 FORMATfiN ,26X,INCODE = TEST CONFIGURATION OF SUBSTRATES',23X,I5.!)
1785 1243 FORMAT(1H ,2X,-NCODE = TEST CONFIGURATION OF SUBSTRATES-,21X,15)
17V6 1244 FORMAT(1l ,26X,ICOOEL LIQUID SIMULANT CODE' ,32X ,F14.5/)
1787 1245 FORMAT1H ,2XICOrEL =LIQUID SIMULANT COOEI,32XJ12ý5)
1788 1246 FO)RrAT(1H ,26X,ITMASS IEST DROPLET MPSS, GI`AMS',22YF14.5/,,
1700 11247 FURMAT(1 ,2X,'IVA3S ILtSI OROPLET MASS, GRAMSl,?8x,rl2.5)
1/90 1248 FCRMAT(lH ,26Y,'CH1ASS IEST DROPLET MASF CORRECTED FOR COPLOYMER,
1791 & GRAMS',4Y.,I4_5/,
1 '9? " lW I UJRMAI (11; X,2 LAS If SI PRO~i I I MASS I ORR[ (I[,' FOR (COPIP0YMER,
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1793 &GRAMS',4X,F!2.5)
1794 1250 FORMAT(IH ,26X,'CPMAB = CONVERSICN FACTOR, MASS BALANCE PPM/A[1',14
1795 &X,F14.5/)
1796 1251 FORMAT(1H ,2X,-CPMA!J CONVERSION FACTOR, MASS BALANCE PPM/AB',F1
1791 &2.5)
1798 1260 FORMAT(IH ,26)(,'TVCF3 = CORRECTION FACTOR FOR NUMBER OF SUBSTRATES
1799 &',1OX,F14.5/)
1800 1261 FORMAT(IH ,2X,'TVCF3 CORRECTION FACTOR FOR NUMBER OF SUJ8STRATES'
1801 &,10X,F12.5)
1802 1270 FORMAT(IH 26X,ICCVR1 = ABPV*CPMAB*TVCF3, PPM/VOLT1,26XT14.5/)
1803 1271 FORMAT(Ill ,2X,'CCVR1 = ADPV*CPMAB*TVCF3, PPM/VOLT-,26X,F12.5)
1804 1280 FORMAT(IH ,26X,'ACVTM ý TOTAL ACCUMULATIVE VOLT.MINI,25Xj14.5/)
1805 1281 FORMAT(IH 2X,'ACVTM = TOTAL ACCUMULATIVE VOI.T.MIN',25X,F12.5)
1806 1288 FORMAT(IH ,2X,'HAfTM = HALF-LIFE OF DROPLET, MINUTES',30XA)
1807 1289 FORMAT(1H ,2X,'llAFTM - HALF-LIFE OF DROPLET, MINUTES',23X,F12.5)
1808 1290 FORIlAT(IH ,26X,'HAFTM = HALF-LIFE OF DROPLET, MINUTES',23X,F14.5)
1809 1291 FORMAT(1H ,26X,'HAFTM = HALF-LIFE OF DROPLET, HINUTESI,30X,A)
1810 1292 FORMAT(1H ,26X,'CK = LN2/HAFTM, USED IN DEFINING TK',22X,F14.5/
1811 &)
1812 1293 FORMAT(1H ,2X,'CK = LN2/HAFTM, USED IN DEFINING TK,22X,F12.5)
1813 1300 FORMAT(1H ,26X,'T2 = VALUE USED IN INTERPOLATION FOR HALF-LIFE
1814 &, MIN',5X,F14.5)
1815 1301 FORMAT(1H ,5X,'12 VALUE USED IN INTERPOLATION FOR HALF-LIFE, MIN
1816 &',6X,F12.5)
1817 1310 FORMAT(1H ,26X,'T = VALUE USED IN INTERPOLATION1 FOR HALF-LIFE
S181 &, MINI,5X,F14.5)
1819 1311 FORMAT(1H ,5X,'Tl VALUE USED IN INTERPOLATION FOR HALF-LIFE, MIN
1820 &1,6X,F12.5)
1821 1320 FORMAT(IH ,26X,'V = VALUE USED IN INTERPOLATION FOR HALF-LIFE'
1822 &,11X,F14.5)
1823 1321 FORMAT(IH ,5X,'V2 = VALUE USED IN INTERPOLATION FOR HAL F-LIFE',11X
1824 &,F12.5)
1825 1325 FORMAT(1N ,2X,'ENDVT MONITORS WHETHER EVAPORATION IS COMPLETE (0.0
1826 &) OR NOT (1.0):',2X,F3.1)
1827 1326 FORMAT(/2X,'ERHLF = EVAPORAIION RATE AVERAGED OVER ONE-HALF-LIFE,
1828 &MMG/MIN',7X,A)
1829 1327 FORMAT(1H ,2X,'ERTMX = EVAPORATION RATE AVFRAGED OVER DURATION OF
1830 &TEST:MMG/MIN',F9.5)
1831 1328 FORMAT(3X,'ERHLF = EVAPORATION RATE AVERAGED OVER ONE-HALF-LIFE,
1832 &MMG/MIN',FIO.5)
1833 1329 FORMAT(IH ,5X,'Vl VALUE USED IN INTERPOLATION FOR HALF-L!-E',11)
1834 &JF12.5)
1835 1330 FORMAT(OH ,26X,'Vl = VALUE USED IN INTERPOLATION FOR HALF-LIFE'
1836 &,H1X,F14.5/)
1831 1.331 FORMAf(IH ,26X,'ERHLF = EVAPORATION RATE AVERAGED OVER ONE-HALF-LI
1838 &FE, MMG/MiN',F13.5/)
1839 1332 FORMA1(1H ,26X,'ERIMX = EVAPORATION RATE AVERAGED OVER DURAIION OF
1840 & TEST:MMG/MIN',F11.5/)
1841 1333 FORMAT(IH ,26X,'ERHLF = EVAPORATION RATE AVERAGED OVER ONE-HALF-
1842 &LIFE, MMG/MIN',9X,A/)
1843 1334 FORMAW(1H ,26X,'ENDVT=MONITORS WHETHFR EVAPORATION IS COMPLEIE (0.
1844 80) OR NOT (1.0):1,2X,F3.1)
1845 1335 FORMAT(IH ,26X,'ERTMX EVAPCRATION TE AVERAGED OVER DURATION OF
1846 & TEST;MMG/MIN',6X,A/)
1847 1336 FORMAT(1H ,2X,'ERTMX = EVAPORAIION PATE AVFRAGFD OVER DURATION OF
1848 &TEST MMG/MINI,6X,A)
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1849 1400 FORMAT(lH ,2'X,'EFFECIlVE WINDSPEED fOR TEST 10 ACHIIEVE PPM/aR Of
1850 &CALIBRATION FOR TEST DATA'!)
1851 1401 FORMAT(1X, 'EFFECTIVE WINUSPEED FOR TEST TO ACHIEVE PPM!AB OF CA.AIB
1852 &RATION FOR TEST DATA'/)
1853 1410 FORMA1(1i 037X,1ASSLIMED WINDSPEED FOR DYNAMIC CROSS-SECTIONAL AREA
18l4 & SQ iNCHtES'/)
1855 1411 FORMAT(1HO.8X,'ASSUMED WINDSPEED FOR DYNAMIC CROSS SECTIONAL AREA
1856 &SQ INCHES')
'1857 1420 FORMAT(IH 028X,'PPM/AB',5X,'10.5 X 4.0 SQ IN',6X,410.25 ; 3.75 so
1858 & IN',6X,'10.0 X 3.5 SQ IN'!)
1859 1421 FORMAT2IHO,3X,lPPM/AB',5X,'10.5 X 4.0 SQ IN',6X,'10.25 X 3.75 SQ I
1860 &N',5x,'tO.0 X 3.5 So IN')
1861 1425 FORMAT(0I ,28X,lPPM/AB',5X'10.5 X 4.0 SQ IN',6X,'10.25 X 3.75 SQ
1862 & IN',6X,'10.O X 3.5 SQ IN'/)
1863 1426 FORMAT(IHO,3x,'PPM/AB',5X,'10.5 X 4.0 SQ IN',6X,'10.25 X 3.75 SQ I
1864 &N',5X,'10.0 X 3.5 SQ IN')
1865 1430 FORMAT(IH ,30X,'+/-',BX,'MPHI , 7X,'FPM',9XIMPHu,9X,qFPM,.1OX,,MH,
1866 g'7x,'lFPl4l/)
1867 1431 FORMAT(IHO,4X,1/-1,9X, 'MPH'M,6,FPM',9X, MPHI,8X,'FPM, ,M, H,,8
1868 &X,,FPM')
1869 1440 FORMAT(IH , 2 8XF6.1,3X,F8.2,FlU.0,4X,F8.2,4X,F8.0,5X,F8.2,F10.0/)
1870 1441 FORMAT(1HO,2XF6.1,4X,Fr.2,1X,F8.0,4X,F8.2,3X,F8.0,4X,F8.2,F11.0)
1871 1500 FORMAT(I1I,///////////////////i/////)
1872 1510 FORMAT(lHi,l///,3X,,rHE DATA FILE 1T BE READ MUSI BE IN DRIVE B')
1873 1515 FORMAT(IH ,2X,'DATA FILES HAVE ASSIGNED NAMES SUCH AS - GLF1 .DAT')
1874 1520 FORMAT(IH ,2X,4INPUT - NAME OF DATA FILE TO READ'!)
1875 1521 FORMAT(1HO,,******************** TABLE PRINT OPTIONS ********
1876 &**********')
1877 1522 FORMAI(1H ,3Xo'FOUR OPTIONS ARE AVAILABLE FOR VIEWING OR PRINTING
1878 &IHE TABLES')
1879 1523 FORMAT(IH 1•OX,'PRINT TABLES ON SCREEN, ONLY -OPTION
1880 & -1?')
1881 1524 FORF"ýT(1H ,10X,'PRINT TABLES ON SCRIEN & IN A FILE -OPTION
1382 & -2?')
1883 1525 FORMAT(1H ,1OX,'PRINT TABLES ON SCREEN, IN FILE & PRINTER -OPTION
1884 & -3?')
1885 1526 FORMAT(!H °10X,'PRINT TABLES ON SCREEN & ON THE PRINTER OPTION
1886 & -47')
1887 '1529 FORMA1(It)
1888 1530 FORMAT(1IHO,2OX,'DO YO WISH TO RUN THE PROGRAM AGAIN?')
1889 1531 FORMAT(1HO,'PAUSE AFTER DISPLAYING EACH TABLE ON THE SCREEN?')
1890 1532 FORMAT(1H ,4FOR 4 PAUSE ENTER OPIION - 1 -a)
1891 1533 FORMAT(IH ,'FOR CONTINUOUS CISPLAY ENTER OPTION - 2 -')
1892 1540 FORMAT(1HO,13X,'ANSWER Y FOP YES OR N FOR NO... -THEN PRESS ENTER')
1893 1548 FORMAT(H ,F10.2)
1894 1888 [ORMAT(/27X,I* MICR(oOr'A'4S FPR CUIIC METER')
1895 1889 FORMAT(1HO,3x,'* MICROGRAMS PER CUBIC METER:)
1896 2000 FORMAT(IH1)
1897 9900 FORMAT(1HI,'DAIA ERROR ZN iNPUr')
18198 C
1899 9000 WRITE(',9900)
1900 STOP
1901 9999 CONTINUE
1902 END
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Name T ype Oifset P Class

A REAL 5506
ABPV REAL 5204
ACOME- REAL 5594
ACDMC REAL 5590
ACDMN REAL 5626
fACVTM REAL 5374
AFPMI REAL 5774
AFPM2 REAL 5782
AFPM3 REAL 5790
AHPRA REAL 5738
AIRSP REAL 5196
ALOG INTRINSIC
ALPRA REAL 5766
AMPHI REAL 5770
AMPH2 REAL 5778
PMPH3 REAL 5786
A•SWER C;lAR*l 5236
ARCRI RLAL 5706
ARCR2 REAL 5710
AREAN PEAL 5698
AREAL REAL 5702
AX REAL 5586
a REAL 5510
RX REAL. 5598
C REAL 5514
CAL REAL 5200
CCDD RE',L 4700
ZCDT PEAL 3900
CCUMD REAL 4540
CCUMT REAL 422)
CCVRI REAL 5486
CGSQM REAL 4380
CK REAL 54?2
CMASS REAL 5362
CODEL REAL 5191.
COVL1 REAL 52M8
LCOVL2 REAL 52_82
COViQ REiL 5294
CP'O1H RV:AL 5266
( PD 01 REAL 5262'
CIM 2 REAl 5274
CPM2L REAL 5./0
-PMAB RktAt 548,1
CPMD REAL 4060
Cr'MT REAL 3260
E SUMT REAL 3140
CUMDL REAL ,3580
CUMD1 RE AL 342?0__(; RLAL 5450
LX RE, ALý 02

IL RE A[ )(101
D . RL Al. .4 111

SIl•,• • LZIAR " I 4,'( p
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OENLI REAL 5254
OWNL2 REAL 5258
DENLQ REAL. "2o
D I FMS REA'. '.'62
DISPLA INTEGER*4 4880
DGS(;D REAL 5542
DOSG R.EA L 5538
DOSXD REAL 55,6
DOSXT REAL 5562
DPP2 REAL. 5642
DPP3 REAL 5638
DPPO REAL 5630
DPPT REAL 5184
DY REAL 5606
ENDV REAL 5220
ENDVT REAL 5216
EODPD REAL 5330
ERHLF REAL 5414
ERTMX REAL 5690
ETDPM REAL 5318
EVAPM REAL. 3100
EVAPN REAL 2300
EVPM5 REAL 2940
EVPN5 REAL 2460
EVPRM REAL 2780
EVPRN REAL 2620
EXP INTRINSIC
EXPGM REAL 5354
FHL REAL 5614
FNAHE CHAR*14 4861
FRHT REAL 1980
FRT REAL. 5610
FRTI REAL 2140
GM11P REAL $172
(GM21P REAL. 5176
GM3TP REAL 5160
GF,21 REAL 5238
cGPM22 REAL 5242
GPM?3 REAL 5246
GPM24 REAL 525()
HAETM REAL 5410
HAHVt REAL 1390
HTBL IN!EGER*4 ****

SI ! INIUCER*4 5224
it INTL-CER*4 5438
1 VOL JHITEGER*4 1800
1L1 CHAR172 48B4
L L 2 CHAR* 72 4956
! I ' CHAR*7, ' 2028
L i4 CHAR*72 5100
N INIEGER*4 538?
NCODE INTGER*4 1088

SNOP. 1 1NT (AG R,14 I
NQ I I NI b { R*N

_ __ • -{T INT• (1. R*4 ... ...0

SNfl T INUI (d. R*4 ,111 ,/6
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NTFIL INTEGER*4 5434
NTRAY INTEGER*4 5342
PERCP REAL 5286
PRPAB REAL 5298
RMAS REAL 5654
SDMAS REAL 5322
SEMAS REAL 5326
SFPMI REAL 5746
SFPM2 REAL. 5754
SFPM3 REAL 5762
SMAS REAL 5646
SMPH1 REAL 5742
SMPl2 REAL. 57"0
SMP43 REAL 5758
5UMEV REAL 5674
SUMVS REAL 1480
Ti REAL 5398
T2 REAL 5394
TIM REAL 5450
TIMER REAL. 1640
TiMT REAL 5550
TK REAL 5430
TMI REAL 5302
TM2 REAL 5306
TM3 REAL 5310
TMASS REAL 5358
TMEAC REAL 1000
TMINV kEAL 5208
TRAYM REAL 5346
TTM' REAL 5314
TVCF3 REAL 5334
V REAL 5454
Vi REAL 5406
V2 REAl 5402
VCOD PEAL 1320
VCDT REAL, 1160
VCPGM REAL 5502
VCPMS REAL 5498
VGPT REAL 5338
VN REAL 5462
VOLT REAL 20
VOLIM REAL 5366
VOLTN REAL 840
VPPMD REAL
VPPMY REAL
WDTUJN REAl. 5414
WFPM1 REAL 5718
WrFM2 REAL 5726
WFPM3 REAL 5734
WMPH1 REAL 5714
Wv•P112 REAL. 572?
W¶4PH3 R f, 5730
X REAL 5466
YGSOM REAL 520
XMASD RAL 5574
XRfAS REAL 5 58
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XSMAS REAL 565,
XSQ4T PEAL 360
XX REAL 561V
Y RE:AL 537.
YY REAL. 566

REAL 547S

Name Tyt Lize Ct as;

MIRAN PROGRAM

eas& One No Errors, Detecteii
1902 Source Lines
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TABLE B-1

IVA POR/VIA N I IF0. V IMY IT NrI ). M! VI .Ii SI ID ? jA4 FACIORIA I FXPFRIMI 141

;ICTILYIMLOHA l DR'OFPS " MM DIA , 100 CP I cI'LIS VISCos r 'IY

'NOHI NA4 CO(N IIILNAr t iN IA.NF 1 Y 315 GM /SO C4. fR CN HICKORY/IOP 51tJRfACE

/INhuI'Efrt) .0 MPH, AIR IEMPERArURE 60 DI: GF-, RFILATIV[ HUMIDITY 45%

00JPI.T VO.TAGE DATA ikR(.* MIRAN IA VA( OR ,'NALYZER

ANALY.!:k I kL I PUt CUMIM.ATIV[LE P.0. tRI(IOf ION FC'R IWO SL.iO:.VRAHS

I (IMF AfSORL]AN(0: Eh"'SEC; ImiIf TOWAL TOTAL

H INIUJT 1: F VOI.I s MIN' S ,' T .MIN NORMAL 171.0D

S0 .1280 .0 .000 .000000

30.0 .1)60 30.0 3.660 .086574
60. . 0 10 60.0 6.915 .1635615

90. 0.1 .0920 90.0 9.01 09 .232047

120.0 .0840 120. 0 12.450 .294493

150.("1 .0770 150.0 14.8 65 .351618

180.0 .0680 180.0 17,040 .403066

.210. 0 .I.30 21 0 1 0'. 005 .449546

240.0 .0270 240.0 20.805 .492123

2 (0. 0 .h510 270.0 22.425 .530443

300.9 .0460 300,10 23.880 .564859

330.,0 .1410 330.0 25.185 .595728

360.0 .0360 3609.0 26. -40 .623049

390.0 .0320 390.0 27.360 .647176

420.0 .0280 420].0 28.260 .668464

450.0 .0231 '150.0 29.W25 .68656L,

480.0 .0190 480.0 29.655 .701462

510. ) .0150 510, 0 30.165 .713525

5,4 0.0 .00 120 5 40.0 30. 570 .723105

5 70.r (0100 510.0 30.900 .730911

600,0 .0080 600,0 31.170 .737298

630.0 .0060 630.0 31.380 .742265

11160.0 .005( 660.0 31.545 .746168

690 G 1 .0040 690. 0 31.680 .749361

710. P .00,030 720.0 31.785 .751845

71,; . (.120 750.0 31 .860 .753619

781j.'1 . pr'f 780.10 31.920 . 755 138

010.0 1( i 810(.0 31.965 . 156103

114,Hu .1111 8411, o 31.99 - 7,)681;.!

/n. f) .1000 P70.(0 32. 00!f . 757167

MIFAN VAi-rlP ANAY7Fk .2 AWOSRIAN' 1 I;14 , P! R VOLT

APPl t?[ I I
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STABLL B-2

fVAP(O(AIION I:x I IPI:-l N(I. G tII S I R Il ID) 2•a, CA•10lki, 4I"R M 1, I I

U'. 1.HYLMALO1JA I )E.DI 01 '; 2 MM DIA 100I( C. P t WJ I D V'(- So0,"I I y

PI4NAL COHIAM!NATION DENSITY 30 tI5./Su' MEIE R) IIO LUOR/ 101O' "l,;RALF

"8'1P:1D 3.0 MPH, AIR TEMPICRATIkE 60 LD CG l' f. E Al Vf;. 11MI0 'IY 3-P'

DOtTPIIT VOL. AG[: DATA FR'.M II RAN' !A VAPOR ANALY71R,

A ('ER OUTPU 1:U08II. AfIV:* O STrTILITiON frR IWO '1UBS!'RATS

I )IE AFORBANICE HI APUED 1.1M: 101 AI. TOTAL

H INU!E•S VOLTS MI NUTLS VOLI TMIN NORMAL I 7.FD

.0 .1130 .0 .O,0 . 00000

30.0 .1050 30.0 3.270 .0)74235

60.0 .0970 60. 0 6. 300 .143022

90.0 .0900 90.0 9.105 .20,5701

12C.0 .0840 120. 0 11.715 .;6,659 .3

150.0 .0790 15T .P 14, 160 .32.t60

180).0 .0730 100 0 16.440 ,376'22

210.0 .0680 210.0 18.5,5 .5215

2-(0.0 .0640 240.0 20.535 .466185

270.0 .0590 270.0 22.380 .50807()

300.G .0540 300.0 24.0?5 ,,546550

330.0 .0500 330.0 25. 635 .581965

360.0 .0460 360.0 27.075 .614655

3;0. 0 .0420 390.0 28.395 ,644622

420.0 .0380 420.0 29.595 .571864

450.0 .0340 450,0 30.6t5 .696382

480.0 .0300 48 O0, 31.635 .718176

510.0 .0260 510.0 32.475 .7T37246

540.0 .0220 5401,0 33.195 753591

570,0 .0190 570.0 33. 810 .767553

600.0 .0160 600.0 34.33i, .779472

630.0 .0130 630.0 34.770 .789347

660.0 .0110 660.0 35.13 .797520

690 .? .0100 690.0 35.445 .ý04671

720.0 .0080 720.0 35. 715 .810800

7503.0 .0070 750.3 3")5.940 .81 5 90 0,

780,0 .0070 780.0 36. 150 .820676

810.0 .0060 810. 0 36,345 K5 O'S03

F40.0 .0050 840.0 36.5 10 .828848

)0. 0 .0040 870.0 36.645 .331913

900. 0 . 0030 900. 0 36. 750 .83/4297

930.0 .0020 930. 5 56.825 .0360110

011) 0 001 9 61 (1, 0 56. 8 7!1 . 13/021
'091) 0 1 ) 1111 99[0 .1{) 3•() 09l( .03 ? '/02I

jA I1(NIA TX B ()

M t AN Vt ! A A !fP W.PH N( i 1 N1 1 t



TABLE B-3

8VAV1O-A I'ON •I' R IF :Nr NO. 01ý IS SERI ZS ID F. 4 FACTORI AL. E(P[P M I! ,K

0f)-TP1YtYMALONAIf'l DROPS 2 MM IA., 100 CP 1.1001D VISCG'CS)TY

HOMJn pU CONIAMINATION ,1f'HSUIY 30 GIMS/SO, METER ON HICKQRY/fOP SURIAC7

WIINDSPEED '11.0 MPH, AlF R 1EMPFRAT JPL' 60 DEG ,, R, i.l. VE HUMI DI IY 40%

OUTPUT VO(LTAGE DAIA FROM MIRArJ TA VAPOR ANALY E8

ANALfYZ-R 00T PU I CUMULATIVE DISIRIBUTIION FOR TWC SURSIRAIES

I IME ABSWORW'NCf L.LAPSCID TIME iOTAL IOTAL

MINIUFES VOLTS MINUTES VOI.T.MIN NOPMJ.L UIET

.0 . 0860 .0 .000 .000000
15.0 .0750 15.0 C.208 .117196

30.0 .0660 30.0 2.265 .219834

45.0 .0590 45.0 3.203 .310825

60.0 .0520 60.0 4.035 .391626

/5.0 .0460 75.0 4.770 .462961

90.0 .0410 90.0 5.423 .526291
105,0 .0360 105.0 6.000 .582341

120.0 .0310 120.0 6.503 .631112

135.0 .0260 135.0 6.930 .672604

150.0 .021U 150.0 7.e-33 .7061'16

165.U .01p,0 165. 0 7.575 .7.5206
180.0 .0150 18n n 7.823 ,759227

195.0 .0120 195.0 8.065 .7Y8881

210.0 .0090 210.0 8.183 .7941t8

225.0 .0070 225.0 8.303 .805814
240.0 .. 050 240.0 6.393 .314550

255.0 .0040 255.0 6.460 .821101

270.0 .OU4 270.0 8.E20 .826Q24
285.0 ,10030 285,0 8,573 .832020
300.0 .0030 3,0.0 8.618 .836387

315.) .0020 315 0 8.655 .840027

330.0 .00110 330.0 8.678 .842211
345.0 .0010 345.0 8.693 .843667

360.0 .1100) .360,0 8. ?00 .844395

MI04RAN VAPOP AN', 2F• .25 AfRBANCE UN I IS PFR VO! T

AP'PENDIX 8 110



'TABLE B-4

EVAPORAIION EXPEkIMEiN NO. LF4 SERIES ID 2*4 FACVORIAL EXPERME'liT

DIETHYLAAL.ONATE DROPS 2 MM DIA., 1000 CP LIWUID VISCOSITY

t4OMINAL CONTAMINATIOR DENSITY 30 GMNSfS MEIER ON HICKORY/TOP SURI1ACF

WI-NSPEE0 IllU MOH, AlF•I EMPE(RAYURE 6') DEG F., RE[ATIVE HUMIDITY 38%

SOUTPUT VC'L.'AGE DATA FROM HIRAN ýA VAPOR ANALYZER

ANALYZER ýXJTPUT CUMULATIVE DISTRIBUTION FOR IWO SUBSTRAT'ES

TIME AdSORBANCE ELAPSED TIME TOTAL TOTAL.

MINUTES VOLTS MINUTES VOLT.MIN NORMALIZED

.0 .0730 -c .000 .000000

10.0 .0720 10.0 .72? .060349

20.0 .0710 20.) 1 4,40 .1193166

30.0 .0680 30.0 2. 35 ,177718

40.0 .0640 40.0 2.795 .232657'

50,0 .0600 50.0 3.415 .284266

60.0 .Gj80 60.0 4.005 .333378

70.0 .0550 70.0 4.570 234tW09

RO.0 .0520 80.U 5. 105 .4?,,943

90.0 .0490 90.0 5.610 .4669.-'

10, 0 ,0470 100.0 6.090 506935

1 .,j ,0114,0 a3 10.0 6.545 .544809

120,0 .0410 120.0 6.970 .VP.O186

130.0 .0390 130.0 7.370 .6134n3

140.0 .0370 10.0 7.750 .645114

150.0 .0340 150.0 8.105 .674664

160.0 .0320 160.0 8.435 .702134

170.0 .0300 170.0 8.745 .727938

)80.0 .0280 180.0 9,035 .7'52078

190.0 .0260 19u.0, 9.305 .774553

200.0 .0240 200.0 9.555 .795363

210.0 .0220 210.0 9.785 .814508

220.0 .0200 220.0 9.995 .831989

230,0 .0,80 230.0 10.185 .847805

2400 .01 60 240.0 10.355 .861955

250,0 .0140 250.0 10.505 .87•442

250.0 .0130 260.0 10.640 .885679

270.0 .0110 270.0 10.760 .89566.,

280.0 .0090 280.0 110.860 .903992

290.0 .0080 290.0 10.945 .911067

300.0 .0010 300.0 11.020 .917310

310.0 .0060 310.0 11.085 .922721

320.0 ,0050 320.0 11.140 .927299

330.0 .0040 330.0 t1.1-S .931045

340 L 0 (0020 340.0 '1 .2 i 11 .93354;>

550.0 .002,1 350.0 11.235 .935207

360.0 .0010 360.G 11. 250 ,936456

3,'0.0 .0000 370.0 11.255 .936872

NIRAN VAPOR AW)ihkiER. .25 ARS0RHANCE UNITS PER VOLT
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TABLE B-5

EVAPOPATION EXPE:Rlm'T NO. C!1I5 SWlRIES !0 7**4 FACTORIAL EXPERIMENT

iIEiTH't.MAl0NATE DROPS 2 NM DIA., 100 CP LIOUID VISCOSITY

NCOMINAL C; rTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/BOTTOM SURFICE

WINDSPEE;, .0 MPH, AIR rEMPERAmURE 60 DEG F., RELATIVE HUlMIDiTY 58%

OUTPUT VOLTAGE DATe FROM MIRAN IA VAPOR ANALYZER

ANALYZER OUTP•U.IT CUMULATIVE DISTRiOTION FOR TWO SUbSTRATFS

TIME ABSORBANCE ELAPSED TIME TOTAL TOTAL

MINUTES 'OLTS MINUTES VOLT.MIN NORMALIZED

.0 . 0 111) .0 .000 .000000

30.0 .0740 30.0 2,,280 .060352

60.0 .0710 60 0 4.455 .117924

90.0 '1670 90.0 6.525 .172717

120.0 0 33) 120.0 8.475 .224334

1,0,0 6C 150.0 O 10320 ,273171

180.0 .'560 180.0 12.060 .319229

21,0.0 ,2530 210.0 13.f95 .362507

240.0 .0500 240.0 15.240 .403404

270-0 .0470 270,0 16.695 .441917

300.0 .0440 300.0 18.060 .478049

330.0 .0400 330.0 19.320 .511401

360.0 .0360 360.0 20.460 .541577

390,0 .0330 390,0 21.495 .568974

420.0 .0300 420.0 22.440 .593988

450.0 .0280 450.0 23.310 .617017

480,0 .0250 480.0 24.105 .638060

510,0 )230 510.0 24.825 .657119

540.0 210 540,0 25.485 .674589

570.0 .0120 570.0 26.070 .690074

600.0 .0160 600,0 26.580 .703574

630.0 .0130 630.0 27.015 .715088

660.0 .0110 (60.0 27 375 i24617

690.,0 .0080 690.0 27.660 .732161

720.0 .0060 720.0 27.870 .737720

750.0 .0040 150.0 28.020 .741691

780.0 .0030 78(l.0 28.125 .7LL44?'0

810.0 .0020 810.0 28.,C00 .746455

840.0 .0010 840.0 28.245 .747646

870.0 .0000 870.0 28.263 .748043

MIRAN VlAPOR ANAYZER .25 ASSOR3,ANCE UNITS PER VOlT
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TABLE B-6

EVAPORATION EXPERIMENT NO. GLF6 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIET HYIMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CCNTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/BOTTOM SURFACE

WINDSPEED 3.0 MP11, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 55%

OUJTPUT VOLTAGE DATA FROM MfRAN IA VAPOR ANALYZER

ANALYZER OUTPUT CUMULATIVE OISTRIBUTION FOR TWO SUBSTRATES

TIME ABSORBANCE ELAPSED TIME TOTAL TOTAL

MINUTES VOLTS MINUTES VOLT.MIN NORMALIZED

.0 .0750 .0 .000 .000000

30.0 .0740 30.0 2.250 .054340

60.0 .0710 60.0 4,425 .106868

90.0 .0700 90.0 6.540 .157948

120.0 .0660 120.0 8.580 .207216

150.0 .0640 150.0 10.530 .254310

180.0 .0620 180.0 12.420 .299956

210.0 .0590 210.0 14.235 .343790

240.0 .0560 240.0 15.960 .385450

270.0 .0530 270.0 17.595 .424937

300.0 .0500 300.0 19.140 .462250

330.0 .0470 330,0 20.595 .497390

360.0 .0440 360.0 21.960 .530356

390.0 .0410 390.0 23.235 .561149

420.0 .0380 420.0 24.420 .589768

450.0 .0350 450.0 25.515 .616213

480.0 .0320 480.0 26.520 .640485

510.0 .0290 510.0 27.435 .662583

540.0 .0260 540.0 28.260 .612508

570.0 .0230 570.0 28.995 .700259

600.0 .0200 600.0 29.640 .715836

630.0 .0170 630.0 30.195 .729240

660.0 .0140 660.0 30.660 .740470

690.0 .0110 690,0 31.035 .749527

720.0 .0080 720.0 31.320 .756410

750.0 .0060 750.0 31.530 .761482

780.0 .0050 780.,0 31.695 .765466

810.0 .0030 310.0 31.815 .768365

840.0 .0020 840.0 31-890 .770176

070.0 .0010 870.0 31.935 .7712ýý

9000 .0000 900.0 31.950 71h

MIRAN VAPOR ANAYZER -25 ABSORBANCE UNIIS PER VOLT
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"TABLE B-7

EVAPORATION EXPERIMENT UO. GLF7 SERIES 10 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINA!. CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/BOTTOM SURFACE

WINGSPEED 11.0 MPH, AIR TEMPFRATURE AO DEG F., RELATIVE HUMIDITY i8%

OUJTPIT VOLTAGE DATA FROM MIRAN IA VAPOR ANALYZER

ANALYZER OUTPIJY CUMULATIVE DISTRIBUTION FOR TWO SUBSTRATES

TIME ABSORBANCE ELAPSED TIME TOTAL TOTAL,

MINUTES VOLTS MINUTES VOLT.MIN NORMALIZED

.0 .0480 .0 .000 .000000

15.0 .0450 15.0 .697 .060915

30.0 .0430 30.0 1.358 .118554

45.0 .0420 45.0 1.995 .174229

60.0 .0400 60.0 2.610 .227939
75.0 .0380 75.0 3.195 .279028

90.0 .0370 90.0 3.758 .328153

105.0 .0350 105.0 4.298 .375313

"120.0 .0340 120.0 4.815 .420507

135,0 .0320 135.0 5.310 .463737

150.0 .0310 150.0 5.782 505002

165,0 .0290 165.0 6.232 .544302

180.0 .0270 180.0 6.652 .580981

195.0 .0260 195.0 7.050 .615696

210.0 .0240 210.0 7.425 .648446

225.0 .0220 225.0 7.770 .678576

240.0 .0200 240.0 8.085 .706086

255.0 .0180 255.0 8.370 .730975

270.0 .0160 270.0 8.625 .753245

285.0 .(140 285.0 8.850 .772895

300.0 .0130 300.0 9.052 .790580

315.0 .0110 315.0 9.233 .806300

330.0 .0090 330.0 9.382 .819400

345.0 .0070 345.U 9.502 .329880

360.0 .0060 360.0 9.600 .838395

375.0 .0050 375.0 9.682 .84560n

390.0 .0040 390.0 9.750 .851495

405.0 .0030 405.0 9.802 .856080

420.0 .0020 420.0 9.840 .859355

435.0 .0020 435.0 9.870 .861975

450.0 .0010 450.0 9.392 .86394J

465.0 .0010 455.0 9.908 .865250

480.0 .0000 480.0 9.915 .86590)

MIRAN VAPOR ANAYZLR -25 ABSORBANCE UNITS PLR VOLT
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TABLE B-8

EVAPORATION .YPFRIMENT NO. GLFP SERIES 10 ?"4 FA.CTORiLAL. [LX,'RIMWlT

DIETI•YIr'MALONATE DROPS 2 MM DIA., 1000 CP LI1U00D ViSCOSITY

NOMINAL CONTAMINATION DENSITY 30 OMS/SQ METIR ON HICKRY/'iOTTOM SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG f., RL.LAIIVF HUMLOI1Y 50%

OUrFUT VOLTAGE DAIA FROM MIRAN IA VAPOR ANALYZFP

ANALYZER OUTPUT CUMULATIVE DISTRIBUTION [OR IW0 O SOS1RATLS

TIME ARSORBANCE ELAPSED TIME TOIAL TOTAL.

MINUTES VOLTS MINUTES VOLT.MLN NORMALI/ED

.0 .0450 .0 .000 .000000

15.0 .0430 15.0 .660 .056531

30.0 .0420 30.0 1.298 .111135

45.0 .0410 45.0 1.920 .164454

60.0 .0390 60.0 2.520 .215846

75.0 .0380 75.0 3.097 .265311

90.0 .0360 90.0 3.652 .312849

105.0 .0350 105.0 4.185 .358459

120.0 .0340 120.0 4.702 .402784

135.0 .0320 135.0 5.197 .445183

150.0 .0310 150.0 5.670./4,56'-4

165.0 .0290 ',65.0 6.120 .524198

"180.0 .0280 180.0 6.547 .560815

195.0 .0260 195.0 6.952 .595504

210.0 .0250 210.0 7.335 .628t'57

225.0 .0230 225.0 7.695 .659102

240.0 .0220 240.0 8.033 o088010

255.0 .0200 255.0 8.347 714991

270.0 .019C 270.0 9.640 .740044

285.0 .'170 285.0 8.910 .7631,1

ý00.0 .0160 300.0 9.158 .784370

315.0 .0140 315.0 9.383 .803642

330.0 .0150 330,.0 9,585 .820987

345.0 .01 345.0 9. 765 .83(404

360 0 .00"'o 360.0 9.9!5 .J - ý22...

375.0 .0 30 375.0 10. 0s .W60113

390.0 .0060 390.0 10.148 .860167

405.0 0050 45 . (!.230 ° W AW3

420.0 .0030 420.0 10.290 .681372

435. () .0020 43-5.0 10,323 .884584

450.0 .0010 ',50). 0 0. 5(0 .VA 0 11
465.0 .Oý 10 465.0 1G. !65 .Wi'v7796

480.0 .0000 460.0 ) 10. .3 3 .Aff4i9

i4IR'N VAP)OR Aik12[ ,' AlL f)PBflA1J U.tN! f, R V( I
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TABLE B-9

EVAPORATION EXPEiIMENr NC',. 6F9 SERIES ID 2*"4 FAC.TOPIA EXPERIMENT

rO1ETHYLMALONATE DROPS 2 MM DIA., 100 CP L.1I00D VISCO, VTY
NOMINAL CONTAMINATION DENSIIY 30 GMS/S-I MFTrR ON OAK/TOP SURFACE

WINDSPEED 2.8 MPH, AIR TEMPFERATURE 60 DEG V RELAT;VE HUMIDITY 44X

OUTPUT VOLTAGE DATA FROM MIRAN IA VAPOR ANALYZER

ANALYZER OUTPUT CUMULATIVE DISTRBLITION FOR iWO SUBSTRATES

IrIME ABSORRANCE ELAPSED TIME tOTAL TOIAL

MINUTES VOLTS INUITES VOL1.MIN NORMALIZED

.0 .1410 .0 .000 .0000O0

30.0 .0900 30.0 3.465 .090853

60.0 .0840 60.0 6.075 .159288

90.0 .0820 90.0 8.565 224576

120.0 .0750 120.0 I0.920 .286325

150.0 .0700 150. 0 13.095 .343353

180.0 .0660 180.0 15.135 .396843

210.0 .0610 210.0 17.040 .446792

240.0 .0570 240.0 18.810 .493202
270.0 .0520 270.0 20.145 .536(;72

300.0 .0450 300.0 ?1.945 .575402

330.0 .0430 330.0 23.310 .611193

360.0 .0390 360.0 24.540 .641444

390.0 0340 390.0 25.635 .672155

420.0 .0300 420.0 26.565 .697326

450.0 .0250 450.0 27.420 .718958

480.0 .0210 480.0 28,110 .737050

510.0 .0170 510.0 28.680 .751995

540.0 .0140 540.0 29.145 .764188

570.0 .0110 5?7.0 27.9.20 774020

600.0 .0080 600.0 29.805 ,781 9`

630.'0 .0060 630.0 30.05 .7 16999

-- 60.0 .000 660,0 30. 165 .790932

('90,0 .00:0 690.1 30. 270 936

72.0 .0020 72"0 .0 70,315 ./90652

/50.0 , (50.0 30.390 .7%03?

780 0 0 0000 . ,0.45 . (,22'

MIRAN VAPOR ANAY.f'k 25 ASl)RIAANLE uNIIS [IR VO[L•
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TABLE B-1O

EVAPORATION EXPERIMENT NO. GLF10 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MA DIA., 1000 CP LIQUID V!SCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMF/SQ MCTER ON OAK/TOP SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 52%

OUTPUT VOLTAGE DATA FROM MIRkN IA VAPOR ANALYZER

ANALYZER OUTPUF CUMULATIVE DISTRIBUTION FOR )WO SUBSTRATES

TIME ABSORBANCE ELAPSED TIME TOTAL. TOTAL

MINUTES VOLTS MINUTES VOLT.MIN NORMALIZED

.0 .1350 .0 .000 .000000

30.0 .0970 30.0 3.480 .073736

60.0 .0910 60.0 6..,f A 133488

90.0 .0860 90.0 8.955 .189743

120.0 .0830 120M0 11.490 .243456

150A0 .0790 150.0 13.920 .294944

180.0 .0750 180.0 16.230 .343889

210.0 .0720 210.0 18.435 .390610

240.0 .0630 240.0 20.535 .435106

270.0 .0650 270,0 22.530 .477377

30C.0 .0600 300.0 24.405 .517105

330.0 .0570 330.0 26.160 .554291

360.0 .0530 360.0 27.810 .589252

390.0 .0490 390.0 29.340 .621670

420.0 .0450 420.0 30.750 .651546

450.0 .0400 450.0 32-025 .678562

480.0 .0350 480.0 33.150 .702399

510.0 .0310 510.0 34 140 .723375

540.0 .0270 540,0 35.010 .741809

570.0 .0230 570.0 35.760 .757701

600.0 .0200 600.0 36.405 .771367

630.0 .0160 630.0 36.945 .782809

6610.0 .0140 660.0 37.395 .792344

690.0 .0120 690.0 3.1785 .800607

720.0 .0100 720.0 38.115 .807599

750.0 .0080 750.0 38.385 .813320

780.0 .006(10 780.0 38.595 .817770

810.0 .0050 31O.0 38.760 .821266

840.0 .0040 840,0 38.8;5 .824126

870.0 .00.30 870.0 39.000 .8263',1

900.0 .0010 900.0 39.060 .82762'

9Y00.0 .0010 930.0 39.090 .8282513

960. () .0000 9((0, U .W. 105 .8285 76

MIRAN VAPOR ANAYlik .25 All'.uRLANL UNI IS P i R 0iv
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I 'l)ABL.E B-,1'

EVAPORAT ION EXPIRIM, NI Nil. Gt ill SFN [S H) 2 *4 [ACIL(,1 \ l' , .fI llM 1

DIETHIIYMALONAfIE DRC'S 2 10M D0,A., 100 CP ' 100t0) VI SCO;1'. Y

NOMINAL. COilITAMINAIION DENSI'iY V, CIMS/Si ME EIR ON flAK/I O)P 0t1RF 4C[

WINDSPEEL 11.0 MPH, AIR TFIMPI" RATUR(tE 60 DEG F , Ri1. Al I \/F HI M U IIIY S5%

SWJIPIJI VOL..IAOLE OArA F:OM MIRAN IA VAPOR ANAL(Y7[N

ANALY •.R' OJTPUT CUiFUL AT I 1)1 I 11' 7LI .ON F*OR IWO) .;OBSTkA lL,"

TIFIE ABISORBANCE E:LAPSLO FIME TOTAL TOTAL

MINUTES VOLTS MINUTES VOLT MIN NORMALIZED

0 .0650 .0 .010 .J00000

10.0 .0620 7o.0 .635 .061070

20.0 .0590 2.,.0 1.240 119255

30.0 .0570 30.0 1.820 .1 75026

40.0 .0540 40.0 2.3T5 .228412

50.0 .0520 50.0 2. 905 .279354

60.0 .0490 60.0 3.4Wi . 3 ý'790"-'

70.0 .0470 1'0.0 3.S8yo .374115

80.0 .0450 80.0 4.350 ,419'655

90.0 .0430 90.0 4.790 .46067,!.

100.0 .0400 100.0 5.1205 .5005634

110.0 .0380 1 0.0 5.595 ."380?1

120.0 .0A50 120.0 5.960 .573195

130.0 .0330 130. 1) 6.300 .605394

140.0 .0310 140.0 6.620 o.636669

150.0 ,0280 150.0 6.915 ,665040

160.0 .0260 160.0 7.185 .691007

'170.0 .0240 ,70.0 7.435 .7 "1051

180.0 .0220 180.0 7.,!i65 .'T37,171

190.0 .0190 190., 7.8711 .756886

"200.0 .0170 20C.0 8.050 .774197

210.0 .0150 210.0 8.210 .7839585

220.0 .0130 220.0 11.350 811,3 0 01;
230.0 . 120 230.0 8,475

240.0 .00 240.0 8. 55 .112050

205 0 (1090) (0 LI. 6,80 .8314 I,'

260.0 . 00190 2-0,0 . .2962

27(). 0 twO/n 270(.0 0.1, , A
1280.0 .0060 2110 . 6 L3 . 90') . I 564 ,

290.0 0010 2'0.0 9 .) 8 .0 1 1 61?11
_. 3(10. ol 5 1.",0 3(30.,0 9. 110 . g9.. (. I

323"{.10)i~ ,[] ,11, J.3 0 '. ()70 .072:'•)');

131). .U L 01(1 3.,(;1. (19 i . Owe) ,
i , I ) ]' I) 3.',.*e I.' ., ;,l~•

w9rt W WIA h 018

Ii. .o . -- ,. .... .-.-. S.O..... . ......



TABLE B-12

FVAPORATION FXPERIMENT NO. 51112 SERIES ID 2**4 FACT0ýRIAL EXPERIMENT

LIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUIP VISCOSITY

NO(INAL CGNTAMINATION DENSITY 30 GNS/SQ METER ON OAK/lOP SUPFACE

WINDSPEED 11.G MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 40,'

COJTPUT VOLIAGE DATA FROM MIRAN IA VAPOR ANALYZER

ANALY7CR OUTPUT CUMULATIVE DISIR13UTION FOR TWO SUBSTPATES

TIME ABSORBANCE ELAPSED T:ME TOTAL TOTAL

M4INUTES VOLTS MINUTES VOLT.MIN NORMAL IZED

.0 .0540 .0 .000 .00000L

10.0 .0520 10.0 .530 .044117'
20.0 .0510 20.0 1.045 .086986

30.0 .0490 30.0 1.545 .128607
40.0 .0470 40.0 2?025 .168562

50.0 .0460 50.0 2.490 .207269

60.0 .0(450 60.0 2.945 .245143
70.0 .0430 70.0 3.385 .281769

801.0 .0420 80.0 3,,810 .317146
90.0 .0410 90.0 4.225 .351691

100., 0 .04,00 100.0 4.630 .385404

110.0 .0390 V10.0 5.0?5 .418284
120.0 .0380 120.0 5.410 .450331
130.0 .03i0 130.0 5.780 .48i130

140.0 .0350 140.0 6.135 .510680

150.0 .0340 150.0 6,480 53,9398

160.0 .0330 160.0 6.815 ,367284

1?0.0 .0320 170.0 7.140 .594337

180.0 .0300 130.0 7.z,50 .620142

190. G .0290 190.0 7.745 .644698

200.0 .0280 200.0 8.030 .668421

210.0 ,0210 210.0 8.305 .691312

2?0.0 .02,50 220.0 8.565 .712955

2"0.0 .0240 239.0 8.810 .7333k9
240.0 ,.1220 240,0 9.040 .752494

250,0 .1) 0 10 250. 0 9. ,"'', .170301

2a0.0 .0191 260.0 9.455 .78 039
0 T. 0 0 180 270.0 9.640 .002, 50

28U.0 .017o 28".() 9.815 .8.17006
2qo. 0 .015(. 290.-) 9.9 75 .83j324

500. () .01 4G 300.0 10.120 B142394

10. 0 .0 120 i1O.0 1.250 .200W218

.0100 1100. ( 10. i( .)23 2

0.i .1090 53!0 0 10. ',5 .8 70'2,'

(i 4. , 0 (j. 1 l"40

.11)61) /l", '''t) o 10.6,, I'- 10,051t,'

5011.1 .1:0 [#)n{ SodIl. 1, .5!, ,0,l1 U,:I'

8F i;'A),•, l ' , ;A,•{ !N•'rE)) ,¾' Aib),•. ;AN.• 1 iINI I, ' • . I ' WI

AI:PAliI ElAN ! ,

I .. . . .... ... . .. . .. ....



EVAPORAf'ON EXPERIMENT NO. (GIF13 SLRIES ID ?_"4 FAC ORIAL. ET(PERiHENI

DIETHYLMALONAT. DROPS 2 MM 01A., 1010 .P I. lOM)D V9170ST'"

NOMINAL CONTAMINATION ')ENSITY 30 GMS/SQ WI i'R ON OAN/soiTT'r SURFACE

WINDSPEED 2.8 MPH, AIR TEMPEPATURE 60 0)E'.; F.,, RELAIlV- HUO IDI'' 4¢%

CU)PUT VU.iAGE DATA FROM 41?4R ;A VAF'OR ANALI ER

AO'4L YZEk OUTPUT CUMOC. AT/VE 01S RILUTION .. :C " UB:;UTRAT-S

TIMI: ABSORBANLE El. APSE) TIME TOTAI l brI

MINUIES VOLTS MINUIES VOLT MIN NORMU. ý ZEO

.n .0700 .0 .000 C00000

40.0 .0630 0. 0 2.660 06631,3

gO. 6 0600 80.0 5.120 127699

s,0.0 .0580 120.0 7.480 186560

160,,0 .0550 160.. 0 9. 740 242?27

"200.0 .0530 200.0 11 .90 296800

240.0 .0510 240.0 .3,90 .34367Ž

280.0 .0,.90 280.0 15,980 .3985,')0

320.0 .0470 3Ž0.0 17,900 .445,,47

360.0 .0450 360.0 19.740 ,o ,9

400.0 .0410 ,00. ?1 460 .552?7

440.0 .0390 140.0 2"';. 06(J .575143

"480.0 1,360 480.0 24. 560 .ý.12555

520.0 .0330 5"100 2$ .940 .046975

560.0 .0290 5T0.) 27. 80 .677901

600.0 .0250 600. (, 0 .6. P 7oG,7

640.0 .0210 640.0 29. 1800 .72(/ 16

I,130.0 .0180 68n0 20 V60 .74 /23

720.0 .I150 120.0 "1 KŽ0 .1 0639B

760.0 .0120 !6J,.0 3 1 -. 6 .77,167

_800.0 .0100 800.0 3. e,)0 188 141

840,0 0080 840.0 1) .960 , 79 (1,12?0

8800.0 .0070 in0.0.0 "7: .I'Mi 004.2

920.0 .0060 92u u. 8' 1.10 1/

960.0 . (ASO 9f(1 016,7"

(( (1'00.0 U I 'lljio f, ' ,2)0'

10'. 0. .0 0010 1 )40. .

i {,• (1 ) .0(1(].0 10't0 (i 3 . ,Il li) '

1120.0 .I)0?0 1120.0 i .0 .. , 9044

le .0 . 0 116).-0 3 1 .. l ltz',

0 .0010 1 ,100. 0 11 .3 (1 .81, .) 4

,. (r .0l010 12401) '3 4',)) .0, 43

S•,i f,• i ',: i,• ft• t,] #i ,' ', D[;I, I•' • , { ]J# • r , 3 ,.,,,[)

.1Kir'



TABLE B-14

EVAPOI'AfIO, EXPERIMENT NO. GLF14 SERIES ID 2*"4 FACTORIAL EXPERIMENT

DIETHY(NAWO.ATE DROPS 2 hi; DIA., UWOO CP LIQUID VISCOSITY

NOMINAL CONTA•MINATION DENSITY 30 GMS/SQ MEIER ON OAK/BOTTOM SURFACE

LJINOSPEED 2,8 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDIIY 4*%

OUTPUT VOLTAGE DAIA FROM MIRAN IA VAPOR ANALYZER

ANALYZER OUIPUT CUMULATIVE nISTRIGUTION FOR TWO SUOSTRATE.

TIli ARSOREANCE ELAPSED TIME TOTAL TOTAL

MINUTES VOl S MNUTES VOI.t.MIN NORMALIZEu

.0 .07M0 .0 .000 .noooo0

/0.0 .0670 40.0 2.740 .058898

80.0 .0640 80.0 5.360 .115216

120.0 .0620 120.0 7.880 .169385

160.0 .0600 160.0 10.320 .221•134

200ý.0 .0580 200.0 12.680 .272564

240.0 .0550 240.0 14.940 .321144

280.0 .0530 280.0 17.100 .367514

320.0 ,0510 320M0 19.180 .412285

360.0 .041) 360.0 21.180 .455276

400.L .046,0 400.0 23.080 .496118

440.0 .0440 440.0 24.880 .534810

486.0 .0410 480.0 26,580 .571352

520.0 .0380 520.0 28.160 .605315

560.0 .03 30 560.0 29.620 .636699

600.0 .0320 600.0 30.960 .665503

640.0 .0290 6.40.0 32.180 .691727

680.0 .0250 680.0 33.260 .714943

7?O.0 .02?0 720.0 34.200 .735148

760.0 .0200 760.0 35 040 .7,53205

800.0 .0170 800.0 35.;'80 .769112

840.G .0150 80.0 36.420 .782869

880.0 .)130 880.0 36.980 .794906

920.0 .001)0 920.0 37.420 .804364

960.0 .0060 960.0 37.720 .810813

1000.0 .0050 1000.0 37.940 .815542

1040.0 .c05O 1040.0 38.140 .819841

1080.0 .0030 1080.0 38.300 .823280

1120.0 .0u20 1120.0 38.400 825430

1160.0 .0000 1160.0 38.440 .826290

IRAN VAPOR ANAYZER .Z5 ABSORSANCE UNITS PER VOLT

AW" ND)IX, B .



TABLE B-15

FVAPGRAI ION LXPFRIMENI NO. GLFP. SERIES ID 2**4 FACTORIAl. FX(.FNRIMNT

',IE-THYI.MALONAi', DRO2S ? MN DIA., 100 CF LIQLIID VISCOSITY

NOWMNAi. CONTAMINATION OENSITY 30 GMS/SQ METER ON OAK/0OTTOM SURFACE

WINDSPAL 11.3 MPH, AIR TEMPERATURE 60 DEC. F., RELATIVE HtUMIDITY 35%

(AUTPUT VOLTAGE DATA, FROM MIRAN IA VAPOR ANALYZER

ANAL.Y.ER OUTPUT CUMULATIVE DISTRIOUTION FOR TWO SUBSTRATES

TIME ABSORBANCE ELAPSED TIME TOTAL TOTAL.

MIN{iL-S VOLTS MINUTES VOLT.MIN NORMALIZED

.•0 .0430 .0 .000 .000000

15.0 .0410 15.0 .630 .059574

30.0 .0390 30.0 1.230 .116312

45.0 .0380 45.0 1.808 .170922

60.0 .0360 60,0 2.362 .223404

75.0 .0350 75.0 2.895 .273758

90.0 0340 90.0 3.412 .322694

105,0 .0330 105.0 3.915 .370212

12.0.0 .0310 120.0 4.395 .415602

! 15,. 0 .0300 135.0 4.852 ..458864

150.0 .0290 150.0 5.295 .500708

165.0 .0270 165.0 5715 .540424

180.0 U260 180.0 6..113 .578013

195.0 .0250 195.0 6.495 .614183

210.0 .0240 2M0.0 6.363 .648934

225.0 .0220 22. ,,0 7.207 .681558

240.0 .0200 240.0 7,523 ,7)1346

255.0 ,0180 25M 0 7.807 .738296

270.0 .0160 270.0 8.063 .762409

2P.5,.') .0140: 285.0 8.288 .7133686

300.0 '0120 300.0 8A4P3 .802125

315.0 .0100 315,0 8.648 .817728

330.0 .0080 330.0 8.783 .830494

345.,0 .0061) 145.0 8.837 ,840423

360.0 .0050 Ci. 0 8,970 k648;'25

375.0 .0040 375 0 9,038 .854608

390.0 . 0030 39010 9. 090 .859572

405.0 .0flO 405.0 9.128 .8631!8

420.0 .0010 420.0 9.150 .865246

435.0 . 0010 435.0 9.M65 .866664

450').0 . 0010 450.0 9.180 .868093

465,0 .0000 465-0 9.188 .868/92

li,';AN WA'O, ANAYIER .25 Al!4ORE;ANCE UNIT5 PER VOLT

APPENDIX B ..



TABLE. t,-16

EVA'OPAIAION I'XPFFIIMI Ni NO. Q1:16 !,I RIt"S IL) ?'4 1A iORIAl O-fXPfR1MEN1

1)If EL HY I MAI.ON ATE D ROPS 2 41')A 1(,1000 C ',. S 101 V I SCOSS 11 )

MN,,NAL C'ONIAMINALION 1LE1NISITY 30 GMS/SQ MEIER ON OAK/BOTi H SUJRFACE

WINDOSP'ED 11.3 MPII, AIR ' T'MP{RATURE 60 DF G F., R:L.AIIVE HUMIDIIY 36%

OUTPUT VOL(AGE DAf A IROAM tMIRAN IA VAPOR ANALYZER

AN AL Yi 7R 0111 PUT C00ULA0 (VE DI Si? I [M 1I0 FORl IWO S;URSIRATES

IME ABSOPSLANCE- ELAPSED I IHE OTAl. TOTAL

mI Uli i E S VOLTS 0 1hUT'ES VOLI MIN NORPI.AL I "ID

.0 '0430 ,0 .000 .000000

15.0' 0,:1O 15.0 .6 .31) -055303

0 30,0 .0390 30.0 1 .230 .107973

45.0 .0330 45.0 1 .800 . 158667

60.0 .0360 60.0 2,362 .201387

75.0 A0350 75.0 2.,195 .254131

90.0 .0340 90.0 3.412 .29955.9

105.0 .0330 1 05.0 3.915 .3t3669

)20.0 .0320 120.0 4.403 .3M6463

135,,0 .0310 135.0 4.875 .427941

150.0 .0300 150.0 5.332 .468101

165.0 .0280 165.0 5.767 .506287

100.0 ,028L) 030.0 6.. 180 .543156

19 5.0 .02o0 195.0 6,593 .578708
2;0.0 .0250 2110.0 6.975 .612284

225.0 .02410 225.0 7.343 .6445,,"

240.0 .0?20 240.0 7.683 .6'7480Vf
255.0 .0210 255.0 e.010 .703140

270.0 .0200 270.0 8. 731 730133

285.0 .0180 28.5. 8.602 .755151

300, 0 .0160 300. 0 8.358 .777535
315.0 .0140 315.0 9. 063 .79Y287

330.0 .0120 330.0 9.2.78 .1114404

345.0 .0090 345.0 9. 1, 382E20;23I

360.0 .0070 360.0 9.555 ,83876/

37,,0 .005C0 375.0 9.645 846

.391.9 .00130 190.0 9.705 .811, 1931

405, .0020 405.0 9.743 13 512-3

420.0 .0010 420.0 9.765 015 ýl9IM

435.0 '0000 435.0 9.773 .85785T

MItRAN VAPOR ANP/Y 7R 2-. ABS0I.,"ANCE INIIFS PER VOLT

"" pLi Isb 1] 2 3

--- - --



IAJL.E B3-17

Pv'AP0RAfItN EU'PER-R'MNT NO. 63141 !.;F<kltS If * [ACIORIAI E×FXRIMN rt

LUflYYMALON)HA7IE DROPS 2 MM DIA_, 100 C.P Lf '!i) VISCOSIIY

NOMINAL CONTAMINATION DENSITY 30 " ;MS/i',C4 Mi:T[?R ON (','>SLI0'FAC:

LI NDSP'•IE) 3J.i) MPT, AIR UTMPIRATURF 6u OFE f_ R[I.AT1f.' HUM1N! Y M49

(XJ''•UT VOLIAGE DATIA rRuM MIRAN ,A VAPUOR ANALtYR

ANALYZER (JI PU CI•MU', 01A TiVE SfNI LJ ION (JR IWO SU!3STRATL. ;

TIME ABSORBANCE EL.f :;0 (IME TOT1AL 10 ALL

MINUTES VOLTS AMLNUIT0 ,; VOL 1.fih NORMAlI iN Ii

0 .0780 1 , 000 C000000

45 .0 .0 730 45,0 3.39ý1 078690
90.0 0690 '0.. 0 6. 5 9"1 . 152691

D'3.l0 .0660 133.0 9. 630 .223043
180.0 .5:&(0 180. "1 1' 5..3 .290269
225.0 , 0P'1t 225.0 15.300 .3543Y 68
270 0 .0560 270,0 47.,9Y0 .414819
315.0 .0530 )1.Ii. 0 20.362. . 71622

360 0 .0/.480 360.0 22.635 5 2 6, 2 6"
405.0 .9440 405.0 24. 705 ..5 .20 0
450.0 .0390 450.c 26. 'J72 .615453

495.0 .)35 0 495.0 28.23 7 4 0/

540.0 0 300 540.0 29.700 .6p, 7890

58.; .C ) 20'0 5 85.0 33.937 . 1 ,S ,5.
650,0 .0.? 0 630.0 31 .972 1740524

675.0 675 .6 . 30 32. 805 .i59806

72U.0 .0130 720.0 33.457 .774119
"165 ..0 .0090 765. 0 33,9.5i 2 .7!16384

810.0 .0070 8110.0 34.312 7)4"2-
P55.0 .0040 855.0 34.560 .0 0 4 5,,,
900n..o0 .0030 900.0 3" I. z• 7 floe# 11 (12

945 .0 ..002 945. Q 314.830 806703

'9c.00 .0020 990 0 34. 20 .Q808742

1Oib 0 0 .0010 103 l.0 34.987 .810 (1, 6
1080• 0 .0010 1080. . 35J1 3 .3'113913
125.0 .0010 11 .P .0 GS 5 s. 077 .81244!0
1170 .0 .0010 1170.0 35.12? .813482

S? 1 5, , .0000 1215.0 35. !45 .814003

MIRAN V'AFOR ANAYZlE .25 AUSORBAi4CE UNITS PfrR O'L T

A,4PND 1 X 5 ! u-



IVA 0(11AAI ION i X [ RI N R 11, N! N). Ii SIP SI I F U "4; ,.1•0 A, I. A . IRIA XlI I MiMLI1

011 [HYItMAI'NAIL DRC6 ) , MIM D t A 10 (fOil ( t UIJO II'., 'V 4SI, I TY

SNo (NAI CONI AM1 NAI IO014 M.NS I I Y 30 CMS/SQ M 'TI-k ON OAK/"O) 11F,,StI IP-

WINMPI'AD 2.9 MPII, AIR IIIRAIIRII 60 010 (,, RFAIflVj HUMINTY M59%

00(11I'JI Vol.TAG: DMA'A MR•O MIRAN IA VAP(R ANA. ,fTVR

ANAI, Y:I f4 Ot1 I P CLJMi' 11W. oISIRIBUTION FOR TWO SUO,5IRA"7F8

I IMF ARSOUA,,NCE t.LAP 1:0 T (MF I OTAt 1 T0'(AL

S(I HUI i.1." VOL,S ?I I NU 11:3 VOI.. MI P4 NORMAL. I I:1)

. M .0((90 .0 .000 000000

,0 4..0 3.460 . 07/'730
680.10 C.1O0 801),0 6.740 .143624

120.a ,)7(1 120.M 9. 1TO 2,10554
160.0 .0.,40 160.0 (1 12910 .274.0i8

-00.)0 ,0710 f, 15 800 3,16W,

240. (. . 06P0 240 .. 18.58o0 .395924

28J... (1 . 036 286'. 0 2.1. 2.4.0 .45;":,"

320,0 .0?20 .7O.0 2.)780 .50673:1

360 0 ,.0590 360.0 26.200 .558299
400.0 ,0560 400.0 28,50C) .607310

440.0 .0520 440.0 30.660 .653338
4 8,. 0 .1) 90 480.(0 32.630 .696382

520.0 .0450 520.0 34.560 .736443

560. 0 .04 VI4 550.0 36. 2-,;60 .772669

600.0 ,0360 600.0 37.780 .805059

640.0 .03 2, C 640.0 39.140 .834039

30(1.0 .180 680,0 40.340 .059610
0 .0240 720.0 4 1 .. 300 .881772

71 ] 0.0 .0200 760.0 42'.260 .900524

1000. 0 0170 8(M0.0 43. 000 .916293

840, 1 ( 11,4() 840 , 0 43,6O0 .929506

0869.0 '0170 880.6 44.140 .940585

92n, ) 0 0090 o20 .0 '.. 560 .949535

960. .0080 960.0 4.900 .956780

1 t , 0.0,60 '; 1000. 0 45. 1 .91862•47
10/' ,0 . 040 0040 . -' "1' I 0

! ,'," .f 0 , {{l'.002 112.0.0 U5 ("I Y . 72117'ý2.

1 160. n 0620 1 ! ,O 05," • 700 .97.582 ,"
00. 0 0110 1200.0 45ý V. .0 0!7106

1140 .0 .0010 1240.0 45, 800 .
"2•MO. 0 .O,..) 001281.0 • /5 . 82 .90.1384

MiI iIP N ,-'CPOR ViAYZE:IR ,16 f1,0[ TAN0.:'k- J N N ITS PItR Viil

74L•'Ptq f X j, ]25



TABLE B-19

EVAPORATION EXPERIMENT NO. HLf3 SERIFS 10 2**4 FACIORIAL EXPERIMENT

DIL-THYLMALONAIE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/lOP SURFACE

W4INDSPFED 11.0 MPt, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDI TY '7%

OUTPUT VOLTAGE DATA FROM MIRAN IA VAPOR ANALYZER

ANALYLER UO IPUI CUMULATIVE DISTRIBUTION FOR TWO SUBSrRATES

TIME ABSORDANCE ELAPSED TIME TOTAL TOTAL

MINUTES VOLTS MINUTES VOLT.MIN NORMALIZED

.0 .0520 .0 .000 .000000

15.0 .0490 15.0 .757 .064330

30.0 .0470 30.0 1.477 .125476

45.0 .0440 45.0 2.160 .183437

60.0 .0420 60.0 2.805 .238214

75.0 .0410 75.0 3.427 .291079

90.0 .0390 90.0 4.027 .342034

105.0 .0370 105.0 4,597 .390441

120.0 .0350 120.0 5.137 .436301

135.0 .0340 135.0 5.655 .480249

150.0 .0320 150,0 6.150 .522287

165.0 .0310 165.0 6.622 .562414

180.0 .6290 180.0 7.072 .600630

195.0 .0270 195.0 7.492 .636298

210.0 .0250 210.0 7.882 .669419

225.0 .0230 225.0 8.242 .699992

240.0 .0200 240.0 8.565 .727380

255.0 .0180 255.0 8.850 .751584

270.0 .0160 270.0 9.105 .773240

285.0 .0"r40 285.0 9.330 ,792348

300.0 ,012G 300,0 9.525 .808908

315.0 .0113 315.0 9.690 .822921

330.0 .0080 330.0 9.825 .834385

345.0 .0060 345.0 9.930 .843302

.360.0 .0040 360.0 10.005 .849672

375.0 .0030 375.0 10.057 .854130

390.0 .0020 320.0 10.095 .85/315

-.05.0 .0020 405.) 10.125 .859863

420.0 .0010 420,0 10.147 .861774

S43o .UUiU 435.0 10.162 .863047

450.0 .0000 450.0 10.170 863684

MIRAN VAPOR ANAY2FR .?5 ABSORBANCL UNIlS PER V()!T

APPENDIX 8 1?6



TABLE B-20

EVAPORATION EXPERIMENT NO. BLF4 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAKI/OP SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HLIMIDITY 20%

OUTPUT VOLTAGE DATA FROM MIRAN IA VAPOR ANALYHER

ANALYZER OUTPUT CUMULATIVE DISTRIBUTION FOR TWO SUBSTRATES

TIME ABSORBANCE ELAPSED TIME TOTAL TOTAL

MINUTES VOLTS MINUTES VOLT.MJN NORMALIZED

.0 .0510 .0 .000 .000000

20.0 .0500 20.0 1.010 .080839

40.0 .0480 40.0 1.990 .159277

60.0 .0460 60.0 2.930 .234514

80.0 .0450 80.0 3.840 .307350

100.0 .0430 100.0 4.720 .377784

)20.0 .0400 120.0 5.550 .444216

140.0 .0380 140.0 6.330 .506647
160.0 .0360 160.0 7.070 .565875

180.0 .0340 180,0 7.770 .621903

200,0 .0310 200.0 8.420 .673928

220.0 .0290 220.0 9.020 .721951

240.0 .0260 240.0 9.570 .765973

260.0 .0240 260.0 10.070 .805992

280.0 .0210 280.0 10.520 .842010

300.0 .0180 300.0 10.910 .873225

320.0 .0150 320.0 11.240 .899638

340.0 .0120 340.0 11.510 .921248

360.0 .0090 360.0 11.720 .938056

380.0 .0060 380.0 11.870 .950062

400.0 .0040 400.0 11.970 .958066

420.0 .0030 420.0 12.040 .963669

440.0 .0020 440.0 12.090 .967671

460.0 .0020 460.0 12.130 .970872

480.0 .0010 480.0 12.160 .973274

500.0 .00,10 500.0 12,180 .974874

520.0 .0010 520.0 12.200 .976475
540.0 .0010 540.0 12. 220 .978076

560.0 .0000 560.0 12.230 .978876

MIRAN VAPOR ANAYZEP .25 ABSORBANCE UNITS PER VOLT
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TABLE B-21

EVAPORAT!ON EXPERIMENT NO. BLF5 SERIES iD 2**4 FACTORIAL EXPERIMENT

DIElHYLMALONATE DROPS 2 MM DIA., 100 CP L!QUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFACE

WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUNIIDiTY 37%

OUTPUT VOLTACE DATA FROM MIRAN IA VAPOR ANALYZER

ANALYZER OUTPUT CUMULATIVE DISTRIBUTION FOR TWO SUBSTRATES
TIME ABSORBANCE ELAPSED TIME TOTAL TOTAL

MINUTES VOL7S MINUTES VOLT.MIN NORMALIZED

.0 .0790 .0 .000 .000000

30.0 .0720 30.0 2.265 .054741
60.0 .0670 60.0 4.350 .105132
90.0 .0650 90,0 6.330 .152985

120.0 .0630 120.0 8.250 .199388

150.0 .0610 150.0 10.110 .244342
180.0 ,0600 180.0 11.925 .288207

210.0 .0580 210.0 13.695 .330985
240.0 .0560 240.0 15.405 .372313
270.0 .0540 270.0 17.055 .412190
300.0 .6520 300.0 18.645 .450618

330.0 .0500 330.0 20.175 .487596

360.0 .0470 360.0 21.630 .522760

390.0 .0440 390.0 22.995 .555750

420.0 .0410 420.0 24.270 .586565

450.0 .0380 450.0 25.455 .615204
480.0 .0350 480.0 26.550 .641668
510.0 .0320 510.0 27.555 .665958

540.0 .0300 5 0.0 28.485 .688434
570.0 .0270 570.0 29.340 .709098

600.0 .0240 600.0 30.105 .727587

630.0 .0210 630.0 30.780 .743900
660.0 .0180 660.0 31.365 .758039

690.0 .0150 690.0 31.860 .770002

720.0 .0120 720.0 32.265 .779790
750.0 .0100 750.0 32.595 .787766

780,0 .0090 780.0 32.880 .794654

810.0 .008U 810.0 33.135 .800817

840.0 .007U 840.0 33.360 .806254
870.0 .0060 870.0 33.555 .810967

900.0 .0050 900.0 33.720 .814955
930.0 .0030 931).0 33.840 .817855

960.0 .0030 960,0 33.930 .820030
990.0 .0030 990.0 34.020 .822206

1020.0 .0020 0•'0.O 34-095 .824018
1050.0 .0020 1050.0 34.155 .825468

1080.0 .0010 1 0B0.0 1()4 200 .826556

1110.i I 0010 1110.0 34.230 .82/281
1140 0 0(o00 1140.0 34.4, .8272.43

MIRAN VAPIR ANAYI!R . ARBS~jRAN(r UNW) ikR VOLI
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TABLE B-22

EVAPORATION EXPERIMENT NO. BII F SERIES ID ?"t4 EACIORIAL EXPERIMENI

DIETHNLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSIHY

NOMINAl. CONTAMINATION DENSITY 30 GMS/SQ MEIER ON OAK/BOTTOM SURFACE

14INDSPEED 2.9 MPH, AIR 1EMP[RATURE 60 DEG F., RELATIVE HUMIDITY 31%

OUTPUT VnLTAGE DATA FROM MIRAN IA VAPOR ANALYZER

ANALYZER OUTPUT CUMUt.ATIVE DISTRIUUTION FOR TWO SUBSTRATES

TIME ABSORBANCE ELAPSED TIME TOTAL TOTAL

MINUTES VOLTS MINUTES VOLT.MIN NORMALIZED

.0 .0820 .0 .000 .000000

40.0 .0090 40.0 3.220 .072106

80.0 .0770 ,10.0 6.340 .141972

120.0 .0730 120.0 9.340 .209151

160.0 .0710 '160.0 12.220 .273643

200.0 .0680 200.0 15.000 .335896

240.0 .0650 ?40.0 17.660 .395462

280.0 .0620 280.0 20.20;, .452340

320.0 .0590 320.0 22.620 .506532

360.0 .0560 350.0 24.920 .558036

400.0 .0530 400.0 27.100 .606853

440.0 .0490 440.0 29.140 .652534

480.0 .0440 480.0 31.000 .694186

520.0 .0390 520.0 32.660 .731358

560.0 .0350 560.0 34.140 .764500

6.00.0 .0300 600.0 35.440 .793611

640.0 .0250 640.0 36.540 .818243

680.0 .0200 680.0 37.440 .838397

720.0 .0170 720.0 38.180 ,854968

160.0 .0140 760.0 38.800 .868852

800.0 .0120 800,0 39.320 .880496

840.0 .0100 840.0 39.760 .890349

880.0 .0080 880.0 40.120 .898411

920.0 .0070 920.0 40.420 .905128

960.0 .0060 960.0 40.680 .910951

1000.0 .0050 1000.0 40.900 ,915877

1040.0 .0040 "1040.0 41.080 .919908

1080.0 .0030 1080.0 41.220 .923041

1120.0 .6020 1120.0 41.320 .925282

1160.0 .0020 1160.0 41.400 .927074

1200.0 .010 1200.0 41.460 .928417

1240.0 .0000 1240.0 41.480 .928865

MIRAN VAPOR ANAYZER .25 ABSCROANCE UNITS PER VOLTI
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TABLE B-23

EVAPORAI ION EXP•RIHINT NO. (4117 SERIES 10 7**4 FACTORIAI EXPEFR•ENT

DIETHYLMALGNATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOM!NAL. CONTAMINATION DENSIlY 30 GMS/SQ METER ON OAK!BO1TOM JURFACE

WI)NOSPEED 11.0 MPH, AIR TEMPERAIURL. 60 DEG F., RELI..)*VE HUMHDITY 38%

OUTPUT VOLiAGE DATA FROM MIRAN IA VAPOR ANALYZER

ANALYZER OUTPUT CUMULATIVE D1STSRI81ION FOR TWO SUBSTRAfrS

I l,, ABSOR0aNCE ELAPSED T{lE TOTAL TOTAL

MINUTES VOI.TS MINUTES VOLT.Y' N NORMALIZED

. 0 .0440 .0 .000 .000000

15.0 .0430 15.0 .653 .060451

30.0 .0410 30.0 1.283 .118817

45.0 .0400 45.0 1.890 .175099

60.0 .0390 60,0 2.483 .229992

75.0 .0370 75.0 3.053 .282?99

90.0 .0350 90.0 3.592 .332828

105.0 .0340 105.0 4.110 .380772

120.0 .0320 120.0 4.60; .426631

135.0 .0310 135.0 5.077 .470406

150.0 .030C 150.0 5.535 .512791

165.0 .0280 165.0 5.970 .553092

180.0 .0270 180.0 6.382 .59130,

195.0 .0250 195.0 6.772 .62/439

210.0 .0230 210.0 7,132 .660792

225.0 .0210 225.0 7.462 .691364

240.0 .0190 240.0 7.762 .719158

255.0 .0160 255.0 8.025 .7'43477

270.0 .0140 270.0 8.250 .7,J4323

285.0 .0130 285. 0 8.453 .783083

300.0 .0110 300.0 8,633 .79)759

315M0 .0090 315.0 8,783 .813656

330.0 .0080 330.0 8.910 .825468

345.0 .0070 345 0 9.023 ,8A5891

360.0 M0060 360, 0 9.120 .J'4924

3 75.0 .0050 375. 0 ,203 .

390.0 .0040 39000 9.270 .B8508 21

405.0 .0030 405.J 9 13 36, 16 F,

420.0 1 T030 420.0 9.368 .86t., 4

435.0 0020 435,0 9. 405 .6713 /018

450.0 .00?0 1-5. 0 9,135 f ti74U 1J 1

465.0 .0010 465.0 9 V •8 8 Wi9

480.0 .0010 40'00 9 4/,73 t-775 1

4.,93.0 0010 495.0 9. 48 8.9.19

10.0 . 00f0 r87966

1,t 'ýAN VAPOR ANAYt P A,,-r BNiJ i;,' P0,1 t,
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TABLE 9-24

EVAPORATION EXPERIMENT NO. BL'8 SERIES ID 2**4 FACTORIAL EXPERIMENT

.0'IFIIY1MALONATE DROPS 2 MM DA., 1000 CP LIQUID VISCOSITY

Nil'IINA! CONTAMINAIION r)ENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFACE

WI, DSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 50%

OJIPUT VOLTAGE DATA FROM MIRAN IA VAPOR ANALYZER

ANALYZER ()JTPLUT CI.MULATIVE DISTRIBUTION FOR TWO SUBSTRATES

I )ilE AASORBANIJ:t ELAPSED TIME TOTAL TOTAL

N INUTE$ VOLTS MINUTES VOLT.MIN NORMALIZED

0 .0500 .0 .000 .000000

15.0 .0480 15.0 . 73 5 .059113

30..0 .0460 30.0 1.440 .115813

45.0 .0440 45.0 2.115 .170100

60.0 .01420 60.0 2.760 .221975

75.0 .0410 75.0 3.382 .272040

9010 .0400 90.0 3.990 .320898

105.0 .0380 105.0 4. 575 .367947

120.0 .0370 120.0 5L.137 .413187

135.0 .0360 135.0 5.685 ,457220

'150.0 .0350 150.0 6.217 .500046

165,0 .0340 ':65.0 6. 731: .541666

180.0 .0330 180.0 7.237 .582080

195.0 .0320 195.0 7.725 .621288

210.0 .030C, 210.0 8.190 .658686

225.0 I .029C 225.0 8.632 .694274

240.0 .0270 240.0 .),052 .728053

255.0 0260 255.0 1.450 .760022

210.0 .0250 27U0. 9.832 .790'15

285.0 .0210 285.(; 10.177 .818532

300.0 .0190 300.0 10.477 .842659

315.0 .01.70 315.0 10,748 .864374

330,0 .0150 330.0 10.988 .883676

345.0 .e C130 34".0 11.198 .900566

360.0 .01.10 360.0 11.378 ,915042

37; .L .0.,90 375., 11.528 .92 7106

3,;0.0 .00 70 390.0 11.648 .936757

• .;. 0 0050 405.0 11. 738 .943996

(,o. O ) 420.0 11 .805 .949424

4 .5. ,1 'I It.850 .953044

0,ne 450.0 11.873 .954853

.0 .00(10 465.0 1 .1888 .90 6060

Q. .. 05 480,0 11 .895 .956663

AV!O.¶K4 ' ,! A'r Ef.0,. AXI'OR{NI/INI "I II R V'5l I
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TABLF C 1

EVAPORATION EXPERIMEN)" NO. GLFI SERIES ID 2?** FACTORIAL EXPERINMNT

uIETHYLMALONAIE DROPS 2 MM DIA., 100 CP 'IQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/TOP SURFAC("

WiNDSPEED 3.0 MPH, AIR TEMPERATURE 60 CEG F., RELATIVE HUMIDITY 45%

VAPOR CONTAMINATION FROM A UNIFORM APRAY OF DEPOSITED DROPLETS

(PPM/AR BASED ON MASS BALANCE)

ELAPSED PPM MICROGRAMS * * PrM MICROGRAMS

TIME PER PER PER PER

CUBIC M:TER GRAM/ PER CUBIC METER

MINUTS METER SQUARED METER SQD DROP PER DOPO

.0 2.208 13861.830 40926.560 498.570 .00150 9.417

30.0 2.001 12562.280 37089.690 451.829 .00136 8.534

60.0 1.742 10937.850 32293.610 393.403 .00118 7.431

90.0 1.587 9963.187 29415.960 358.347 .00108 6.768

120.0 1.449 9096.822 26855.050 327.186 .00098 6.180

150.0 1.328 8338.754 24619.880 299.921 .00090 5.665

180.0 1.173 7364.095 21742.230 264.865 .00080 5.003

210.0 1.087 6822.617 20143.540 245.390 .00J74 4.635

240.0 .983 6172.844 18225.110 222.011 .00067 4.194

270.0 .880 5523.071 16306.670 198.64ý .00060 3.752

ý00.0 .794 4981.593 14707.980 179.174 00054 3.384

33o.0 .707 4440,116 13109.290 159.698 .00043 3.016

360.0 .621 380Th ",38 11510.590 140.223 .00042 2.649

390.0 .552 3 '1•. r0231.640 124.642 .00038 2.354

420.0 .483 3U...74 8952.685 109.11.1' .00033 2.060

450.0 .397 2490.797 7ý53.991 89.587 .00027 1.692

480.0 .328 2057.6) 5 60'5.016 74.006 .00022 1 .3' 3

510.0 .259 1624.432 4796.001 58.426 .00018 1 104

S540.0 .207 1299.546 3836.865 .;6.741 .00014 883

d70.J .172 1,.82.955 3197.3!37 38.951 .00012 .736

6100.0 .138 866.364 2557.910 31.161 ý00009 .589

6'sO.0 . 104 649. 773 1918.432 23. 370 .00007 .441

560.0 .086 941.477 1598.693 19.4175 000(16 .368

690.0 .069 433.W1 1•tA 213. 959 15. 580 .00005 .294

9 1 U .02, 3,4.107 9'9.?16 11.6A0.5 (1hf, 1.1

/50.0 0_; 116501 63Y .47 ,'90 uLA/2 .147

"00.0 .0 1 dI.99 W6co17.' 7. .790 w~'007 1

"M"I I " O .P Ii , M k

.•l lýY N I I1i Q .i ' 1!,'.P,%' (..2•2. J;;



TABLE C-2

EVAPORATION EXPERIMENi NO. GL02 SERIES 10 2A*4 FACTORIAL. EXPERIMENT

OIETHYLMALONATE DROPS 2 MM DIA., 10CO CP LIQUID VISCOSITY

N,7XIINAL CONTAMINATION DENSIIY 30 GMS/SQ METER ON HICI:CRYiIOP SURFACE

WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIHE HUMIDITY 39%

VAPOk CONTAMINATION FROM A UNIFORM ARRAY OF OEPOSITED DROPLETS

(PPM/AB BASED ON MIRAN CALIBRATION OATA)

FLAPSE0 PPm MICROGRAMS * * PPM MICROGRAMS

TIME PER PER PER PER

CUBIC METER GRAM/ PER CUBIC METER

1HINUTES METER SQUARED METER SCD DROP PER DROP

.0 1.949 12237 390 36130.470 413.780 .00132 8.313

30.0 1.811 11371.030 33572.560 384.486 .0125 7372i

60.0 1.673 10504.660 31014.660 355.191 .00114 7.136

90.0 1.553 9746.595 28776.480 329.559 .001(:5 6.621

1M.0°0 1.449 9096.822 268i8.050 307.588 .00098 6.18C,

i!ý;0.c 1.363 8555.345 25259.360 289.280 .00093 5 812

180.0 1.259 7905,571 23340.920 267.309 .00C1,6 5.371

210 G 1.1"3 736.*.095 21742.21(0 249.000 .00080 5,003

240.0 1.104 6930.913 20463.280 234.353 .00075 4.709

270.0 1.018 6389.435 18864.580 216.044 .00069 4.341

300.0 '932 5847.957 17265.890 197.735 .00063 3.973

13C.0 .863 5414.775 15986.940 183.088 .00059 3.679

160.0 .794 4981.593 14707.980 168.441 .00054 3.384

A,90.0 .725 4548.411 13429.030 153.794 .00049 3.090

(20,0 .655 4115.229 12150.070 139.147 .00045 2.796

450.0 .587 3682.047 10871.120 124.500 .00040 2o501

480.0 .5i7 3248.1365 9592.161 109.853 .00035 2.207

510.0 .449 2815.683 8313.20? 95.206 .00030 1.913

540.0 .380 2382.501 7034ý251 80.559 .00026 1.619

5/,.0 .328 2057.615 6075.0136 69.574 .00022 1.398

0,0 1 2"i6 1732.728 W1S5 820 58.588 .00019 1.177

610.0 .224 1407.842 4156.604 47.603 .00015 .956

660.0 .190 1191,250 3517.16 40.2.'1 .00013 .809

690,0 . i?2 1082.955 3197.387 36,618 .00012 .736

720A0 ,138 86, ".:364 2557,910 29.294 .00009 .589

750,0 .121 71;8.069 2238•.171 25 632 .00008 .515

780,0 . 121 754.069 223t, 111 25.632 .00008 .515

813.0 .1 0 64 9749,773 i18.432 21.971 .W1)00 _441

840,0 .0,.6 341.4l 71 1598. e.93 18.309 .00C06 .368

,i70.0 .069 433.182 1278.955 14,647 ,00005 .294

900.f3 .052 32?881 959,216 '10.985 .00004 .?21

930.0 .035 216.59. 639.4 7 7 7, 524 .k)0002 . 1,47

960.0 ,017 108.23,6 319.7.59 3.662 .201U)I .0 " 4

9 0 0 .017 13: 296 T'9. 739 !.662 .200301 .07,,
1t20?i V 39 .000 00;, f. 00 ";00 300

Ni(qO.jl Am"l IEP (PCul' f M fI. A
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IABLE C-3

EVAPORAYION C2XPERIM'WT NO. GLF3 SERIES I1 2*t4 FACTORIAL EXPERIMENT

t0IW(HYLMA0.NirE 0FCA"S 2 MM DIA., 100 CP LIQUID VrSCo(IrY

NOMINAL. i2f*4TAMIMATtoN DENSITY 30 GMS/'ig METER ON HICk0RY/T0P SURFACE

IH'5NDSPEED 11.0 MPH, A!R TEMPERATURE 60 iEG F'_ RULATi'/F H;MIDITY 40%

VAPOR '0•NTAMINAI'ON FROM A UNIFORM ARRAY OF DEPOSITtO DROPLETS

(PPM/AB BASED ON MASS BALANCE)

"ELAPSED PPIh MICROGRAMS * * PPM MICROGRAMS

STIME PER PER PER R

CUIS IC MEIER 0IGAM/ PER Ulh'f C METEr.

.MNUTES METEk SQUARED METER SW0 DROP RI DR0p'

.0 1.484 9313.413 2/497'53n 371, 75 .00101 6.327

15.0 1.294 8122.163 23980.400 3Ž6.8!8 .00088 v.518

30.0 1.138 7147.503 211)2,750 287.618 .00077 4.856

45.0 1.018 6389.435 13864.5P,.0 257,112) .0006Yv 4.341

60.0 .897 5631.366 166 26.4 226,608 .00(61 3.826

.5. 0 .794 4981593 l007.960 200.461 .00054 3.384
90.0 707 4440.116 13109.290 178.672 .00048 3.016

105.0 .621 3898.638 1151O.."Q 156.882 .U00,2 2.649

1 ?(. ) .535 3.657,160 N,9 I 0.9 35.093 .011036 it 2.81

135.0 .449 2815',683 6:513.20T 13.304 .0u030 1.073
1553.C .1 2 2274.206 6714.515 91.515 .00025 1.545

165.0 .310 '1949,319 57"25.?97 78 441 .000"1 1.324

160.0 .259 1624.432 4796.081 14 5 ý 36,0 .00018 1.104

195. 0 .201 1299,546 3836. &5 52.294 .06014 .885

210.0 .155 974.,59 28:7.648 39.221 .00011 .6612

225.0 .1?1 7,8,069 2238.171 3r).5(-3 .00038 .15

240.9 .086 541.477 1598.693 ?1 789 .00006 1368

255.0 .069 43'). 1'2 1278.955 17.411 .00005 ?Q,,.

270.0 .169 433.182 278.9-" 17.43 1 .00)05 .N,4

2r35.0 .052 324.Wi 059.216 13.074 .00004 .221

300.0 .OSZ 324.887 959.216 1307,4 .00004 .221

315.91 . 0 216.591 639.47Y' 8.716 .00002 .147

130.0 .017 1 Is2%9,' 319.739 4.358 .00001 .074

345.0 .017 108.295 319.739 4.358 .00001 074

360.0 ,030 .000 .010 .000 t 10000 .000

SKICROCRAMS PE,2 CI [3C U0'TP
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TABLE C-4

EVAPORATION EXPERIMENT NO. ';LF4 SERIES ID 2**4 FACTORIAL EXPERIMENT

"DIETHYLMALONATE DROPS 2 MM D0A.,, 1000 CP LIQUID VISCOSIfY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/TOP SURFACE

14INDSPEED 11.0 MPH, AIR 1EMPFAfWURE 60 DEG F., RELATIVE HUMIDITY 38%

VAPOR tONTAMINATICN FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(F'P/A8 9ASED ON MASS BALANCE)

ELAPSED PPM MICROGRAMS * PPM MICROGRAMS

7 r, 1iE PER PER PER PER

CUBIC METER GRAM/ PER CUBIC METER

MINUTES METER SQUARED METER SQD DROP PER DROP

.0 1.259 7905.571 23340.920 267.309 .00086 5.371

10.0 '1.242 7797,276 23021.190 263.647" .00084 5.297

20.0 1.225 7688.981 22701L450 259,986 .00083 5.223

30.0 1.J73 '(364..095 21742.230 249.000 .00080 5.003

40.0 1.104 6930.913 20463.280 234.353 .00075 4.709

50.0 1.035 6497.730 19184.320 219.706 .00070 4.414

60.0 1.000 6281.139 18544.840 212.382 .00068 4.267

70.0 .949 5956.252 17585.630 201,397 .00064 4.046

80.0 .897 5631.366 16626.410 190.412 .00061 3.826

90.0 .845 5306.479 15667.200 179.427 .00057 3.605

100.0 .811 5089.838 15027.720 172.103 .00055 3.458

110.0 .759 4765.002 14068.500 161.118 .00052 3.237

120.0 .707 4440.116 1109.290 150,132 .00048 3.016

130.0 .673 4223.524 12469.810 142.809 .00046 2.869

140.0 .638 4006.933 11830.330 135.485 .00043 2.722

150.0 .587 3682.047 10871.120 124.500 .00040 2.5.J1

160.0 .552 3465.456 10231.640 117.177 .00038 2.354

170.0 .517 321,8.365 9592,161 109.853 .00035 2.207

180.0 .483 3U32.274 89"2.685 102,5;ý.9 V00033 2.060

190.0 .449 ?c15.681 8313.207 95.206 .O0030 1.913

200.0 .1-14 2599,092 7673.729 87.882 .60002 1.766

210.0 .380 2382.501 7034.25! 80.559 .00026 1.619

220.0 .345 2165.910 6394.774 /3. 1'5 .001023 1 471

230.0 .310 1949.319 5755.3 1_ý 65,.9i2 .X'0021 1 324

240.0 ,276 1732.128 5115.820 58.588 .00019 1.177

250.0 , !. 2 1514.137 41,76.31? 51.26'2 ,000 16 1.030

260.0 224 1407.842 4156.604 47.603 .00015 ,956

2710.0 .190 1191 .250 351?. 126 40. ell()0013 .609

280.0 .155 974.659 ?R77,648 32 9",6 .00611 .662

290.0 .118 866.364 2557,910 25,-294 .0000•, 939

300.0 .121 ý ..,,1,9 0238.171 25 ,, 632 . 00008 .51

310.0 104 6/4 9. 773 191 .8. ,'o,32 21 971 00607? ,41,'

320,0 . 086 54 1 .471 1598, 693 0.0 , ,9 ,00005 ,350

330.0 .069 43,.182 12 7,4.05S 14 .u(7 i00005

J4 0. 0 6 5 :66 191 639.477 1.324 .00002 , 14. 7

350.0 .035 2 1 /).591 639.47f 7.324 .0000 .' ,147

560. 0 , ) 01 / 1 '01. 296 3, 1Q, f,, 5I) (C , ? ýý'00 1 0 e /4

57. 0 .000 000 .0000 000 00)000 000

W 0CR RAM' WLA? CtObIl; . 'A
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TABLE C-5

EVAPORITION EXPERIPEN1 NO. k,L.F5 FSERIES ID 26*4 FACIORIAL EXPERIMEIJT

DIETHYLMALUNATE DRORS 2 W DIA., 100 I-P L10ID VISCOSIIY

NOMINAL CONfAMINATION DENSITY 50 •.S/SO METER ON HICKORY/iOTTOM 4.*UPIACE

WINDSPEED 3.0 MPH, AIR TEWfERAIURLE 63 DEG F., kRELATIVE HUMID4TY fiB%

VAPOR CONTAMINATION FROM A UNItORM ARRAY G( DEPOSITED DROPLETS

(PPM/AB BAFED ON MASS B•t.LANCE)

EIAPSEZ) PPM MIC90GRAM$S * PPM MICROGRAMS

TIME PER PER PER PER

CUsic METER GRAM/ PER CUBIC MElT(-R

MINUTE,; WIETER SWUARED METf:R SQr DROP PER DROP

.0 1 .145 8447.049 Z,,939.620 339.912 .00091 5.738

30.0 1.276 8013*.867 23660.660 322,480 .O0087 5.444

60.0 1.225 70M. 981 2210'1 .450 309.407 0OC083 5.223

90.0 1.156 7255.799 21422.490 291.976 .00079 4.929

120.0 1.087 6822.617 20143.540 27t.5/4 .0007A 4.635

150.0 1.035 649". 1918M.320 261.471 .00073 4.414

180.0 .966 6064.548 1-7905.370 244.039 .00,66 4.120

210.0 .914 5739.662 96946.150 2.;0.966 .00062 3.899

240.0 .863 541' ".715 15986.140 217.892 .00059 3.679

270.0 .811 5089.88 15027.720 204.819 .00055 3.458

300.0 .759 4765.002 14068.500 191.745 .00052 3.237

330.0 .6N 4331.820 12789.550 174.314 .00047 2.943

360.0 .621 3898.638 11510.590 150.882 .00042 2.649

39C.0 .569 35T7'.751 13551.1380 143.309 .00039 2.428

420.0 .517' 3248 865 9592,161 130.735 .00035 2.20y

450.,3 .483 3032.274 8ý52.685 122.020 .00033 2.060

480.0 .431 2707,387 7993.465 108.946 .00029 1.839

510.0 .397 2490.797 7353,991 100.2M0 .00027 1.692

540.0 .362 2274.206 6714.513 91.515 .00025 1.545

570.0 .310 1949.31? 5755,297 78.441 .00021 1.324

600.0 .Z76 175,23728 5115,820 69.726 .U0019 1.177

630 0 .224 1407.842 4156.604 56.652 .00015 ,956

0&., .190 1191.2•0 3517.126 47,9ý6 .00i :' .80;

:,0.0 .13P 866.°64 2557.910 348,63 .000W, 589

120.0 .104 649.773 1918 432 26. 47 .00007 .441

'1`0J.0 .069 433,182 1278.955 17.431 .00005 .294

780.0 .052 324.M87 959.216 13,014 .99004 .221

810.0 .035 26.591 639.477 8,716 .00002 .'k,7

340.0 .0•7 108.296 319 739 4.758 .00001 .074

81'0.0 .600 .000 .009 .000 .00000 .0011

SMICROGRAMS PEr CUBIC METER

S1:38



TABLE C-6

E-VAPORATION EXPCRIMENT NO. GLF6 SERIES ItD 2ý"4 FACTORIAL E-XPE4IMENT

0!LrfHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NCAIINAL CONIAMINATION DE)iS1lY 30 GMS/SQ MEYER ON HICKORY/IOITOM SURFACE

WINOSPýED 3.0 MPH,, AIR TýMPERArURE 60 DEG F., RELATIVE HUMIDITY 55%

VAkPR CONTAMINATION FRO•4 A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPM/AB BA(ýED ON MASS BALANCE)

ELAPSED Plpm MICROGRAMS & * PPH MICROGRAMS

TIME PER PER PER PER

CUBIC WETER GRAM/ PER CUBIC METER

MI-TV1UTES METER SOUARED METER SOD DROP PER DROP

.0 1.311 8230.457 24300.140 296.026 .00089 5.591

;0.0 1.276 8013.866 23660.660 288.236 .00087 5.444

60.0 1.225 7688W980 22701.450 276.550 .00083 5.223

90.0 1.207 T5580.684 2?381.710 272.655 .00082 5.150

120.0 1.138 7147.502 21102.750 257,975 .00077 4.856

150.0 I.104 6930.912 20463.280 249.285 .00075 4.708

100.0 1 .•0u 6714.320 19V?3,800 241.495 .00073 4.561

210.0 1.018 6339.434 F 81,4.580 229.810 .00069 4.341

240.0 .966 6064.547 !7905.370 218.124 .00066 4.120

270.0 ,914 5739.661 16946.150 206.-39 .00062 3.899

300.0 .862 5414.774 1595,930 194.754 .00059 3.679

330.0 .811 5089.883 15027.720 183.069 .00055 3.458

360.0 .759 4765.001 144068.500 171.313 .00152 3.237

390.0 .',0? 4440.115 13109.290 159.698 .00048 3.016

420.0 .655 4) 15.229 12150.070 148,013 .00045 2.796

450.0 .634 3790.342 11190.850 136.328 .00041 2.575

480.0 .55c' 3465.1456 10231.640 124.614' .00038 2.354

"s10.0 .500 3140.56ý Q272.422 112.957 .00034 2.134

540.0 .448 281b.683 8313.205 101.272 .00030 1.913

5/T0.0 .391 2490.796 7353.989 89.587 .00027 1.692

600.0 .3".5 2165.910 6394.774 77.902 .00023 471

6130.0 293 1841.023 3435.558 66.216 .00020N 1.251

.661, 0 .2.1 1516.137 4476.341 54.531 .00016 1.030

6 90.U .190 1191.250 3517. I e?5 42.b46 .c0t013 .809

7? 0.0 .138 )66,364 2557.90Q 31.161 . 00109 .589

7 0;,; 0 649 773 1918.43? 23.37) .01fi07 .441

030,) ,, 141 . 7 1598.693 19.475 .00006 .368

8 10., , 524. J1#5 97.1 9. 6 11. 685 00004 .- 1

840 63 , 21 ý", ."91 639•1.4 TF 7.790 .00002 .147

870 ,1 v) 7 1 :H9.,297;* 39 3,895 .00001 .074

90(3 0• , t ,. huiP 000 . PC I .00 oo .01)0

N i . (.,JRI C HEI' R

)• m*



TABLE C-7

EVAPORAIION EXPERIMENT NO. GLF7 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMAL.ONATF DROPS 2 MM DIA., 100 CP (.!QOID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/BOTTOM SURFACE

WINDSPEED 11.0 MPH, AIR TEMPEPATURE 60 DEG F., RELATIVE HUMIDITY 38%

VAPOR CONTAMINAIION FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPM/AB BASED ON MIRAN CALIBRATION DATA)

ELAPSED PPM MICROGRAMS k * PPM MICROGRAMS

TIME PER PER PER PER

CUBIC METER GRAM/ PER CUBIC METER

MINUTES METER SQUARED METER SQD DROP PER DROP

.0 .816 5122.848 15125.030 188-252 .00055 3.480

15.0 .765 4802.670 14179.720 176.486 .00052 3.263

30.0 .731 4589.218 13549.510 168.643 .00050 3.118

45.0 .714 4482.492 13234.400 164.721 .00049 3.045

60.0 .680 4269.040 12604.190 156.877 .00046 2.900

75.0 .646 4055.588 11973.980 149.033 .00044 2.755

90.0 .629 3948.862 11658.880 145,111 .00043 2.683

105.0 .595 3735.410 11028.670 137.267 .00040 2.538

120.0 .578 3628.684 10713.560 133.345 .00039 2.465

135.0 .544 3415.232 10083.350 125.501 .00037 2.320

150.0 .527 3308.506 9768.250 121.580 .00036 2.248

165.0 .493 3095.054 9138.039 113.736 .00033 2.103

180.0 .459 2881.602 8507.830 105.892 .00031 1.958

195.0 .442 2774.876 8192.726 101.970 .00030 1.885

210.0 .408 2561,424 7562.516 94.126 .00028 1.740

225.0 .374 2347.972 6932.307' 86.282 .00025 1.595

240.0 .340 2134.520 6302.096 78.438 .00023 1.450

255.0 .306 1921.068 5671.887 70.595 .00021 1.305

270.0 .272 1707.616 5041.677 62.751 .00018 1.160

285.0 .238 1494.164 4411.468 54.907 .00016 1.015

300.0 .221 1387.438 4096.363 50.985 .00013 .943

315.0 .187 1173.986 3466.153 43.141 .00013 .798

330.0 .153 960.534 ?835.943 35.297 .00010 .653

345.0 .119 747.082 2205.734 27.453 .00008 .508

360.0 .102 640.356 iF9U.629 23.532 .00007 .435

375.0 .)5 533.630 iV75.524 19.610 .00006 .363

390.0 .068 426.904 lZ60.419 15.688 .00005 .290

405,0 .051 320.178 94i.314 11 '66 .00003 .218

420.0 .034 213.452 630.21(1 .. 844 .00002 .145

435.0 .034 213.452 630.210 7.844 .00002 .145

450.0 .017 106.726 315.1"15 3,922 .00001 .073

465.U .017 106,726 315.105 3.922 .00001 .073

480.0 .000 .o000 .000 .000 . O0000 .000

• MICROfl;VAMS PER CffifIC ML TFR

140



TABLE C-8

EVAPORATION EXPERIMENT NO. GLF8 SERIES ID 2**4 FACTORIAL EXFKRIMENT

DIEIHYLMAtONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL. CONTAMINATION DENSIIY 30 GMS/SQ METER ON HICKORY/BOTTOM SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELAIIVO• UMIDITY 50%

VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPM/AB BASED ON MASS BALANCE)

ELAPSED PPM MICROGRAMS * * PPM MICROGRAMS

TIME PER PER PER PER

CUBYC METER GRAM/ PER CUBIC METER

MINUTES METER SQUARED METER SQD DROP PER DROP

.0 .799 5014.553 14805.290 169.556 .00054 3.407

15.0 .763 4791.684 14147.280 162.020 .00052 3.255

30.0 .745 4680.249 13818.270 158.252 .00051 3.180

45.0 .728 4568.814 13489.270 154.484 .00049 3.104

60.0 .692 4345,946 12831.250 146.948 .00047 2.952

75.0 .674 4234.511 12502.250 143.180 .00046 2.877

90.0 .639 4011.642 11844.230 135.645 .00043 2.725

105.0 .621 3900.207 11515.230 131.877 .00042 2.650

120.0 .604 3788.773 11186.220 128.109 .00041 2.574

135.0 .563 3565.904 10528.210 120.573 .00039 2.422

150.0 .550 3454.469 10199.200 116.805 .00037 2.347

165.0 .515 3231.601 9541.188 109.269 .00035 2.195

180.0 .497 3120.166 9212.132 105.501 .00034 2.120

195.0 .462 2897.297 8554.169 97.966 .00031 1.968

210.0 .444 2785.863 8225.163 94.198 .00030 1.893

225.0 .408 2562.993 7567.149 86.662 .00028 1.741

240.0 .391 2451.559 7238.143 82.894 .00027 1.665

255.0 .355 2228.690 6580.130 75.353 .00024 1.514

270.0 .337 2117.255 6251.123 71.590 .00023 1.438

285.0 .302 1894.386 5593.110 64.054 .00020 1.287

300.0 .284 1782.952 5264.104 60.296 .00019 1.211

315.0 .249 1560.083 4606.091 52.751 .00017 1.060

330.0 .231 1448.649 4277.084 48.983 .00016 .984

345.0 .195 1225.780 3619.072 41..447 .00013 .833

160.0 .160 1002.911 2961.059 33.911 .00011 .681

375.0 .142 891.476 2632.052 30,143 .00010 .606

390.0 .106 668.607 1974.039 22.607 .00007 .454

405.0 .089 557.172 1645.032 18.840 .00006 .379

420.0 .053 334.303 987.019 11.304 .00004 .227

435.0 .036 222.869 658,013 7.536 .0000? .151

450.0 .018 111.&35 329.007 3.76P .00001 .076

465.0 .018 111.435 329.007 3.768 .00001 .076

480.0 .000 -00 .000 .000 .00000 .000

MICROGRAMS PFER CUBIC Ml IER
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TABLE C-9

EVAPORATION EXPERIMENT NO. GLF9 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/TOP SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEG F_, RELATIVE HUMIDITY 44%

VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPM/All BASED ON MIRAN CALIBRATION DATA)

ELAPSED PPM MICROGRAMS * PPM MICROGRAMS

TIME PER PER PER PER

CUBIC METER GRAM/ PER CUBIC METER

MINUTES METER SQUARED METER SQD DROP PER DROP

.0 2.397 15048.370 44429.780 652.031 .00163 10.223

30.0 1.530 9605.341 28359.440 416.190 .00104 6.525

60.0 1.428 8964.983 26468.800 388.444 .00097 6.090

90.0 1.394 8751.532 25838.600 379.195 .00095 5.945

120.0 1.275 8004.451 23632.860 346.825 .00087 5.438

150.0 1.190 7470.820 22057.340 323.703 .00081 5.075

180.0 1.12R 7043.916 20796.920 305.206 .00076 4.785

210.0 1.037 6510.287 19221.40C 282.084 .00070 4.423

240.0 .969 6083.382 17960.970 263.587 .00066 4.133

270.0 .884 5549.752 16385.450 240.465 .00060 3,770

300.0 .816 5122.848 15125.030 221.968 .00055 3.480

330.0 .731 4589.218 13549.510 198.846 .00050 3.118

360.0 .663 4162.314 12289.090 180.349 .00045 2.828

390A0 .57C 3628.684 10713.560 157.227 .00039 2.465

420.0 .510 3201.780 9453.145 138.730 .00035 2.175

450.0 .425 2668.150 7877.621 115.608 .00029 1.813

480.0 .357 2241.246 6617.201 97.111 .00024 1.523

510.0 .289 1814.342 5356.782 78.614 .00020 1.233

540.0 .238 1494.164 4411.468 64.741 .00016 1.015

570.0 .187 1173.9d6 3466.153 50.868 .00013 .798

600.0 .136 853.808 2520.839 36.995 .00009 .580

630.0 .102 640.356 1890.629 27.746 .00007 .435

660.0 .068 426.904 1260.419 18.497 .00005 .290

690,.0 .051 320.178 945.314 13.873 .00003 .218

720.0 .034 213.452 630.210 9.249 .00002 .145

750.0 .017 106.726 315.105 4.624 .00001 .073

780.0 .000 .000 .000 .000 .0o0000 .000

* MICROGRAMS PER CUBIC METER

APPENDIX C :42



TABLE. C-1O

EVAPORATION EXPERIMENT NO. GfFlO SERIES 10 2**4 FACTORIAL. E(PERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1001) CP tI.Q•OD VISCOSITY

NOMINAL CONTAMINAYION DENSITY 30 IS/SIQ MKTER GN OAK/T%) SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE WUMIDIIY 52%

VAPOR CONTAMINATIO7 rROM A UNIFORM ARRAY OF DEPOSITED DPOPLEFS

(PPM/AW bASED O.N ;ASS BALANCE)

ELAPSED PPM MICROGRAMS * * PPM MICROGRAMS

TIME PER PER PER PER

CUBIC MEI R GRAN/ PER CUB:C MEIER

MINUTES METER SQUARED METER SQD DROP PER DROP

.0 2.329 14619.890 43164.730 494.339 .00158 9.932

30.0 1.673 10504.670 31014.660 355.191 .00'14 7.136

60.0 1.570 9854.892 29096.230 333.221 .00107 6,695

90.0 1.484 9313.414 27497.530 314.912 .00101 6.327

120.0 1.432 8988,527 2653E.320 303.927 .00097 6,106

150.0 1.363 8555.346 25259,360 289.280 .00093 5.812

180.0 1,294 8122.164 23980.410 274.633 .00088 5.518

210.0 1.242 7797.277 23021.190 263.647 .00084 5.297

240.0 1.173 7364,.095 21742.240 249.000 .00080 5.003

270.0 1.121 7039,208 20783.020 238.015 .00076 4.782

300.0 1.035 6497.730 19184.320 219,706 .00070 4.414

330.0 .983 6172.844 18225.110 Z08.721 .00067 4.194

360.0 .914 5739.662 16946.15 194.074 .00062 3.899

390.0 .845 5306.480 15667.200 179.427 .00057 3.605

420.0 .776 4873.298 14388.240 164.780 .00053 3.311

450.0 .690 4331.820 12789.550 146..471 .00047 2.943

480.0 .604 3790.343 11190.860 1.8.162 .00041 2.57)

510.0 .535 3357.161 9911.901 113.515 .00036 2.281

540.0 .466 2923.979 8632.946 98.868 .00032 1.986

570.0 .397 2490.797 7353.991 84.221 .00027 1.692

600.0 .345 2165.910 6394.77i 7M.'35 .00023 1.471

630.0 .276 1T32.728 5115.820 58.588 .00019 1.177

660.0 .242 1516.137 4476.343 51,265 .00016 1,030

690.0 .207 1299.546 3836.865 43.941 .00014 .883

720.C .173 1082.955 3197.387 36.618 .00012 .r36

'750.0 .138 866.364 2557.910 -n.?94 .00009 .589

780.0 .104 649.773 1918.432 21.971 .00007 .441

810.0 .086 541.1,78 1598.694 18.309 .300C06 .3A

840.0 .069 433.182 1278.955 14.647 .00005 .294

870.0 .052 324.887 959.216 10.985 .00004 .221

900.0 .017 108.296 319.710 3.662 .00001 .074

930.0 .017 108.296 319.739 3.662 .00001 .074

960.0 .000 .000 .000 .000 .00000 .000

* MICROGRAMS PER CUBIC METER
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TABLE C-11

EVAPORATION EOPERIMENT NO. G' FlI SERIFS IT 2'4 FACIOR)AL E PEIMENM

DIETHYLMALONATE DROPS 2 MM DIA., 1I1O CP I.YUID VISCCSITY

NUMINAL CONTAMINATION ViX"MSY'VY 30 M.S/SQ ALTIP (14 OAK/TOP SURFACE

UINDSPEED 11.0 MPH,, AIR TEMPERATURE 60 DEG F., RELATY, HUMIDITY 55%

VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPMA$R 6ASED ON MASS BALANCE)

ELAPSED PPM MFICROGRAMS * PPM MICROGRAMS

TIME PER PER PER PER

CUBIC ME;TER GRAM/ PER CUBIC METER

MINUTES METER SQUARED METEk S00 DROP PER DROP

.0 1.137 7141.225 21084.220 280.695 .00077 4.851

10.0 1.085 6&11.630 20111.100 267.740 .00074 4.627

20.0 ,033 6482.035 19137,980 254.785 .00070 4.404

30.0 .998 6262.305 18489.240 246.148 .00068 4.254

40.0 .945 5932.710 17516.120 233.193 .00064 4.030

50A0 .910 3712.980 16867.380 224.556 .00062 3.881

60.0 .857 531.3.385 15894.260 211.601 .00058 3.657

70.r0 ..822 5163.655 15245.510 202,,964 .00056 3.508
80.0 .788 4943.925 14596.770 194.327 .00053 3,359

90.0 .752 4724.195 13948.020 185.6911 .00051 3.209

100.0 "700 4--,c4.600 12974,900 17Z '.736 .00048 2.915

100 .665 4174.870 1.2326.160 164.1099 .005 28.86

120.0 .613 3845.275 11353.040 151.144 .000•2 2.612

130.0 .577 3625,545 10704.300 '42.507 .00039 2.463

140.0 .,54,:, 3405.815 10055.550 133.870 .00037 2.314

S50.0 .40M 3076.220 9082.433 '20.915 .00033 2.090

160.0 .455 2856.490 8433.688 112.278 .00031 'l.941

170.0 .420 2636.760 770.4.942 I03.641 .00029 1 .'91

180.0 .385 2417.030 7136.197 95.0W15 .00026 1.642

190.0 .332 2087.435 6163.079 82 049 .00023 1.418

200.0 .298 1867.7135 5514.334 73.413 .0C020 1.269

210.0 .262 1647.975 4365.589 64.7T6 .00018 1.120

220.0 .228 1428.245 4216.8.44 56.139 .00015 .970

230.0 .210 1318.380 3892.471 51.821 .002114 .896

240.0 .175 1098.650 3243.726 43.184 .00012 .746

250.0 .157 988.785 2919.353 38.865 .0O601 .672

260.0 .140 878.920 2594.981 34.54;ý .00310 .5ýr

270.0 .123 769,055 . 22t0 608 .30.?29 .Oi008 .122

280.0 .105 659. 190 1946. ?3b 25 910 •;)0007 .:048

290.0 .087 549.325 1621V -863 21.592 .00006 .3 ,i.:;

300.0 .070 439.460 1297,400 1 . 274 . 0010.6 .2?9

310.0 .053 329.595 97-3.118 12.955 .00004 .,224

320.0 .053 329.595 913.11a .. Y..55 .0000( .;24

330.0 .035 'p19.130 648,.745 Ill.6.57 .00002 .19

340.0 . O1F 109.- 865 324 ... 73 . 118 ofl0(10 075

30I 0 ý018 109.865 .124 373 '13 11 .00001 .'75

Y'0 0 . 006 .000 ,(100 00000 , uO0

SMICR RAMS PER C(UDIC MF tr•:
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TABLE C-42

f:VAPORATI0N EXPERIMENT NO. G(.F12 SERIES ID 21*4 FACTORIAL EXPERIMENT

_lErHYLMALONATE CROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION 0 NFiiTY 30 GMS/SQ MEIER ON OAK/TOP SURFACE

WINDSPEFED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 40%

VAPOR CONTAMINATION FROM A UN','ORM ARRAY OF DEPOSITED DROPLETS

(PPM/AB BASED 04 MASS BALANCE)

ELAPSED PPM MICROGRAMS * PPM MICROGRAMS

TiME PER PER PER PER

CUBIC METER GRAM/ PER CUBIC METER

MWNUTES METER SQUARED METER SOD DROP PER DROP

.0 .932 5847.957 17265.890 197.735 .03063 3.973

10.0 .897 5631.366 16626.410 190.412 .00061 3.826

20.0 .880 5523.071 16306.670 186.750 .00060 3.752

30.0 .ý'.5 5306.479 15667.200 179.427 .00057 3.605

40.0 .811 5089.888 15027.720 172.103 .00055 3.458

50.0 .794 4981.593 14707.980 168.441 .00054 3.384

60.0 .776 4873.207 14388.240 164.780 .00053 3.311

70.0 .742 4656.707 13748.760 157.456 .00050 3.164

80.0 .725 4548.411 13429.030 153.794 .00049 3.090

90.0 .707 (44,0,116 13109.290 150.132 .00048 3.016

100,0 .6W0 4331.820 12789.550 146,471 .00047 2.943

110.0 .6ý3 4223.524 12469,810 142.809 .00046 2.869

120.0 .655 4115.229 12150.070 139.147 .00045 2.796

130.0 .621 3898.638 11510.590 131.824 .00042 2.649

140.0 .6%4 3790.343 11190.850 128.162 .00041 2.575

150.0 .587 36Z2.047 10871.120 124,500 .00040 2.501

160.0 .569 3573.751 10551.380 120.838 .00039 2.428

170.J .552 3465.456 10231.640 117.177 .00038 2.354

180.0 51T 3248.865 9592.161 109.853 .00035 2.207

190.0 .500 3140.569 9272.422 106.191 .00034 2.134

200.0 .483 3032,274 8952.685 102.529 .00033 2.060

210,0 .466 2923.979 8632.945 98.868 .00032 1.986

220.0 .431 '707.387 7993.468 91.544 .00029 1.839

210.0l ,414 2599.092 7673.729 87.882 .00028 1.766

211.0 .380 2382.501 7034.251 80.559 .00026 1.619

25'0.0 .362 2274.2C1>' 6714.313 76.897 .00025 1.545

26).0 .328 2057.615 6075.036 69.574 .00022 1.398

211.0 .310 1949.319 5755.297 65.912 .00021 1.324

280.0 .293 1841.024 5435.559 6Z.250 .00020 1.251

290.0 .259 1624.432 4796.081 54.927 .00018 1.104

300.0 .242 1516.13/ 4476.342 51.265 .00016 1.030

310.0 .207 1299.,546 3A36.865 43.941 .00014 .883

32).0 .172 108?.355 3197.387 36.618 ,00012 .736

... 00 •55 974.659 2877.648 32.956 .00011 .662

340.0 ,3 866.364 2557.910 29.294 .00009 .58?

5o0. () .104 649 71f 1918,432 21.971 .00007 ./41

-160.0 .086 541,47) 1'98.693 I8.309 .00006 .368

370.0 .0')2 3?4.t83' 959.216 11).985 .00004 .221
.1 .015 216 .591 6'9.477 1. 524 .00002 .147

"W(" o .000 1000 000 , 00 10 .000

SM i PE R (AAM5 P B' tlB1 C MWI R

APPENDIX C 145



TABLE C-13

EVAPORATION EXPERIM:NT NO. I.F13 SERIES ID 2**4 VACTORIAL EXPERIMEAT
DIErHYLMALONATE DROPS 2 MM DI;., 100 CP LICUID VISC3)SITY
NOMINAL CONTAMINATION DENSI1Y 30 rcms/sQ METER ON OAKIBOTTOM SURFACE
WINDSPEED 2.8 MPH, AIR TEMPEPATURE 60 DEG F., RELATIVE HUMID:TY 44%

VAPOR CONTAMINATION FRC4 A UNIFO&rM ARRAY OF DEPOSITED DROPLET.
(PPM/AB BASED ON MASS BALANCE)

ELAPS"F PPM MICROGRAMS A* PPM MICROGRAMS
TIME PER PER PER PER

CUBIC METER GRAM/ PER CUBIC METER
MINUTES METER LQUAREO METER SOD DROP PER DROP

.0 1.190 7470.821 22057.340 307.945 .00081 ".075
40.0 1.071 6723.739 19851.610 277.151 .00073 4.568
80.0 1.020 6403.561 18906.290 263.953 .00069 4.350

120.0 .936 6190.108 18276.080 255.155 .00067 4.205
160.0 .935 5869.931 17330.770 241.957 .00064 3.988
200.0 .901 5656.479 16700.560 233.159 .00061 3.843
240.0 .867 5443.027 16070.350 224.360 .00059 .3.698
280.0 .8&3 5229.574 15440.140 215.562 .00057 3.!-53
320.0 J7W 5016.123 14809. ',o 206.763 .00054 3.408
360.0 .76,5 4802.671 14179.I0 197.965 0P0OS2 37263
400.0 .697 ',375.767 12919.300 180.368 .00047 2.973
440.0 .663 4162.314 12289.090 171.570 .00045 2.828
480.0 .612 3842.136 1134S.770 158.372 .0004? 2.61c
520,0 .561 3521.958 10398.460 145.174 .00038 2.393
560.0 .493 3095.054 9138.040 127.577 ..00033 2.103
600.0 .425 2668,150 7877.621 i09.980 .00029 1.813
640.0 .357 2241.246 6617.201 92.384 .000,'4 1.523
150.0 .306 1921.06,8 5671.887 79.186 .00021 1.305
720.0 .255 1600.890 4726.573 65.988 .0001'7 ] U0
760.0 .204 1280.712 3781.258 52.791 .0000O 4,70
800.0 °)70 1067.260 3151.049 4•3,9? .00no2 .725
840," .136 853.808 2520.839 35.194 .00S09 ,580
880.0 .119 747.082 2205.734 30.795 00000 .50 9
920,.0 .102 640.356 1890.629 26.395 .0007 00,35
960.0 . 015 523.630 1575. 524 2,.096 00006 .363

1000,0 .068 426.904 1260.420 17. 597 .00005 .VI
1040.0 .05, 320.178 945.315 13,• 18 ,0000' .2V3
1080.0 .034 213.452 6.3),210 8, 798 . ••00 I
1120.0 .034 213.452 630.210 18,798 ,0000 .

1 (G.0 .034 213.452 630,210 8.7"8 C000021 .145
"1o00.0 .017 106. 726 315, i0w 4.399 00001 .073
1240.0 .0V, 106. 126 315. 105 4.399 ,'Wol 073
1280. .J ý 000 .000 . 000 .000 , 000eo r

* MN|I 'iGRAMS PEI, ('0J6k' ii -ER

ApI2 NIJUX 1



TEBU C-14

EVAPORt1IC(N EXPERIMENI NO•, GLF14 0RIES 10 2**4 FACTORIAL EP-",&EN1

OIETHYLMALONATE D,,OPS 2 MM OIA., 100-0 CP LIQUID VISCOS.TY

NOMINAL CONTAMINATION DENSITY 30 CMS/SQ METEF ON CGAKi0uTOM SURFACE

WINOSPEED 2.8 MPH,, A!R TEMPERATURE 68) DEG F,, RELATIVE HUMIDITY 43%

VAPOR CONIAMINATION FRGM A UNIFORM ARRAY OF DEPOSITED DPOPLETS

(2Pfl/AB FIASED ON MIRAN CALI2BRATION DATA)

ELAPSED PPM MICROGRAMS It. A PPM MICROGRAMS

TIME PER PER ,ER PER

CUBIC METER GPAM/ PER CUBIC METER

MINUTES METER SQUARED METER SQD DRCP PER DRoP

.0 1.225 7690.550 22706,080 260.039 .00083 5.225

40.0 1.173 7360,955 21T32.960 248.894 .00080 '5.001

80.0 1.120 7031.360 20759.850 237.750 .00076 4. 777

120.0 1.085 6811,630 20111.100 230.320 .00074 4.627

160.0 1.050 6591.900 19462.360 222.890 .00071 4.476

200.0 1.015 6372.170 18813.610 215.461 .00069 4.329

240.0 .962 6042.57T. 17840.490 204.316 .00065 4.105

283.0 .928 5822.845 17191.750 196.886 .00063 3.956

320.0 .892 5603.115 16543.000 189.437 ,00061 3.806

360.0 .857 5387.385 15894.260 182.027 .00058 3.657

4GO.0 .805 a053.790 14921.140 170.882 .00(,55 3.433

440.0 . TO 4834.060 14272.31;0 163.453 .00052 3.284

480.0 .718 4504.465 13299.280 15L2308 .00049 3.060

520.0 .665 4174,870 123?6.160 141.164 .00045 2.836

560.0 r61! 3845.275 11333.04C 1130.019 .00042 2.612

600.0 .560 3515.680 10379.920 118.875 .00038 2..88

640,0 .507 3166.085 9406.806 137.730 .00634 ?.164

680.0 ,438 2746.625 8109.3i5 9,.871 .000)0 1.866

720,0 .385 2417.020 7'136. 1i9 - 81.726 .00026 1.642

760.0 .350 2197.300 6487.452 741297 .0004 1.493

800.0 .298 1867.705 5514.334 63,152 .00020 1,269

840.0 .262 164,7.975 48&.5.589 55.723 .00018 i.1P20

"8O. 0 .228 1428-/45 4216,844 40,. 293 .00015 .970

9>0.0 .157 00,1.83 785 2919.353 33.434 .00011 .672

91 ý0.0 .105 6'9i. 190 1946.2•6 22.2ý89 ,00th .443
100ý1. .081' 549.325 1621.863 ' 3.5.'"1 .00006 .")73

S(it0, .0OD 549.32.5 1621.863 18.574 .0>06 .W4
76

1080.0 .05, 3A1> W9, 973. 118 11 .145 1)O004 c2'?

11.20.0 .035 2 19. 730 48,. 745 7.430 .00002 .149

'1160 , 0 t ,000 000 .000 )")000 . ýi00

k M1(,000AI4R~S o{' (cUo[: MUIER

.PPf1 (ND)I X C; i4 ,



EVAPORATION EXPERIMENT NO. GLF15 SERIES ID 2**4 FAC)ORIAL ERIMENT

DE1THYL•,AiONATE DROPS 2 MM DIA., 100 CP LIQUID VJSCOSTi

NOMINAL CONTAMINATION DENSITY 3n 0MS/SQ METER cN OAK/BOTTOM L;URFAC,

W1NDFPEED I1,3 MPH, AIR TEMPERATURE 60 DEG F., R'LATIVE HUMIDITY 38%

VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPM/A8 BASED ON MASS BALANCE)

ELAPSEP ,'PM MILRJGKAMS * * PPM MI COG`A MS

TIME PER PER PER PEP

CUBIC METER GRAM/ PER CUBIC METER

MINUTES METER SQUARED METER SOC, DROP PER DROP

'0 .720 4521.729 13350,250 177,T33 .00049 3,0'2

15.0 .687 4311.417 12729.310 169.466 .00,47 2.929

30.0 .653 4101.104 12108.370 161.199 .00044 L.786

45.0 .637 3W995.9i4 1797.900 157.066 .00043 2.715

"60.0 .603 37115.634 11176.950 148.799 .00041 2.572

75.0 .586 3680.478 10866.480 144.666 .L,0040 2.500

90.0 .570 3575.321 10556.010 140.533 G0C39 2. '29

105.0 .553 3470.165 10245.540 136.399 .00038 1.357

120.0 .519 3259.851 9624,598 128.133 .00035 2.215

135.0 .502 3154.695 9314.128 123.999 .00034 2.143

150.0 .486 3049.538 9'003.656 119.846 .00033 2 072

165.0 .,452 2839.226 8382.:'15 111.600 .00031 1.929

!00,0 .435 2734.06(' 8072.244 107.466 .0O3Oo 1.857

195.0 .419 2628.913 7761.773 i03.333 .00028 1.786

210.0 .402 2523.756 7451 302 99.200 .00027 1.715

225.0 368 23134; 3 6830.S6D 90.933 .- 0025 1.572

240.0 .335 210 3. 13 6209. $18 82.666 .00027 1.429

255.0 )o1 I 892.817 5588. 470, 74.,00 .0002C 1 .2 ,t,

270.0 .268 1682.504 4967.535 66.133 00018 1.143

S'lV.0 .235 14772. 1 Y' 434,6.593 57,8-6 - 016 1 .000

300.0 .201 1261.878 3725.651 4'9. .G0 00.114 .6 7

315.0 ,167 105!.565 3104,.709 '.1 33! 04 I1 T ,

3230.0 o 13V. 84f21 1 25A 485 761' 530 21009

() .5.W . 111 630. 939 1 1,• o. 24,!. 00'o . o " .

"210. . 084 525. 78• I755'...2( . 6 7 . ,1006

75 0 06 7 420. 626 1241 L.,.4 16. h .5 . 4)005

(d0.P .0 W;4 511. .41, 91 " 13 1. 4(. . 000103

240,.) .0 17 16s. 157 510. 4'1 153 0 •. 0 0 1
,; ' ) ill/ 10) .1'); ý10.4ý11 V. i,ý . ootli ) I0"

-.1'. ,011 105.1S3 ,1)0 411 1. )(0 01 r0;"

S4,/,' . } .02 .000 . 000 io.

,. W ', IzR 11I_1 K

.) .. ...... .



TABLE C-16

EVAPORATION EXEFRIIENf NO. GLI16 SERIES !D 2**4 FACTORIIkL EXPERIMENT

D•HEYILMALONAlf. O'40P5 ' MM DIA.,, 1000 CP LIQUID ViSCOSITY

NoMINAL CONTANIVATIO DENSITY 30 GMS/SQ METER ON OAK/riOTTOM 5URFRCE

4,ý.PEEC) 11-3 MPH. AIR TEMPERATURE 60 DEG F.. RELAIIVE HUMIDITY 38%

VAPOR CC0TAMINATON FROM A UNIFORM ARRAY OF DEPOSITED Dvk()pký..iS

(FPM/A8 BASED ON MASS BAi.\qC(E)

L LAPSE0r PPM HZICRRAM5' A * '2PM Pl IICROGRAMS

T IM E PEA PER PER DER

CUBIC MElER URAM/ PFR CUBIC SETER

MINUTES METER SQUARED MEIER SoD DROP PER DROP

.0 .T731 089.218 13549.510 161.628 .000)50 5.118

15.0 .697 4575.766 t!919.30C. l. .111 0t0047 2.9/3

30.0 .663 4162.314 12289.190 146.503 00045 2.820

45.0 .646 40055.543 11V73.980 142.834 .00044 ?.7`6

60.0 .612 3842.136 11:343,770 135.317 .00042 2.610

75.o ,,'95 3735.410 1102, .7 131 .55 .00040 2.538

90.0 .578 3628.684 I071•.9560 127.799 .r0039 2.465

105.0 .561 3521 958 10398.460 I .4l. 040 '00C38 2 .397ý'

120.0 .544 3415.232 10083.350 1l70,281 .00037 2.3,10

135.0 .527 3308.506 9768.250 116.523 .00036 2.248

150A0 .510 ,%201.780 9/53.145 112.764 .00035 2.175

165.0 .476 2988.328 822,9'36 105ý246 .00032 2.030

1•10.0 .476 2988.328 882P, 36 103. 246 .00032 2.050

195.0 .442 2774.476 t,'I , 2.k72'6 97,?29 .000M1O 1.885

210.0 .425 2c,8. . 50 78T77.621 93.9T0 ,00029 1,813

225..0 .408 2561 424 7V6,2. 516 90.2(1 .00028 1,740

14) 0 .376 214?.972 6932,307 be &,64 .0.0ŽG5 ?S 195

255.0 .357 2241 :.46 6617,2C0 78.935 .0002,4 1 523

27 00 146 2,4.92O 6302.096 '•.1Il .00027 1.450

285.0 1306 1921-06b 561'1.687 67.658 .00021 1.305

300.0 r,72 1707.616 9341.677 60.14) '0001b 1.160

315.0 .238 1494,164 4411.4.'41 52.62w .,j0516 1.015

3w0.6 .204 )28C.712 3781.251 •5S.06 .00014 .870

34S .0 .153 960.534 2635 14/4 4 31. 029 .0010 6'.,3

31" 0.' '119 cl '.Oi2 2205.134 '6N3.2 ý. I00Q 519,

315.0 085 (13630 15s0,521 8, P14 00006 .365

3901 .051 32C Ws8 945.314 li.276 ,OCO0C `.1'1

41. 2. 213 452 63"0.0 ?,,s18 .06002

420.0 .017 106. 26 315,100 3.75? 000101 .073

1'01 .0 ,OU .000 .0(0. !00 .G 0000 0.000

MlCr,OGRAS q[ER UlJbIC METER

APPENDX L,149-



TABLE C-l1

EVAPORA;I)N t.XPERIMENT NO. Pt-1 ,IWRIES ID ,'114 FACrORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 100 CP [1.01.1 VISCOSITY

WNIJNAL CONTIAMINATION DENSITY 30 G4S/SQ MEIER ON OAK/ITOP SURFACF

WINO¶P;ED i'.O MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 39%

VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED DROFLETS

(PPM/AS BASED ON MIRAN CkýLIBVATION DATA)
ELAPSED PPM MICROGRAMS * * PPM MICROGRAMS

TIME PER PER PER PER

CUBIC MEIER GRAM/ PER CUBIC MEIER

MINUTES METER SQUARED MEIER 0QO DROP PEP DROP

.0 1.345 8447.049 24939.620 297.498 .00091 5.738

45.0 1.259 7905.571 23340.920 278.427 .000136 5.371

90.0 1.190 7472.389 22061.97C 263.171 .000111 5.076

135.0 1.38 7147.503 21102.750 251.729 .0007! 4.856

180.0 1.087 6822.617 20143.5/,0 240.287 .00074 4.6ý5

225.0 1.035 6497.730 19184.320 228.844 nOo070 4,414

270.0 .966 6064.548 17905.3t0 213,588 -00066 4.120

315.0 .914 5739.662 16946.150 202.146• .00062 3.899

360.0 .828 51,98.184 15347.460 183.0 5 ,0'JO56 3,5'.I

425.0 .759 4765.002 14068.500 167.819 .0U052 3 " ;7

450.0 .67T. 4223.524 12469.6•10 43.749 001 ýt '%h

495.0 .604 3790.343 11190.850 133.493 .00041 2.575

540,0 .517 3248.865 9592.161 114.4,2 .00035 ' 207

5P5.0 .431 2707.387 7993.468 95,352 .00029 1.8,9

630.0 .362 2274.206 6714.513 80.096 .00025 1 ý4.'

675.0 .276 1732.728 5115.820 6I.025 .00019 l."7?

720.0 .224 1407.842 4156.604 Q.583 .00015 .956

765.0 .155 974.659 2877.648 ý.327 .00011 .662

810.0 .121 758.069 2238.171 26.699 .00008 .r5

855.0 .069 433.182 1278.955 15.256 .00005 .294

900.0 .052 324.887 959.216 11.442 .00004 .221

945,0 .035 216.591 639.477 7.628 .01002 . '47

990.0 .035 216.591 639.477 7.628 .00002 147

1035.0 .017 108.296 319.739 3.314 .02)001 .074

I00.0 .017 108.296 319.739 3,814, 0000 1 .074

1125.0 .017 108.296 319.7T9 3.814 .9100! .0"4

1170.0 .017 108.296 319.739 3.81, .0000 ") .0I,.

1215.0 .000 .000 .00b .000 .000W01 .000

N* 1ICROG, AMS PER rUBIC METER

APPENDIX CI d



TAROE 2~8

EVAPORAI' )fl EXU'•ERIMENI W0. RL.F2 SER$•ES ID 2*"4 FACTORAT.. LXPERIME0U

DIETIHYL't'ALCATE DRL$,S 2 HM DU -, 1000 CP LAGlU VISCK, ilT'Y

NOMiNAL CONTAMINATION )ENSLT'r 30 MFW/0O NETER ON OAK/TOP SURFACE

WINDSPEED 2.9 MPH, AIR TEMPFRATURE 6U DEG F., RELATIVE HIJM1DITIY 39%

VAPOR CONTAWM•AT10 FRCU4 A UNIFORM ARPAY OF DEPOSiTED DROPLETS

(PMei/AR BASED Oi MIRAN CALIBRATION DATA)

ELAPSED PPV W CROGRAMIS t ' PPM MICROGRAMS

TIME PER pPF R Pt-R PER

CUB I C ME TER GRAM/ PER C!'BIC METER

MINUTES METER SQIJARVD M1-.TER SO', t00' PER DROP

.3 1.491 9358,1.Ž9 i/631 .31O 316.451 .00101 6.358

40.0 1,407 11833 ..14$. 26079.560 298.673 000W96 6.001

80.0 1.3109 ,12.520 2483.•670 284.4.•r, .000¶'¶ S.V's
120.0 1.290 3097. 05 0 2390.?60 273.783 .0L088 5.501
160.0 1.2.i0 175>ý .581 22974.850 263.117 ,00084 5.286
200,0 1.139 7466. 11 ?2W,3.440 ?S2.450 .00081 5, 072

240.0 1,139 7150.643 21112.020. 241.783 .000,1 4.858
280.0 1. 08 6835.172 20180,U 231 .1 0U,-),4 4.643

320.0 '1.038 ,519. 703 97249.204 220.449 .000,l71 4.429
360.0 .988 t'4.233 18-1,7.780 209.782 .00016 4.215

400.0 .931S 5 .38.7'• 17386.3W0 T;lf. I15 .00064 4.001

440.0 .871, 546.38 )344.490 184.893 .00059 3ý715
460.0 .U21 5152 668 15213.0(0 :'. 74 2,6 .000% 3.500

520.0 .754 4732.042 1197).o1•{0 •60,003 .00051 3.2 15

560.,C .670 426 , 260 12418.840 142.2.5 ,00046 2.858
6010.0 .603 S3id.634 ',111,t,50 128.003 .0C041 2.572
640.0 .536 3365.SoCs 99T.d069 113. 80 .3003t" 2.286

W30. 0 .469 294, •382 861p3187 99.556 . uO(., nŽ, ,, 000
720.0 ,JO', 2523,7S6 74, 3 .3Q(2 85.335 .0011ý27 1.715
760.0 .335 2103.130 6209.418 71 113 .00023 1.429

600.0 .285 1787.-61 5270 0(6 60,446 .00019 1.214
840.0 .235 1472.191 4,146,593 49,779 .00015. I. O0
8M0.0 .201 1261.376; 3725.6r1 42,66M .00014 .857
920.0 .151 946.40W 2ý94.258 32 001 .000r10 .643

96f., d .134 841 .252 2483.767 28.44,i .00009 .572

1000.0 .4 6311,930 1862.826 213 54 .0000'll .429
1040.0 .067 4, 3).62, i241.8f,4 14.223 .00)05 2P6

10607) .050 J35,470 931,415. 10, 6T .0000i .'?14

"120.0 .034 Ž10.313 cP0. 9 42 7.10l .0002 .14-3
"1160,0 .034 21V,313 620,Y42 ?. 1111 .03o02 .143

1?00.0 .0'7 105.157 31',.4 '" 3.556 . .071

12ý40.0 .017 15.157 310,411 1.556 .0000o .(01

1280.0 .000 0O0, .000 ,008 . o00OO .ocn

* MICROGRAMS PENR '21(" IC MH.>R

p APPfNDlX r 651



UF•LE C 19

EVAr'ORATION EXPEPIMEN" NO 3t.F3 SERIES (1) 2"*/. AfAIOW.L I'PER.MEUN

DIlITHYll.I~hLNAY' DROPS 2 MM DIA, 100 UF t.•.l'JD VISCOSITY

NOMINAL CONTAM:A1 ION DENSITY 30) GMS/SQ MEICR ON OAK/TOfP SURFACE

WINDSPHO8 111.0 MP-:, ARIQ TEMPERIT'RE ý1) DEG K: RELATrJE 1itV'•ID.Y 37%

VAPOR CONTAMINATIOM FROM A UNIFORM ARRAY OF DEPOS'IED DROPLETS

(PFM/AB 8A.3ED ON MIRAN CALIBRATION DATA)

-LAPSED PPM MICROGRAMS N* PPM M CRGRAMS

"TIME PER PtR PER PER
C3J i C METER GRAMK/ FrEi mll0i ';ETr..R

MINUIES MFTER SQUARED MEýER SQD DROP ilR DR'WP

.0 .897 563 ; ,,366 !6626.410 195.332 .0060 3.82c

15.0 ,a45 5306.479 1 T. 200 -186.890 .000J7 5.26015
30.0 .811 5089.8w!• 15127.72J 179.261 00055 1.453
45.0 .759 'W765.00? 14"%8 SD .7.819 .00452 3, 2,.O35

60.0 .725 4.;48.41 134I29.030 160. 19"o , O0004, 3.090
75.0 .707 4440.116 13109.290 15' ,3' 1 .00048 3.016

90.0 .673 4223.524 12169.810 140:.749 .000k46 2..n69

105,0 .638 4006.933 11830.330 141.121 ,(00040 2.722

14O0,0 .604 3790.303 11)90.850 213?.493 .00041 2.575

1 i•5,0 .587 3682.047 10871.120 129.67,R .00040 2.501

"150.0 .552 3465.456 10231.64#0 122.050 .0009 2?,354

165.0 .535 3357. 160 99, 1.899 1118,23. r.000.1"3 • 1 .2811

180.0 .509 3140.569 9272.42, Hi0.608 00034 2.134

195.0 .466 2923.979 k,432.945 102.9•0 900032 1.986
210,(0 .431 2707.387 3,468 95.35 .00029 B.Y39

225.0 .397 2490.797 7353.,91 57.724 .00027 1.692

240,0 .345 2165.910 6394.774 .2,281 .00023 14 71

255.0 .310 " 1949.319 -1755.297 68.65.'; .00021 1.324

270.0 .276 1732.7t8 5115.820 6.025 J00019 1.- I

285 0 .242 $116.137 4476.34? 53.397 .0001.) 1.030

300.0 .207 1299.546 ?1836.865 45.769 .02014 .M3
315.0 .172 W082.955 `3 7. 87 3373.1,41 .0001? .276

330.0 .138 866.26'4 2,557.9"1I'll 30.512 . CXC09 '589

345.0 .104 4.-,49. 4 ',3 ' 9 18. 4-2.1 22.8W, , 02)01) 7 .441

360.0 .069 433.182 12/'8.955 13.256 .00005 .294
375.0 .0.2 324.887 959,216 11 .4 42 .09004 221

390.0 .035 216.. 591 &*3 9.477 7.628 00002 .147

405.0 ,035, 216.591 639.4.'7 7.628 . 00,J 2 ,47

420.0 .01?' 1o8.296 319.739 3.8?4 .00001 ,074

435.0 .0117 108.296 319.-39 3.8 2 1)00001 07(

450.0 , 001 .000. 0,e .r2 .000oc, .01 ()

4 M ROCPRAMS i1t-R CL, :1C MFTiER

APPENDIX C t
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TABLE C .20

EVAPO(IU(ION EXPERIMENT RD. LF4 SERIES ID 2"*4 FACTOR$IAL EXPEREKMti

DIETHYLMALOWATE DrOPS 2 MM DIA., 1000 CP I.UJID VISCOSITY

NOE4INA CONTAHNATION DENSITY $0 G0H*/SQ MEfER ON OAK/TO" SURFACE

WINDSPEEO litu.t MPH, AIR TEMPERATURE 60 DEG F., PELATIVE HUMIDITY 20%

VAOOR CONTAMIKATION FROM A UNIrORM ARRAY OF DEPOSVIED DROPLETS

(PPMi•• BASED ON HIRAM CALIBRATION DATA)

ELAPSED PPM M1! CR, * * PPM MICROGRAMS

TIME DER PER PER PER

CU8 I C METER GRA•/ PER J0I0C METER

MINUTES METER SQUARED METER SOD DROP PiER DROP

.0 .880 5523.071 16336.670 179. 579 .00060 3.752

201.0 863 5414.775 15986.940 176,,058 .00059 3.679

40,•0 .828 51W8.184 15347.460 169.016 .00056 3.55"1

60,0 .794 4931.593 14707.980 161.973 .00054 3384

80.0 .776 487'.297 14388.2t0 158.452 .00053 3.311

100.0 .742 46566,70/' 13748.760 151.410 .00053 3.1V4

120.0 .690 t .31.820 12789.550 140.846 .00047 2.943

140.0 .655 4115.229 12150.070 133.804 ,00045 2.796

160.0 .6i 3898.638 11510.590 126.762 .00042 2.649

180.0 .587 3682.04t7 10871.120 119.719 .0004J 2.501

200.0 .535 3357.160 991,.899 109.156 .00036 2.281

220.0 .500 3140 5,$9 9272.42, 102.114 .00034 2.134

240.0 ,,4 4 2815X.t3. 8313.20? 91 .j50 .00030 1.913

260,0 .414 2599.092 7673. 729 84.508 .00028 1.766

2a0.60 .2 ,274. 2,6 6711,513 73.944 ..C00025 1.545

300.0 ,310 1949.39 57,55. 2?? 63.381 IA0021 1.324

320. 0 .239ý 1624.452 4 796. a&1 52,817 .00018 1.104

340.0 .207 12956 3336.865 42.254 00014 .383

360.0 .155 974.659 2877.448 31 .690 .00011 .662

380.0 .1)A 649.7 r3 1918.432 21.127 .00007 .441

400.0 .069 433,182 1278.955 14,085 ,00005 .294

420.0 .051 3?4.8847 959.216 10.563 .00004 ý22I

'.. .0635 216.591 639,477 7.042 .00002 147

460.0 .035 ,,6.51 639.477 7.042 .0000K .147

480,0 .31I7 108.2.96 319.739 3.51 .00001 .074

50.1).0 .017 106.296 31W.739 3,521 .00001 .074

520.t} .077 108,296 319.739 3..521 .00001 .0-V,

S40.0 ,017 108.2sv6 319.739 3.521 .Of)1 .074

I60,0 .- 00 .000 .000 .0oo .00000 .000

SMICROGRAMS PER CUBIC MEIER
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ABLE C-o21

EVAPORATION EXPERIMENT WO. %1.F5 SERIES ID 2`4 FACfORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 M DIA., 100 C" LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 UIS/SQ METER ON OAK/BOTT'1*I SURFACE

SWINDSPEED 3.9 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 37%

VAPOR CONTAMINAI ION rROM At UNIFORM ARRAY OF DEPoSIrED DROPLETS

(PPM/'AB BASED (N MIRAN CALIBRATION CJAIA)

ELAPSED PPM MICROCRAMS * PPM MICROGRAMS

TIME PER PJR PER PER

CUBIC METER GRAM/ PER CUBIC METER

MINUTES METER SOLUARED ME1Ef. SQ0 DROP PER DROP

.0 1.363 8555.345 25259.360 314.-88 .00093 5.812

30.0 1.242 7797.276 23021.190 286.531 .00084 5.297

50.0 1.156 7255.799 21422.490 266.633 .00079 4.929

90.0 1.121 7039.207 20783.020 258.674 .00075 4.782

120.0 1.087 6822.617 20143.540 250.715 .00074 4.635

150.0 1.052 6606.026 19504.060 242.755 .00071 4.488

180.0 1.035 6497.730 19184.320 238.i 6 .00070 4.414

210.0 1.000 6281.139 18544.840 230.W~ .00068 4.26

240.0 .966 6064.548 17905.370 222.857 .00066 4.120

270.0 .932 5847.957 17265.890 214.898 .00063 3.973

300.0 .897 5631.366 15626.410 206.939 .00061 3.826

330.0 .863 5414.775 159F6.940 198.980 .00059 3.679

360.0 .811 5089.888 15027.720 187.041 .00055 3.458

390.0 .759 4765.002 14068.500 175.102 .00052 3.237

420.0 .707 4440.116 13109.290 163.163 .00048 3,016

450.0 .655 4115.229 12150.070 151.225 .00045 2.796

480.0 .604 3790.343 11190.850 139.286 .00041 2.575

510.0 .552 3465.456 10231.640 127.347 .00038 2.354

540.0 .517 3248.865 9592.i61 119.388 .00035 2.207

570.0 .466 2923.979 8632.945 107.449 .00032 1.986

600.0 .414 2599.092 7673.729 95.510 .00028 1.766

630.0 .362 2274.206 6714.513 83.572 .00025 1.545

660.0 .310 1949.319 5755.297 71.633 .00021 ',;24

690.0 .259 1624.432 4796.081 59.694 .00018 1.1C4

720.0 .207 1299.546 3836.865 47.755 .00014 .883

750.0 .172 1082.955 3191.387 39.796 .00012 .736

780.0 .155 974.659 2877.645 35.816 .00011 .662

810.0 .138 866.364 2557.910 3i.837 .00009 .589

840.0 .121 758.069 2238.171 27.857 .00008 .515

870.0 .104 649.773 1918.432 23.878 .00007 .441

900.0 .086 541.477 1598.693 19.898 .00006 .31Z

930.0 .052 324.887 9!;9.216 11,939 .00004 .221

960.0 .052 324.887 959.216 11.939 .00004 .221

990.0 .052 324.887 955'.216 11.939 .00004 .221

102i 0 .035 216.591 639.477 7.959 .00002 .141

1050.0 .035 216.591 631;.477 7.959 .00002 14T

1C80.0 .017 108.296 31'.739 3.980 .O0001 074

1110.0 .017 108.296 31?.T39 3.980 00001 .074

1140.0 .000 .000 .000 .000 0)0000 .000

k MICROGRAMS PER CUBIC MEIER
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TABLE C-22

EVAPORATION EXPERIMENT NO. BLF6 SCRIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQOJID VISCOSITY

NOMINAL. CONTAMINATIOM DENSITY 30 GMS/SQ MEiER ON OAK/BOTTOM SURFACE

WINDSPEED 2.9 MPII, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY 37X

VAPOR CONfAMINATZON FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPM/AB BASED ON MIRAN CALIBRATION DATA)

ELAPSED PPM MICROGRAMS * * PPM MICROGRAMS

TIME PER PER LER PER

"CUBIC METER GRAM/ PER CUBIC METER

MINUTES METER SQUARED METER SQD DR3P PER DROP

.0 1.41' 8880.231 26218.580 3U6.382 .00096 6.033

40.0 1.363 8555.345 25259.360 295.173 00093 5.812

80.0 1.328 8338.754 24619.880 287.700 .00090 5,665

120.0 1.259 7905.571 23340.920 272.755 .00086 5.371

160.0 1.225 7688.981 22701.450 265.282 .00083 5.223

200.0 1.173 7364.095 21742.230 254.073 .00080 5 003

240.0 1.121 7039.207 20783.020 242.864 .00076 4.(82

280.0 1.069 6714.321 19823.800 231.655 .00073 4.561

320.0 1.018 6389.435 18864.580 220.446 .00069 4.341

3f0.O .966 6064.548 17905.370 209.237 .00066 4.120

400.0 .914 5739.662 16946.150 198.028 .00062 3.899

440.0 .845 5306.479 15667.200 183.082 .00057 3.605

480.0 .759 4765.002 14068.500 164.400 ý00052 3.,237
520.0 .673 4223.524 12469.810 145.718 .00046 2.869

560.0 .604 3790.343 11190.850 130.773 .00041 2.575

600.0 .517 3248.865 9592.161 112,091 .00035 2.207

640.0 .431 2707.387 7993.468 93.409 .00029 1.839

680.0 .345 2165.910 6394.774 74.727 .00023 1.471

720.0 .293 1841.024 5435.559 63.518 .00020 1.251

760.0 .242 1516.137 4476.342 52.309 .00016 1.030

800.0 .207 1299.546 3836.865 44.936 .00014 .883

840.0 .172 1082.955 3197.387 37.364 .00012 .736

880.0 .138 866.364 2557.910 29.891 .00009 .589

920.0 .121 758.069 2238.171 26.155 .00008 .515

960.0 .104 649.773 1918.432 22.418 .00007 .441

1000.0 .086 541.477 1598.693 18.682 .00006 .368

1040.0 .069 433.182 1278.955 14.945 .00005 .294

1080.*1 .052 324.887 959.216 .1.209 .00004 .221

1120.0 .035 216.591 639.477 7.473 .00002 .147

1160.0 .035 216.591 639.477 7.473 .00002 .147

1200.0 .017 108.296 319.739 3.736 .00001 .074

1240.0 .000 .000 .000 .000 .00000 .000

* MICROGRAMS PER •nlC METER
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TABLE C-23

EVAPORATION EXPERIMENT NO. BLF7 SERIES ID 2**4 FACYORIAL EXPERIMENT

DiETHYLMALONATI DROPS 2 MM DIA., '100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFACE

WINDSPEED 11.0 MPH, AIR 'IEMPERAIURE 60 DEG F., RELATIVE HUMIDITY 38%

VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED DROFLETS

(PPM/AB BASED ON MIRAN CALIBRATION DATA)

ELAPSED PPM MICROGRAMS * PPM MICROGRAMS

TiME PER PER PER PER

CUBIC METER GRAM/ PER CUBIC MEIER

MINUTES METER SQUARED METER SOD ), P PER DROP

.0 .759 4765.002 14068.500 183.046 .00052 3.237

15.0 .742 4656.707 13743,760 178.686 .000rlO 3.164

30.0 .707 4440.116 13109.290 '170.566 .10048 3.016

45.0 .690 4331.820 12789.550 166.4J6 .00047 2.945

60.0 .673 4223.524 12469.810 162.245 00046 2.P69

75.0 .638 4006.933 11830.330 153,925 .00043 2.722

90.0 .604 3790.343 11190.850 145.605 .00041 2.575

105.0 .587 3682.047 10871.120 141.445 .00040 2.501

120.0 .552 3465.456 10231,640 133.124 .00033 2.354

135.0 .535 3357.160 9911.899 128.964 .00036 2.281

150.0 .517 3248.865 9592.161 124.804 .00035 2,207

'65.0 .483 3032.274 8952.685 116.484 .00033 2.060

180.0 .466 2923.979 8632.945 112.324 .00032 1.986

195.0 .431 2707.387 7993.468 104.003 .00029 1.839

210.0 .397 2490.797 7353.991 95.683 .00027 1.692

225.0 .362 2274.206 6714.513 87.363 .00025 1.545

240.0 .328 2057.615 6075.036 79.04.3 .00022 1.398

255.0 .276 1732.728 5115.820 66.562 .00019 1.177

270.0 .";42 1516.137 4476.342 58.242 .00016 1.030

285.0 .224 1407.842 4156.6014 54.082 .00015 .956

300.0 190 1191.250 3517.126 45.762 .00013 .809

315.0 .155 974,659 28,77.64• 37.441 .00011 .662

330.0 .138 865.364 2557.9i0 33.281 .00009 .589

345.0 Jel 158.69 2238.171I 29.121 .00008 .515

360.0 .104 649.773 1918.432 24.961 .00007 .441

375.0 .086 541.477 1598.693 29.801 .00006 .3(,"

390.0 .069 433.182 1278.955 16.641 .00005 .294

405.0 .052 324.881 959.216 12.480 .00004 .2?1

4i'0.0 .052 324.887 950.?16 12.480 .00004 .?21

43.5.0 .035 216.591 639.477 8.320 .00002 .147

450.0 .035 216.591 639.47( 8.32-1 .00002 .147

465.0 .017 108.296 319.739 4. 160 .00001 .074

"480.0 .017 108.296 319.739 4.160 .00001 r74

495.0 .017 108.296 319.73Yý 4.160 .00001 .074

510.0 .000 . 000 .000 .000 00000 000•

MICRORAMS PER CUBI C M:t L
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TAIBLE C-24

LVAPORAlION [XPERIMENI NO, JLFl8 SERIES ID *',,4 VACTORIAl_ E-XPERIMEN;

DICTHiYLHALONAIE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ MET ER ON OAKiOlICw SURFACE-

WINDSPIED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELAIIVE HUMIDITY 50%

VAPOR CONTAMINATION FROM A UNIFORM ARRAY OF DEPOSITED DROPLETS

(PPM/'AB BASED ON MIRAN CALIBRATION DATA)

E1.APSuD PPM MICROGRAMS * PM PA I C)GRAMS

TIME PER PER PER PER

CUBIC METER 6RAM/ PER CUBIC MEIER

MINUTES METER SQUARED METER SQD DROP P'.R DRuP

.0 .850 5336.300 15755.240 176.903 .00053 3.625

15.0 .816 5122.848 15125.030 169.827 ..00055 3.4f0

30.0 .782 4909.396 14494.820 162.751 .00053 3.335

45.0 .748 4695.944 13864.610 153.675 .00051 3.190

60.0 .714 4482.492 13234.400 148.598 .00049 3.045

75.0 .697 4375.766 12919.300 145.060 .00047 2.973

90.0 .680 4269.040 12604.190 141.522 .00046 2.900

105.0 .646 4055.588 11973.980 134.446 .00044 2.755

120.0 .629 3948.862 11658.880 130.908 .00043 2.668

135.0 .612 3842.136 11343.770 127,370 .X0042 2.610

150.0 .595 3735.410 1102,,.670 123.832 .00040 2.538

165.0 .578 3628.684 10713.560 120.294 .00039 2.465

180.0 .561 3521.958 10398.460 116.756 .00038 2.393

195.0 .544 3415.232 10083.350 113.218 .00037 2 ",20

210.0 .510 3201.780 9453.145 106.142 .00635 2. '5

22'5.0 .493 .5095.054 9138.039 102.604 .00033 2.103

240.0 .459 2881.602 8507.830 95.528 .00031 1.958

Z.55.0 .442 2774.876 8192.726 91.989 .00030 1,885

270.0 .425 2668.150 7877.621 88.451 O00J29 1.813

285.0 .357 2241.246 6617.201 74.291) .00024 1,523

I,00.0 .323 2027.794 5986.991 67..223 .00022 1 .378

315.0 .289 1814.342 5356,782 60.147 .00020 1.233

330.0 .255 1600.390 4726.57? 53.k#1I .00017 1.088

345,0 .221 1387.438 4096.363 45.995 1(00015 .943

360.0 .118"7 1173.986 346. 153 38.919 .00013 .7?8

375.0 .153 960.A'ý4 2835.943 31.8143 .00010 .653

390.0 .i19 747.082 2205.,(734 24.766 .00008 .508

405,0 .08S 533.630 1575.524 17.690 .0C006 .363

42C.0 .068 4M6.904 1260.419 14 152 .00(005 .290

415.0 034, 213J(52 630.210 7.076 .00002 .1t5

450.0 .017 ) i '26 315.105 3.538 .00001 .073

465.0 .01.'" 0I6 726 315,105 3.538 .00001 .073

480.0 ,(000, .000 .000 .000 .00000 .000

* MICRWRANS PER 0(1BI0 MET-F
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TABLE D-1

EVAPOP'ATION CX'ERIMENT NO. GLFI SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE PIROPS 2 MM DIA., 100 CP LIQIIID VISCOSITY

1:,NINAL CON'AMINArION DENSITY 30 GMS)SQ METER ON HICKORY/TOP $URf.ACE

WINDSPEED 3.0 MPH, AIR TEMPERATORE 60 DEG F., RELATIVE HUMIDI1f 45%

EVAPORATION HISTORY OF TEST DROPLET MEASURED AND THEOREI ICAL

EXPERIMENTAL. EVAPORATION DATA THEORETICA1. HAlF LIFE MOCEL DATA

1" I1ME RESIDUAL MASS CUMULAFiVE MASS MNASS MASS TIME TIME

NINUTES MILLIGRAMS FRACTIONLAL MILLIGRAMS FRACIIONAL MILLIGRAMS FRACTIONAL FRACTIONAL HALF-*LIFES

.0 6.20707 1.000000 .000000 .00000 6.20707 1.000000 .0000 .00000

30.0 5.66969 .913426 .537370 .08657 5.70427 .918997 .03/5 ,12187

60.0 5.19179 .836432 1.0152T7 .16357 5.24221 .844555 .0690 .24374

"90.0 4,.76674 .767953 1.440328 .23205 4.81757 ý776143 10034 .36561

120.0 , 37913 .70S507 1.827939 .29449 4.42733 .713273 .1309 .48747

150.0 4.02455 .6&8382 2.182515 .35162 4.06870 .655495 .1724 .60934

180.0 3.70521 .596934 2.5C854 .40307 3,73912 .602398 .2069 73121

210.0 3.41671 .55045', 2.790360 .44955 3.43624 .553601 .2414 .85308

240.0 3.15243 .507877 3.054640 .49212 3.15789 .508758 .2759 .97495

270.0 2.91457 .469557 3.292493 .53044 2.90209 .467547 .3103 1.09682

300.0 2.70095 .435141 3.506119 .56486 2.66701 .429674 .3448 1.21869

330M0 2.53934 .404272 3.697723 .59573 2.45098 .394869 .3793 1.34055

360.0 2.33976 .376951 3.86T303 .62305 2.25244 .362883 .4138 1.46242

390.0 2.19000 .352824 4,017062 .64718 2.06998 .333488 .4483 1.58429

420.0 2.05786 .331536 4.149202 ,66846 1.90231 .306475 .4828 1.70616

1450.0 '1,94554 .313440 4.261521 .68656 1.74821 .281649 .5172 1.82803

480.0 1.85305 .298538 4.354019 .70146 1.60660 .58835 .5517 1.94990

510.0 1.77817 .286475 4.428898 .71353 1.47646 .237868 .5862 2.07177

540.0 1.71870 .276895 4.488362 .72311 1 35666 .21m600 .6207 2.19364

5 0.0 1.67025 .269089 4.536813 .73091 1,24695 .200893 .6552 2,31550

600.0 1.63061 .262702 4.576455 . r3730 1.14595 .184620 .6897 2.43737

630.0 1 59978 .257735 4. 607'288 .74227 1,0631.2 .169665 .7241 2.55924

660.0 1,57555 .253832 4.631514 .74617 . 9. 181 .155921 7586 2.68111

690,0 1.555ri .250639 4.651335 .74936 .689/12 .1432191 .7931 2.80298

720.0 1.54031 .248155 4.666751 .75185 .81737 .131684 .8276 2.92485

750.0 1.52930 .246381 4.677763 .75362 7'511 121017 .86?1 3..0462

/.80.0 1,,52049 .244962 4.686572 .l 504 .09032 111214 ý8966 .. 16858

810.U 1 .51389 .243897 4.693 179 T57610 .634+l0 . 10?2•06 .9310 3 29045

840.6 1.50948 .243188 4.697584 .75681 .50.301 .093971. '9555 3..1232

870.3 1.50728 .242833 4.6997896 .75117 .5357f .08_3 !8 I 0010 3.53419
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TABLE 0-2

EVAPORATION EXPERIMENT NO. GLF2 SERIES LD 2?A4 FACTORIAL EXPERIMENT

"O',IIIYLMALONAT1: DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

-'•:'[IMAL CONTAMINATION DENSIT) 30 GMS/SQ METER ON HICKORY/TOP SURFACE

WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 39%

EVAPORATION HISTORY OF TEST DROPLET MEASURED ANO THEORETICAL

EXPERIMENTAL EVAPORATION DATA THEORET"CAI. HALF LIFE MODEL DATA

TTME RESIDUAL MASS CUMULATIVE MASS MASS !!ASS TIME TIME

MIUTES MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MILLIGRAMS i:RACTIUNAL FRACTIONAL HALF-LIFES

.0 6.46739 1.000900 .000000 ,OWUO. 6.46739 ' .000000 .0000 .00000

30.0 5.98728 .925765 .!080109 .07424 5.97791 .924316 .0294 11354

60.0 5.54241 .856978 .924981 .14302 5.52548 .854360 .05L3 .22708

90.0 5.13057 .793299 1.33681?' .20670 5.10729 .7019699 .OF82 .34065

120.0 4.74737 .n34047 1.720025 .26595 4.72075 .729932 .1176 .45417

150.0 4,38839 .678540 2.079005 .32146 4.36347 .674688 . "1471 .56771

180,,0 4.05363 .626780 2.41376' .37322 4.03322 .6253,5 .1765 .68125

210.0 3.74110 .578765 2.724290 .42123 3.72797 .576426 .2059 .7)479

240.0 3.45239 .533815 3.014998 .46618 3.44583 .532800 .235;3 .>0833

270,0 3,18151 .401930 3.285886 .50807 3.18503 .49247'6 .26,7 1.02108

300.0 2.93264 .453450 3,534750 .54655 2.94398 .45s203 .2941 1.13542

330.0 2.70360 .418035 3.763793 .58196 2.72117 .420752 .3235 1.24896

360.0 2.49217 .385345 3.975217 .61466 2.51522 .388908 .3529 1.36250

390.0 ?.29837 .355378 4.169023 .641.62 2.32486 .359474 .3824 1.47604

420.0 2.12218 .328136 4.345210 .6716]C6 2.14890 .332267 .4118 1.58958

450.0 " .96361 .303618 4.503778 .69638 1.98627 .307120 .4412 1 70313

480.0 1.82266 .281824 4,644727 .71818 1.83594 .283876 .4706 'i.81667

510.0 1.69933 .262754 4.768058 .73725 1 60699 .262391 .5000 1.9=, m1

9540-. 1.59362 .246409 4.873771 .75359 1.56855 ..242532 .5"94 2.04375

570.0 1.50332 .232447 4.964067 .76755 1,44984 .224177 .5588 2.15729

600.0 1.42624 .2205•8 5.041148 .77947 1.34011 .207210 .5882 2.27083

630.0 1 .36237 .210653 5.I050'17 .78935 1.23863 .191523 . 61 1'6 (. 3843 8

660.0 1.30952 .202480 5.157873 .79752 1.14494 177032 .6471 2.49792

69f,,0 1.26327 .i95329 5.204121 .80467 1.05828 163,34 .6765 261146
720.0 1.22363 .189200 5.243763 .81r"80 .97819 .101249 .7059 '

750.0 1.19059 .18409i 5.276799 ,81591 .90415 .139302 .7353 2. 8,3B114

780.0 1.15976 .179324 '5.307631 .82068 .83572 . 129,271 . '641 2,)529001

0310.0 1.13113 .174897 5.536262 .82510 .77247 .119441 .7941 11.06,.

8,'40.0 1.10690 .171152 ,.360487 .82885 ,7140 11040 .8235 11

"k .00 1.08108 .168087 ',.330308 .83191 .60, z,7 .loel,6 .839 3. 2. I7

9.0 1 .0116/' .165703 5.395724 .83430 .61002 ? O',, ' 80('. . 406?5

03. 0 1 06066 .164000 5 ,406736 .8360u. .56305 '080(4 .911 f; 3 1979
96J .0] 1 .05405 ,62979 5 .41334" .Pilu" .921 .050586 .941.1,

990.1) 1.04964 162298 5.417747 .. , I 7• .4B173 . O54,.07 5(06 5. 7,16f)8

0120. 0 1, 0744 . 1,95 5 .49 1995o . 0. !. .4,52 . 0 , . (152t .16042

+IWAU F' P fint,,lI L L7 wt a



TABLE D-3

EVAPORATICN EXPERIMENT NO, GLF3 SERIES 10 2**4 FACTORIAL EXPE.IMEN1I"

DIETHYLMIALONATE DROPS 2 MM DIA., 100 CP LIDU1D VISCOSITY

NOI4WAL CONTAMINATY'N DENSITY 3C GMS/SQ HETUE ON i3ICKORY/TOP SURFACE

WIWDSPEED 11.0 MFPE, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY 40%

EVAFORATiON W!SIORY OF TEST DOCPLET MEASURED AND Ik'EORETICAL

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEL DATA

TIME R.S1DUAL MASS CUMULATIVE MASS MASS MASS TIME TIME

MINUTES MILLIGRAMS FRACTIOMAL MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL FRAOTIONýL HALF-,FES

.0 5.54674 'I. 000000 .000000 .00000 5.54674 I.OU0000 .0000 .00000

15.0 4.89668 .,82804 650056 .11720 4,8993M .833231 .0417 .17906

30.0 4.32738 3780166 1.219360 .21983 4.32749 .7?30165 .0833 .35811

45.0 3.82268 .689175 1.724062 .31082 3.82239 .639123 .1250 .537I17

60.0 3.37450 .608376 2.172238 .39162 3.37624 .608689 .1667 .71622

75.0 2.9/881 .537039 2.567924 .46296 2.98217 .50('644 .2083 .89528

90.0 2 62754. .473709 2.919197 .52629 2.63409 .474891 .250) 1.07433

105.0 2.31665 .417659 3.230093 .58234 2.32664 .419462 .2917 1.25339

120.0 2.04613 .368888 3.500614 .53111 2.05"08 .370503 .3333 1.43244

135.0 1.81598 .327396 3.730758 .67260 1.81521 .327258 .3750 1.61150

"150.0 1.62621 .293184 3.920526 .70682 1.60334 .289061 .4167 1.79056

165.0 1.46875 .24,4794 4.077993 .73521 1.41620 .255322 .4583 1.96961

180,0 1.33550 .2407"73 4.211235 .75923 1.25091 .225,521 .5000 2.14867

195.0 1.22649 .221119 4.320250 .77888 1.10490 .1991K8 .5417 2.32772

210.0 1.14170 .205832 4.405040 .79417 .97594 .17'5948 .5833 2.50578

225.0 1.07710 .194186 4.469642 .80581 .86203 J155412 W6250 ).6.583

240.0 1.02865 .185450 4.51c3094 .81455 .76141 .137272 .6667 2, 86489

255.0 .99231 .178899 4.554432 .82110 .67254 .121250 .7083 3.04394

270.0 .96001 .113076 4.586733 .82692 .59404 .1070'1,p 7500 3.22300

285.0 .93174 .167980 4.614996 .113202 .52171 .094517 .7917 3.40206

30C.0 .90752 .163613 4.639223 .813639 .46346 .08355b .8333 3,58111

315.0 .8873.5 .159973 4.659410 .8&003 .40937 .073804 .8/¶, 3.76017

33t% 0 .87522 .157789 4.671524 .84221 .36159 .065189 9167 7.93922

, 0 .86714 .156333 4.679599 .84367 .31938 .057580 ,958 3 4. 110;28

0 .86310 .155605 4.6B3637 ,34439 .2ý2211 .OSO86(, 1 . 0000 4.29733
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TABLE D-4

I:VAPORATJON EXPERIMENT NO. CLF4 SERIES ID 2.O 4 FACV'ORIAL EXPERIMFAT

DIETHYLMALONAYE DROPS 2 MM 0A;., 10002 CP LIW0J10 ViSCnY)',

Nr(WINAL CO•TAMIIIAT!rOA .ENS!YY 30 GOS/SQ MEIFR O HICAWCY/T.P $UA•ML.

WINDSPEtU 11.0 MPH, AIR TEXPEPATLIRE 60 (fAG F., htLATAVE HUMID9TY 38X

EVAPORATION H:STORY -2Th ;EST DN(.P.E' M('I7'URED AND THEOREVr'CPL

EXPERIMENTAL EVAPORAT!O, DATA TNEOQET!Cil. ,AI.F t :FE MODE'. DATA
TIME RESIDUAL 'ASS CUMULATIVE MASS OASS ?II.sS T ImI VIE

IIANUES MIL'IGkA;45 MRACTIONA HMILLIA'ýRAMS FRACTIOIIAL MILLiICRAMS FRCT I3NAL rR4CTIONAL iIALr-I.1 TFS

.0 6.46739 i.000000 000u0 .00000 6.46, ;P? 1 (100:DoIu .00N .0000
10.M 6.07709 .939651 39.90103 .06035 6. C,2691 .%•']1891 W0276 10177
20.0 ý.69217 .880i34 .77522i .11987 5.61t2 8684 22 .0541 .20353
3Q.0 5.3180V ,K22282 .1403,ý .77"Z 5.23.89 .8.775 .0811 .30530
"10.0 4.96271 .167343 1. S'6,5 .23 264 A 4.&'42 ;',4 I56 •10N; .40707
50.0 4.62893 "'15734 1.8384c%2 .28427 4.54523 .702792 .1351 .50883
60.0 4.31130 666622 2.15608? .31718 4.23566 654925 .1622 .61060
1 /'.0 4.0071,', .619591 2.460255 .38041 3.94717 .610319 .1892 .71236
80.0 3.7191. .570 2.7 Q5 I 4827. .42494 3.67b34 .3687,1 .2162 .81413
90.0 3.44725 .933021 3.020138 .465M8 3.42781 .530014 .2432 .91590

100.0 3.18885 .1,93065 3.278545 .53691 3.19435 .49391( .2/03 .01766
11Ql.O 2.94390 U519) 3.523494 ,544rg 2.9767h .46,275 2973 1.11943
120.0 2.71510 .419C14 3.752292 .53019 2.77/, '1,, .428927 .3243 '1.22120
130.0 2.4997u .3865W7 3.967632 ,61348 2. 5;850 i 3 I J99714 .3514 1.32296
140. 6 2.29519 .3'4863 4. 17220, .64511 7?,4>094 .72490 .3784 1.42473
153.0 2.10407 . •25336 4.363318 .674466 2. 2 449., ,347120 .4054 1.52649
,60.9 1 .9261.2 .297866 4. 5409(4 .70213 2.0"dO06 .323478 .4324 1.62826
7 "70.0 1. 75953 .?72062 4.307862 .72Th, ; I1. 3957 ,301446 . ,95 1.73003

130 0 1.60'41 .2.4;'-22 4.3.398, .75218) .81679 .28&915 .4865 1.83179
19C.c 1.450,05 .225447 5,009337 .77455 1.69305 .261 78'33 .5135 1,03356

V'00. 1 323 .204637 5.143925 .701R36 ,.577e4 .2 3953 .5405 2.03533
210.0 1. 19265 .185492 5..6rA45 .8751 1.47(228 .227358 .5676 2.13709
220 0 1.08659 .168011 5..3i30798 83199 .. ;014 .?11854 .5946 2.23886
230.0 .96431 .,15c- ' .5 ? .4831084 .,",188 .190l 25 .6211,,, 2.34062
240.0 89279 .1Ž8.,, 5.. ....5746,2 .86196 1 189"64 .183979 .6486 2.44239

.81 234 .. 1 553 5.6[;5355 .87444 l ,108 .171448 .6757 2.54416
260.0 73936 .114 ,21 5.72R 03 .8.853 6,8 1 3 .159171 .7027 2.64592
.."., o .67476 . 104332 5 742."4 89.6" .96-21 .148889 ,1291 2. 74769
e(C, 0 -62092 .096008 5i.&t,,69 .1 99 .89734 .138749 .7568 2.84946
.90.0 .5 7S16 .01"933 5.892230 .i 07 .8T",? .129299 .7838 2.95122

10f G .534 79 .082690 5. 3"126()5 .i T31 .1/,27 .120492 .8108 3,05299
310.0 ., '07•• 072/9 5 94,98 .9"2 >: .72620 .12286 .8375 8.15475
312 0 h. f)1 .07/ 75'1 5,99/2;0 Y .81/30 .67674 .104618 .8649 3-.5652

''C .1.,46 .]85955 0. 02,3 .9 10W, 63064 .0975I1 .8919 1-3.5829
i .. 0. 9A 21 -'.t&S8 4. 031710 '3354 _58769 .09082'0 .9189 . 46005
350.0 .'90",4 .04 ", 6.048150 .-W21 .54766 .0846b, 1 9459 5.56182
3t,. .4 ow . r.07.,4. .936.46 .44 610 .0 2Lv I Y. .9730 . 635 9
570, 40 8. Ot' i 9 r''j 117. 9361 .4160 0t .07519 1,000 1. 7!,535
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TAMA' D-.5

EVAPIY ATIO& EXPERIMENT NO. Gk.,`S JI)S P * "4 FAC0,)'RIAt. EXPER'iMENT

,IP'THYJlMALONATE PRJPS 2 MM Olt.., 100 CP LIQUID VISCOSITY

NQ"INX.\ CONTAMINATION4 DENSITY 30 GMS/SQ METER O0 '1!CKORY/BOT'I(I SURFACa

WIDSPEED 3.0 MPH, AiR TEMPERATURE 6C Di'G I. , RELAIIVE H.ME011 58%

t-A'APORATION H[TTOPY Or TEST DROP1.ET MCASURE6 4ND THEORETICAL

EXPERIMElTP.L EVAIORATION DATA ThEORE1ICAL HALF LIFE NODEi. OATA

'riME RESV)LAL *13S CUM'LATIVE MASS MASS MASS TIME TIME

MINUTES MILLIGRAM',. iIACTUirIfAL MILCRAMS FRACTIONAL NILLIGIP\MS FRACTiONAL FRACTIONAL PALF.LIFES

.0 5.5,467, 1.0006000 '000003 00000 5 54674 I.000000 .0000 .00001)

30.0 5.21198 .932648 .334)55 .06035 5 19749 .937025 .0345 .09382

60.0 4.89,264 .882076 .654094 .11792 4.8'7023 .878035 .0690 .18765

90.0 4,')8F7? .827283 .058016 .17272 4.56358 .822750 .1034 .28147

120.0 4. 2r,2 .715666 1.24.320 .2243, 4 27623 .770945 .1379 .37530

150.0 4.03153 726829 1.515208 .27317 4.00098 722M03 .1724 .469121

180.0 3.;7606 .68G7710 I .770079 .31923 3. 7546f .67"0;9'7 .2069 .i6291;

210.0 3.53601 , 6374 9:; )0 107",".'3 .36251 3.5 1 E27 .634•?5 2414 .6567/

240.0 3,1:'A17 ,596596 2.237574 .40340 3.296N4 .594357 .2?7 9 .750((

270.0 >.1j9554 .55PW03 2.451200 .44192 3.08916 .5-tL,932 .3103 .6410442

300.0 2,89513 .521951 2.651613 .4780! 2,.09465 , 218.6. .3448 .931125

330.0 . 7 10,1,3 .48599 2. 83W,10 .51140 2.71239 b 'Ž05)' .3793 1, 03201

3,0.0 2.54215 •5 . ';.,423 .•3. 0039:7 . 4 15ý 2.5416' .45P211 .7'13 .1259t0

390.0 2.39079 .431026 3.15594• .5689/ 2.3815i .429365 .4484K 1.21772

420,0 2.25204 .406012 3.294,395 .5939? 2.2ý162 .402330 !.48?• 1.31355

450.ý0 2. 1 22"31 .382983 3.422431 .,.1702 2.09¶11) .176998 .517? 1.401137

'480 i. oC 7LI .361V46 3.53915!., .63806 1.95944 ,353P60 .5517 1 .501,,0

51-.9C ,90.!e7 .342881 '3.64 '#867 .65 712 1.836G6 .331017 .5&"i 1.59502

540.0 1,8029•, .?54',1 J.741770 .6745%, 1..704, .310 179 .627 1.68885

500 7190 .307?926 31.827661 .69007 1.61213 .29C64, .6552 1.78?'67

6JO. (" 1.64420 .2964ý• 3.902540 .7035?7 1.5101V2 .272344 .18V7 I.87650

61. , 0 1.58033 .294912 3.966408 q 1 .4 15.,> .255196 .724', 1,97032

661�, 1,574, .275383 4.019264 .`,5'46- 1,2638 .21912, .75M5 2.06415

69(',. 1 4 6 . ;',,7839 4.061109 .-3i16 I,242,Q S .224071 27931 2.15797

7 0,3 1.45480 .,62280 4.091941 .63772 1. 1,4( 1 ,20:9962 .! 76 2.25!80

7,,;N. I '32?77 258309 4. 113964 .741 .3•91' 1928 1 ýe,'12 . ,,1 .9. 3/,562

70C. 0 1,4;736 .25553 4 . 129380 .74441 1.02257 '-9435i" . "960 2.43945

810'C 1. o3_j S 253545 4.140392 .74646. .9581.,' .17274 .9319 2.53327

840,0 1 339974 .2'2355. 4.146999 .74765 .39785 .161870 .?655 2.62710

870L 0 .39j'54 .251957 4. ;9201 ..748r4 .8, 132 .151678 .600 2, 72.192

A&P'fNI 9 1



SYA t L Er 0.- 6

C.VI6F'ORAI fION '.Pt RIMT-NT NO. W'.16 0 .. It'. I 0 , P, FA(..I; A( >','L:'Li..4
DIHE' YI.PAL.04? I: DROPS 2 jIM DiA., 1"" 19 I.T t, ViT': v

NOM4 IN,1AL (014) 4•.' 14M .N DI.W I Y 1,'. GMS/SQ M2"I F 0.4 :IICKORY/0O'1TOM SURFACE.

".'7 1)SPt"I.'7O 3). M"l,, lk TFMPITWA OIIE 60 D'V, F.. khLAIlVE WiI11h)l0 Y 55%

FVArOPAi ON tI;ST10'.ý 01 '.T DROPF-T M1:SIIRT. AND TI;f10TItCAA..

.XPýRIHVANl. FV/PCRAI I ON DATA TIIERFrl rA I Old. HAL. F I -E M(DL. OA fA

T 1 MrRESIDUAl MASS CUMULATIVE MASS MAFSS MASS I II M I ,lF

HiNtITUS MI I. I GRAMS ýRACIIONAL MIt L IGRAMS FRACfION,,L. M ItI. (;RAMS FRACTiON/V P•A I IONA1 . IAt V LI FES

.89 6.079Y' 1*. 000000 .080O .0000 6. 27935 I.000000 0000 .00000

30. 5 3.74900 .945660 .330350 .05434 5.71066 .9939354 C.133 . 0902 6

60,0 5.42)66 .8(,Y332 .649689 '10687 5.36433 .882385 0667 .18052

90.0 5.11911 .842.02 9.50219 . 1579 5.01900 .828872 1000 .27078

120.0 4.81 D61 .792784 Y.25973 1, .20722 4.73341 .7786f(4 1333 .36104
150.0 4 .33.31 .745640 1,54604U ,,5431 4.44634 .Y31335 1667 ,45130

18C.0 4, 25581 .700044 1.823334 .29"96 4.17669 .687029 2000 54156

216.0 3.96,33 .6562 n 2 090017 1',79 3.92339 .645363 .. 533 .63182

240.0 373606 .61455o .3'13286 .3C545 3.68545 .606224 .2667 .72208

270.0 3.49601 .57506? 2.583540 .42-.94 3.46194 .569459 .3000 .? i234
300.0 3.26917 .537750 2,8':0181 .4,225 3.25199 .534924 .3333 .90259

370.) 3.05554 •0?1310 3.023808 .49739 3.054 77 .502413 .3667 .9 285

360.0 2.65513 .469644 3.224220 .53036 2.86951 .472009 .4000 1 .08311

390.9 2.66193 .438851 3,4114i9 .56115 2.69548 .443383 .4333 1.17337

420 0 2.4W39< .40231 3.5,j5403 .58977 2.53201 .416494 .4667 1.26363

450.0 2.33317 .3837p., 3.746174 .61621 2.37845 .391235 .5000 1,35389
400.0 2.10562 .,5_9Q3 ...15 3.893730 .64048 2.L;421 .367508 .5333 1,44415
510.0 2.051?7 .33(417 4,028073 .66258 2.09671 .345220 .5667 1,53441

540.0 1,93015 .3!7,92 4.1492"32 .68251 1.97143 .321284 .6000 1,62467'

57(,.: 1.82Ž23 .299741 4.257116 ,70026 1.85187 .304617 .6333 1.71493

600,0 1 727',3 .28416.- 4.351817 .71584 1.7Z957 .286141! .6667 1.80519

630.0 1. 64,i/ .270760 4.433303 .72924 1.63407 .268790 .7000 1.89545

660.0 1.5'77T7 .259530 4.501576 .74047 1.53497 .252489 .-7353 1.98571

690.0 1, S'.2 71 .250473 4.556634 74953 1.4", 188 .237176 .766T 2,07591

720.0 1.4-13087 .243590 4.598478 .75641 1.35443 .222792 .8000 2.,16623
750.0 '.25004 .2,85 4.629311 .76140 1.272Ž9 .209281 .8333 2.25649

780.0 1 42581 .734S34 4.653537 .76547 1.19513 .196559 .8667 2.34675

810.( 1.40819 .2.3163:. 4.oý1156 76836 1.12265 .184666 .9000 2L43701

84C.0 1.39718 .229W24 4.682168 .77018 1.05457 ' '3467 .9333 2.52/21

87U.0 1.39057 .228Pz37 4.688775 .77126 .,99061 ., ,?,,947 .9667 2.61753

900.0 1. S8837 .228375 4.690977 771.6e. .91053 .153065 1.0000 2.70778
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?RC* I NAt 6(M) rAW9,IO VA(041LiS IY V1 30 (oS/Su Mf TIE-R ,'M I1M K."a/,Bol 2CM 'z~oP A2 F
WfN0S;F'66t 1; .0 0103,, AIR 76210&'RATOR[ 30 Fs.., Rt. ri H I;

EVIAPONPM r M uS`1oRV 1'if 1ý1' 2 S UA 09.1 M A SUP 1' MI 0) TI Lore~.j(A

S-';:4CI MENW A'. VAPO'4A2V I N062ECORE11C~ H s ALF LI-M.7FI 3~
IMr RF$iSUIAj, IASS CLIMLJLA I 196 MASi M AFS 4 ',. I K I m f-

M I NLJTFES 11 61. GRAM!`. FRACITOPAL P6$t!. I GRASS' :ic W (111 Il. N 1 i R YO. 1 1' R T " O 1t. RMcII (l A5$ SA t F L.I FF.5

.0 6. 0750f) 1.000000 . 000001 . Cli0()0 . 01,01 1 UQ1 00190( ;",(

15 1 5.70494 .. 15Q5 .70056 361Y)C1 5.66116 .-'1?2242. .03 13 .. 123
30.0 5. 354 78 J.%? 14.h6 72C1 t' .1'855 5.27961 369071 .0625S ?. 614
45.0 5.01656 .825 771 iU tti .:'; 4 ??1&S .10'W' 09M3 M3618
WU.U 4.690Ž . 701 1 .38.4;T7 ".2794 4 .553 7S-2fl', .1Žý56 .46491
?5.0 4 .379,90 .7Ž01972 jj.n3 .,1-903 1.,ý2774 111 4106, 1563 .53614

1.0 4, 0814( V%18134 1 .930 YI2i(5 -f,2'?f76 0 .656596 18 '36 .607'56
105.0 3 .79498 ,6ZE3 2.2!Slt:?5 475.31j 3. 71 74 l. .6*191 ¶1 03C .70359
120 .0 3 5ŽO4 , "5;/9 2 554363 .42051 2,-4165, 5~ .11J" -5 <51)00 36093?
135 .0 3'.25'S, 8 .53626,, ,81 1:-QY , 4 67 e;, 3.23(,6' i531809 2813 .911041

I 150.0 3. (071 I1 .494998 .0,7Ž6 .5t05cC'4 .3.390108 *.. .312'5, 1.0 "12127ý
!65.0 2768VT 452j9 1.062 .54430 '.09 24, 111 A34 6 1 .11)392t

100.16 2. 54 .4 1909 2,22 .58098 2.61.74 .438+ .3-150 1 .2147Ž.
19S.0 2w "j.1 4 35.84304 3, ?435. .6157 'I.44009O .46316,51 40631 1 .3 V15

210. 2. % 155 3.94Wi .64 345 Ž,Ž/ ?? I35~ .KS/;;7 I .41718
22. T :p265 .3142.4 4. 122348 .671853 2. 1.2061 .340C,72 46c 3.5 141

240.0 1 ,"855S5 1ý- .39 14 4.41947C T06019 "I.9769Ž .3254,iS .51000 1.61963
255,0 w 63432 .2693).20 4.44C676 .73796 1.8429" " OS1 o6 .5313 1. 723,0,6
270.0 1 .49902)i .246M5 4,575965 .75 3 23 ).,71808 .28281Žý .5S52 %82 n

N,14 1&39. 227! 05 4.692'78 MIT t0 .61& .?63648 .5938 i .92."31
330.6(, ',27222 .2094k0 4.t)027; .7ý9008 1 ,4f13 74 5 78.3 f"Ž50 2. 914*54
315.6G 1 .17-67 T 193700 4.898673 W6106 1 .39;696 .11119129 ',5e'3 2.112577
3300J 1.007,15 .100660 4.987855 .81N\4 1 L07(14 .216(13 .6507 1.22699

74 0 1.03:548 .170120 5.0415;.0 .62983 1, .209 1 .199129 .71 58 e. L, T?
360.6 .91317 .1ý 16 1 k95 5.0Q3248 .03859 1,.12774 .1 72f 6 A700 2.421Y4-3
375.0G .9,3798 5~4400 5. 177019 .84560 1 .05132- f if, 15053 /813 2.53068
390.0. .9'J2'' .4"I05 5.1i7W531 C65149 .98009 .161331 .6125 2.631190
"1 05.0 .25>32 % 14392( S. 2006ŽS .65,508 .91368 1. 15.399 .8458 ?. 73N;3

400 V,,, " 2 .1,;064 1 5. 2Ž05310 .85A35 .e,'77 . 1'0208 .8750 2.33436
4550 .9382' ) .158'125 ?.'2516/(6 .ý66 I .779,05 .1-397,08 .9G53 2.93558

4)00.0 8,19657 .136060 5.240434 ý.5 394 1.7C 4 .121351 .9375 3.03681
465 ,0 .8 3 115 1 1.3 47"J0 5, cŽ56.392 .865> 69009 .1113594 .9688 3. 1,5804
480. 0 .81 t3 ., 1" 095 5. 2605)1 .86591' ,62.101 A97 1 2O00 3.23926



'ABLE 0)-8

E'AW0RAIIN H0i " nMUNT Nc. ULFS SbEF.S ID 2'"4 FACTORIAL EXE-.9IuMENr

1,1', YLt"ALO•ATE uRNF 2. MM DIA., 10U6 CP LIQUID VCOSI1'

WOM1NAL CCNrATFNArlCN OEN',;ITV 33 GMS/S0 METŽIR Oh HTCKCRY/30TT(04 SJIRFACE

lilWoSPEEIN 11.0 MP", AIR 1EMPERATURE 60 DEG r., RELATIVE IMIUI•IT'f 50%

f\V"Pt)RAlI0N HISYOr:Y OF TEST I.vR0rLET MEASURED AND TH:ORETfCAL

P[PE:RiEN'IAi EVAPORATION DATA THEORETICAL HALF LIVE MO1OEL DATA

'I Ike." RE3 ()DUA. MA'S CvKJLATIVE MASS KASS 14ASS TIME TIME

MINJUTES Milt.IGRAP. FRACTIONAL NIL|GRAMS FRACTIONAL MWLL.IGRAMS FRl":T.'ONAL FRACT.ONAL IIALF -LIFES

.0 6.46TS9 1 .000000 .00, 000 . 0000f1 6.4t.)739 1.O00uCO .0000 .00000

15.0 6. 10171' 943469 .365609 ý05653 6.04932 .935357 .0313 .09641

3P. 5.74864 , ms5 .7!b754 .11114 5.b5•327 .874892 .0625 .19282

4'., . 5.40380 .835546 1.0o3590 . I M,445 5.29250 .818336 .0938 .28923

(0.0 5.07143 ,754154 1.395962 .21585 4.95037 .765435 .1250 .38565

05•, .t .75'152 J734689 1.715870 ,3' 4.63036 .715956 . 1563 .48206

90,0 ) ,, ý 44408 .687151 ;1.023314 .21281 4.331014 .669674ý .1875 .57847

105.0 4.14910 .641541 2.318294 .35846 4.05107 .626384 .2188 .674K9

120.0 3. &-43 .597216 2.604965 .40 '"8 3.78919 .585892 .2500 .77129

1;.0 3.rFZ22 ,5548,17 2.879172 .44518 3.54425 .548018 .2813 .86770

150. ll 3.3264b .5144ý6 3,140914 .48565 3.31514 512592 .3125 .96412

3165 0 3. 0,'7r")0 .4758C2 3.3•0193 .52120 3.10083 .479457 .3438 1,06053

ý80. 2.84038 .439165 3.627008 .56081 2.00039 .448463 .3750 1.15694
195.!" ?,61603 .404496 3.851359 ,-5659 2.71289 .4104T73 .4063 1.25335

•",.U 2.40414 .37•7ý3 4.063247 .62827 2.53752 .392357 .0375 1.34976

Žý25.0 Z.20472 .340893 4, 62670 .65910 2.37349 .!66993 .4.ý.S8 1 .41.617
Ž'40.0 2.?01Th .31,1990 4.44?2,29 . 8801 2.20r2(5 343270 .5000 1.51,259

25540 t.,&,27 .2450O• 1 ,•,ŽL15 .71499 2.07655 .321080 .5313 1.63900

270,0 1.68124 .259956 4.7W.516 .74004 1,94231 .300324 .5665 1.73541

285.0 1.5316.7 .236829 4.935723 .76317 1.81675 .280910 .5938 1 .33182

300,0 1.39456 .2i5i3u 5.072827 .78437 1.69931 .262751 .6250 1.92823

315.r 1.26992 .196353 5.19'7466 .80364 1.53946 .245766 .6563 Z 02461,

330.0 1. 1577S . i79013 5,309642 .82099 1.48672 .229879 .6875 2.Q1105

145,lI 1.05804 .161596 5,409354 .8364o 1.3906'1 .215019 .7188 2.21747
360.0 .97494 . 1507,N8 5.492447 .84925 1.30012 .201119 .7500 2.3138

375K 0 .90432Ž .139827 5.563076 .86017 1.2'tO63 . " 88118 .7813 2.. 41CŽ•9

390.0 .84615 .130813 5.621240 .86917 1.13799 .175957 .8125 2.50670

405.0 .68J045 .123.1167 5. i66942 .87623 1.06442 .164583 .8438 2.60311

420,0 7le'72 1 ' 18628 5.0 a31719 .88137 .99561 .1 5.'944 .8750 ,.6995

43'.0 fW46I,ý .115 ',6 5.120953 .88458 .93125 . I'(3992 .9063 2.79594

1150.0 .7339' .113, ) 5,733417 .851 87106 .134684 .9375 2.89235

465,0 .7256,' ,1":04 5.741126 .88780 .81475 .12I5978 . t. .w8 2.98876

,60 0 .7Ž151 11 561 5.74, 1 W44 .76,-08 .-11i4 I, 0,000 3.08517
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TABLE 0-9

EVAPORATION EXPERIMENT NO. GLF9 SERIES ID 2*114 FACTORIAL EXPERIMENT

DIETHW'LMALONATE DROPS 2 MM OIA., 100 CP I.WIUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/TOP SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEG F., RELAIlVE HUMIDITY 44%

EVAPORATION HISTORY OF TEST DROPLET MEASURED .ON THEORETICAL

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEL DATA

TIME RESIDUAL MASS CUMULATIVE MASS MASS MASS TIME INME

MINUTES MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL FRACTIONAL HALF-LIFES

.0 5.15054 1.000000 .000000 .00000 5.15054 1.000000 .0000 .00000

30.0 4.68260 .909147 .467942 .09085 4.73103 .918550 .0385 .12257

60.0 4.33013 .840712 .320418 .15929 4.34569 .843733 .0769 .24514

90.0 3.99385 .775424 1.156689 .22458 3.9?173 .775011 .1154 .36771

120.0 3.67582 .713675 1.474727 .28632 3.66660 .711886 41538 .49028

150.0 3.38209 .656647 1.768457 .34335 3.36795 .653903 .1923 .61285

180.0 3.10659 .603157 2.043956 .39684 3.09363 .600642 .2308 .73542

210.0 2.84932 .553208 2.301222 .44679 2.84166 .551720 2692 .85799

240.0 2.61029 .506798 2.540258 .49320 2.61020 .506782 .3077 .98056

270.0 2.38948 .463928 2.761061 .53607 2.39760 .465504 .3462 1.10313

300.0 2.18691 .424598 2.963634 .57540 2.20231 .427589 .3846 1.22570

330.0 2.00257 .388807 3.147975 .61119 2.02293 .392761 .4231 1.34827

360.0 1.83646 .356556 3.314084 .64344 1.85817 .360771 .4615 1.47085

390.0 1.68858 .327845 3,461962 .67215 1.7068,2 .331386 .5000 1.59342

420.0 1.55893 .302674 3.591609 .69733 1.56780 .304394 ,5385 1.71599

450.0 1.44752 .281042 3.703023 J71896 1.44010 .279601 .5769 1.83856

480.0 1.35434 .262950 3.796207 .73705 1.32280 .256828 .6154 1,96113

510.0 1.27736 .248005 3.87T3184 .T5200 1.21506 .235909 .6538 2.08370

540.0 1.21456 .235812 3.935982 .76419 1.11609 .216694 .6923 2.20627

570.0 1.16392 .225980 3.986625 .77402 1.0251; .199044 .7308 2.32884

600.0 1.12543 .218507 4.025114 .78149 .94168 .182832 .7692 2.45141

630.0 1.09707 .213001 4.053473 .78700 .86498 .167940 .8077 2.57398

660.0 1.07681 .209068 4.073730 .79093 .79453 .154262 .8462 2.69655

690.0 1.06263 .206315 4.087911 .79369 .72982 .141697 .8846 2.81912

720.0 1.05250 .204348 4.098040 .79565 .67037 .130156 .9231 2.94169

750.0 1.04643 .203168 4.104116 .79683 .61577 .119554 .9615 06426

780.0 1,04440 .202775 4.106143 .79725 .56562 .109817 1.0000 18683
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TABLE D-1O

EVAPORATION EXPERiMENT NO. GLF10 SERIES ID 2**4. FACTORIAL EXPERIMENT

DIETRYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 G$IS/SQ METER ON OAK/TOP SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY 52%

EVAPORATION HISTORY OF TEST DROPLET MEASURED AND THEORETICAL

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEL DATA

TIME RESIDUAL MASS CUMULATIVE MASS MASS MASS TIME TIME

MINUTES MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL FRACTIONAL HALF-LIFES

.0 6.46739 1.000000 .000000 .00000 6.46739 1.000000 .0000 .00000

30.0 5.99051 .926264 .476879 .07,374 6.01550 .930128 .0313 .10450

60.0 5.60408 .866512 .863316 .13349 5.59518 .865138 .0625 .20900

90.0 5.24025 .810257 1.227142 .18974 5.20424 .80468M .0938 .31350
120.0 4.89287 J56544 1.574524 .24346 4.84060 .748463 .1250 .41800

150.0 4.55987 .705056 1.907517 .29494 4.50238 .696166 .1563 .52250

180.0 4.24332 .656111 2.224066 .34389 4.18779 .647524 .1875 .62700

210.0 3.94116 .609390 2.526227 .39061 3.89518 .602280 .2188 71149

240.0 3.65339 .564894 2.813999 .43511 3.62301 .560197 .2500 99

270.0 3.38001 .,522623 3.087382 .47738 3.36986 .521055 .2813 .94i.i

300.0 3.12307 .482895 3.344321 .51711 3.13440 .484647 .3125 fl'

330.0 2.88258 .445709 3.584816 .55429 2.91540 .450784 .3438 i Y4G

360.0 2.65647 410748 3.810923 .58925 2.71169 .419287 .3750 1.25399

390.0 2.44681 .378330 4.020586 .62167 2.52222 .389990 .4063 1.35849

420.0 2.25359 .348454 4.213804 .65155 2.34599 .362741 .4375 1.46299
450.0 2.07887 .321438 4.388523 .67856 2.18207 .337395 .4683 1.56749

480.0 1.92471 .297601 4.542686 .70240 2.02960 .313,21 .5000 1.67199

510.0 1.78904 .276625 4.678350 .72338 1.88779 .291893 .5313 1.77649

540.0 1.66982 .25,8191 4.797570 .74181 1.755811 .271498 .5625 1.88099

570.0 1.56705 .242299 4.900346 .75771) 1.63320 .252528 .5938 1.98549

600.0 1.47866 .228633 4.988733 .77137 1.51908 .234883 .6250 2.08998

630.0 1.40466 .217191 5.062731 .78281 1.41294 .218471 .6563 2.19448

660.0 1.34299 .207656 5.124397 .79234 1.31421 .203206 .6875 2,29898

690.0 1.28955 .199393 5,177WI .80061 1,22239 .189008 .7188 2.40348

720.0 1.24433 .192401 5.223062 .80760 1.13698 .175801 .7500 2.50798

750.0 1.20733 .186680 5.26006 1 .81332 1.05753 .163518 37813 2.61248

180.0 1.17855 .182230 5.288838 .81777 .98164 .152092 .8125 2.71698

810.0 1.15594 .178734 5.311449 .82127 .91491 .141465 .3438 2.82148

840.0 1.13744 .175874 5.329948 .82413 .85098 .131581 .8750 2.92598

870.0 1.12305 .173649 5.344337 .82635 .79152 .122387 .9063 3.03048

900.0 1.11483 .172377 5.352559 .82762 .73622 .113836 .9375 3.13498

930.0 1.11072 .171742 5.356670 .8282' .681-78 .105882 .9688 1.23948

960.0 1.10867 .11424 5.358726 .8285• .63693 098483 1.0000 1.34398
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TABLE D-11

EVAPORATION EXPERIMENT NO. GLF11 SERIES ID 2**4 FACTORIAL EXPERIMENT

VIErHYLMALCATE DROPS 2 W 01A., 100 CPr LIQUID VISCOSIIY

N04INAL C.OTAMINATIOM DOENSU( 30 GMS/SQ METER ON OAK/TOP SURFACE

WLNDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE H~t.'4IDLTY 55%

EVAPORATION HISTORY OF TEST DROPLET MEASURED AND THEORETICAL

EXPERIMENTAL EVAPORATION DATA THEOREFICAL HALF LIFE MODEL DATA

TIME RESIDUAL MASS CUMULATIVE MASS MASS MASS TIME TIME

MINUTES MILLIGRAMS rRACTIONAL MII.Lil;RAMS FRACTIONAL MILLIGRAMS' FRACIIOWAL. FRACTIONAL. hALF-LIFES

.0 5.67880 1.000000 .000000 .00000 5.67880 1 000000 .0000 .00000

10.0 5.33200 .938930 .346t06 .06107 5.29797 .932938 .0278 .10015

20.0 5.00,158 .880745 .677227 .11926 4.94268 3.70374 .0556 .20029

30.0 4.68481 .824964 .993995 .17504 4.611I22 .812005 .08r33 .30044

40.0 4,.38170 .7T1588 1.297109 .22841 4.30198 .757551 .1111 .40059

50.0 4.09224 .720S16 ' .586569 .27938 4.C1348 .706748 .1389 .50073

60.0 3,8161#3 .672048 1.862375 .32795 3.74433 .659352 .1667 .60088

70.0 3,55428 .625885 2.124528 .37412 3.49323 .615135 .1944 .72102

80.0 3.30305 .581645 2.375757 .41836 3.25897 .575883 .2222 .80117

90.0 3.06274 .539328 2.616064 .46067 3.04042 .535397 ,2500 .90132

100.0 2.836V9 .499416 2.842716 .50058 2.83652 .499493 .2778 1.00146

110.0 2.62309 .461909 3.055715 .53809 2.64630 .465996 .3056 1.10161

120.0 2.42374 .426805 3.255060 .57319 2..46883 .434746 .3333 '.20176

130.0 2.23805 .394106 3.440752 .60589 2.30327 .405591 .?;611 1.30190

140.0 2.06328 .363331 3.615520 .63667 2.14881 .378391 .3889 1.40205

o150.0 1.90217 .334960 3.7/6635 .60504 2.00471 .353016 .4167 .50220

160.0 1.75471 .308993 3.924096 .69101 1.87027' .3793ý42 .4444 1.60234

170.0 1.61817 .2849149 4.060633 .71505 1.74484 .307256 .4722 1.70249

180,0 1.4'•'256 .262829 4.186248 .73717 1.6i!7P3 .286650 .5000 1.80264

190.0 1.38060 .243114 4.298209 . 75689 1.51867 .,.674:.,7 .5278 1.90278

200.0 1.28229 ý225803 4.396516 .77420 .. 41682 .249493 .5556 2.00293

210.0 1.19490 .210415 4.403900 .789!9 1.32181 .232762 .5833 2,10307

220.0 1.11I44 196950 4,560361 .80305 1.23317 .217152 .6111 2.20322

230,0 1.05017' .184929 4.628631 .81507 1. 1511C7 .?02590 .6389 2.30337

"240.0 .99010 .174350 4.688707 .82565 ..0T731 .189004 .665$7 2.40351

650.0 9'3821 .,I213 4.740591 .834 N 1.,00154 *76•2Q .6944 2.50366

260.0 .891"79 .1ý7038 4.787014 .84296 .93419 .16.4504 .7222 2.60381

270.0 .85083 .149825 4.827975 .85017 .87154 .153472 .7509 2,70395

280.0 .81533 .143574 4.863475 .85643 ,8l3•09 .143180 .7778 2.80410

290.0 .78529 .138285 4.893514 .86172 .75856 .133578 .8056 2.90425

300.0 .76071 .1,3957 4.918090 .8&.114 .'0769 .124620 .8333 3.00439

310.0 .74160 .13059! 4.93720t, .8691 .U9023 .116263 .',611 3.10454

320.0 .72521 127706 4.('53590 .,3722) .61596 .103466 P3889 3,20469

330.0 .71156 125301 4.967243.ll 31'7 .51465 .1 01197 .9167 3.30483

340.0 .70337 123859 4.975436 W87614 .57611 09.406 9444 3,40498

350.0 .69791 1223289T 4.980898 .8Z71 0 5G016 .088075 .l ,, 2 ,.? 3.50512

`'60.0 .69518 .122.416 4 .983 6 2 8  .775. .46662 .082 i 68 1 . .Lcr.0 3.605'27
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TABLE V-i2

_7VAvORAlION EXPERIMENT N.O. GLF-7'. SERiES ID Z*'4 FACYORIA' EXPI1,YMENT

DIETHYLMAk.CWAIN DROPS 2 Wi4 O(A., 1000 CP L10010 VISNSI•TY

"NOMINAL LCONTAMINAflON *.'NSIoY .10 GMS/S'Q MITER 01 OAI/TuP SURFACE

WINDSPEED 11.0 MPH, AIR FEMPERArURE 60 DEG F , RELAIIVE HUMIDITY 40%

EVAPORATION HISTORY OF Tfi;T DROPLLT MEA.,URED AAD THECRElICAL

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEL DATA

STIME RESIDUAL MASS CUMULATIVE MASS MASS MASS TIHE TIME

SMINUTES MILLIGRAMt FRACTIONAL MILLIGRAMS FIRACTIONAL MILLI1RAMS FRACTYONAL FRACTIONAL HALF-LiFES

'0 6.46739 1.000000 .000000 . 00000 6.46739 1.000000 .'9000 . 00000

10.0 o.18207 .955883 .285325 .04412 6.14691 .950447 .0256 .07332

20.u 5.9C482 .913014 .562574 .08699 5.84232 .903350 .0513 .1,664

30.0 5.63564 .871393 .831749 .12861 5.55282 .858587 .0769 .21996

40.0 5.3772.3 ., 6"0I47A 1.090157 .16856 5.27766 .816041 .1026 .29329

50.0 5.12609 .79273i 1.340488 .20)7.7 5.01614 .775604 .1282 .36661

60.0 4.88195 .754857 1.585437 .?4514 4.76757 .737171 .1538 .43993

"70.0 4.64506 .718231 1.822311 .28177 4.53133 .700642 .1795 .51325

80.0 4.41628 .682854 2.051110 .31715 4.306?9 .665023 .2051 .58657

90.0 4.19287 .648309 2.274524 .35169 /4.09337 .632925 .2308 .65989

100.0 3.97484 .614596 2.492555 .38540 3.89054 .601562 .2564 .73321

110.0 3.76219 .581716 2.705204 .41828 3.69775 .571753 .7b21 .80654

120.0 3.55492 .549669 2.912467 .45033 3.51452 .54342. .3077 .87986

130.0 3.35573 .518870 3.111657 .48113 3.34036 .516493 .3333 ,95318

140.0 3.16462 .489320 3.302771 .51060 3.17484 .490899 3590 1.02650

153.0 2.97889 .460602 3.488501 .53940 3.01752 .466574 .3846 1.09982

159.0 2.79854 .432;,16 3.66W848 .56728 2.86799 .443454 .4103 1,,17314

170, 2.62358 .405663 3.843811 .59434 2.72,8*f .421480 .4359 1.24647

180.0 2.45669 .379858 4.010699 .62014 2.59080 .400594 .4615 1.31979

19(1.0 2.29788 .355302 4.169512 .64470 2,46242 .380144 .4872 .'39311

200.0 2.14445 .331579 4.322942 .66842 2.34040 .3618/7 .5128 1.4 6443

210.0 1 .99640 .308688 4.470988 .69131 2.22443 .343945 .5385 1.53975

220.0 1.85643 .287045 4.610958 .71295 2.11420 .316901 .5641 1.6130?

230.0 1.72454 .266651 4.74;'854 .73335 2.00943 .310703 .5897 1.68639

240.0 1. 60072 .247506 4.866674 .752',49 1.90986 .295306 .6 154 1.75972

250.0 1 .4ý497 .229609 4.W82419 .77039 1.81522 .280673 .6410 I.83304

?60.0 1. 37730 .212961 5.090089 .78704 1.72527 .266765 .6667 1.90636

2/0.0 1.27771 .197562 5.189683 .80244 1.63978 .25354'6 .693 1.97968

280.0 1.18350 .182994 5.283895 .81701 1.55853 .240982 .7179 2.05300

290.0 1.09736 .169676 5.370030 .83032 1.48130 .229041 .7436 2.12632

300,0 1.01930 .,157606 5.448091 .84239 1.40789 .217691 .7692 2.19964

310.0 .94931 .146785 5.518076 .85322 1.33813 .206904 .7949 2.27297

320.0 .89010 .137628 5.571295 .86237 1.271?2 .196651 .8205 2.34629

330.0 .83895 ý 129721 5,6284398 .87028 1.20880 .186901 .8462 ?.4 ,'61

340.0 79319 .1-'1264S, 5.674198 .87735 1.14890 1177645 . 71,1 2.49293

350.0 -75551 .16318 .7118R? .Z883i18 1.09197 .168842 .8974 2.56625

360.0 72590 .132240 5.741491 .88176 .1,03786 1160476 .9231 2.6395 7

570.0 1(043/ . Th8910 5. (63025 .119109 986"3 .1 52'K4 .9487 2 .11290

"i80.0 .69091 10,829 5 7764 34 .8931 1 .93755 .14496t .9744 O./86Ž22

.'U 0 .6,852 i,)59W/ 5. /13196 .89,0[ .891[9) . 1 782 1 .0.0 W .859W4
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S ~TABKE D-13

EVAPORATiON EXPE'RIPINI NO. (A F:13 Si:RIES ID 2*N4 FACTORIAL 1XPERXmENT

DIErHYLMALONATE DROPS 2 MM VIA., 100 CP LIQUID VISCOSITY'

N(NINAL CONTAMINATION GENSITY 30 GMS/FQ METER ON OAK/BOTTO8. SURFACE

WINDSP3LPl 2.8 MPH, AIq TEMPFRATURE 60 OEGi F. , RELATIVL HUMIDITY 44%

EVAPORATION HI,!CRY OF TEST DROPLET MEASURED AND T2.0RETICA..

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEL DATA

FIME RESIDUAL MASS CUMULATIVE MASS MASS MASS TIME TIME

M!NUWES MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL FRACT'ONAL HALF-LIFES

.0 5.41461 1.0000100 .000000 .00000 5.41467 1 .000000 .0000 .00000

"0.0 5.05545 .933657 .359228 .06634 5.02083 .927263 .0313 .10895

80.0 4.72323 .872301 .691447 .12770 4.65563 .859817 .0625 .217Q0

120. f 4.40451 .813440 1.010161 .18656 4.31699 ,797277 .0938 .32685

160.0 4.09930 .7r7073 1.315370 .24295 4.00299 .739265 .1250 .43500

200.0 3.80760 .703200 1.607014 .29640 3.711,2 .685512 .1563 .54"75

240.0 3.52670 .651323 1.887975 .34868 3.441a4 .635650 .1875 .65369

280.0 3.25660 .601440 2.158071 .39856 3.19149 .589415 .2188 .76.264

320 0 2.99731 .553553 2.417363 .44645 Z.95935 .546543 .2500 .87159

,60.0 2.74832 .507661 2.665853 .49234 2.74410 .506789 .2813 .,-8054

40,1.0 2.51654 .464763 2.838136 .53524 2.54450 .469927 .3125 1.03949

S, 0 2.30046 .424857 3.114213 .5-514 2,35942 .435746 .3438 1.19844

-2.,, . 2.09789 .387445 3.316785 .61255 2.18781 .404051 .3750 1.30739

520.0 1.91152 .353026 3.503152 .64697 2.02867 .374662 .4063 1 .41634

560.0 1.74406 .322099 3.670612 .67790 1.88111 .347410 .4.]75 1.52529

600.0 1.39821 .295163 3.816464 .70484 1.744;9 .322141 .4688 1.63424

6.40.0 1 .47397• .272211 3.940708 .72778 1 .61741 .298709 .5000 1,74319

680.0 1.5,6863 .252763 4.046046 .74724 1.4W977 .276982 .5313 1.85214

720.0 1.27950 .236302 4.135178 76370 1.39068 .256835 .5625 1.96108

760.0 1.20657 .222&83 4.208104 .77717 1.28953 .238154 .5938 2.07003

800.0 1.14713 .211859 4.<,67525 .78814 1.19573 .220831 .6250 2.17898

840.0 1.0.9853 .202880 4.316143 .79712 1.10876 .204769 .,6563 2.28793

880.0 1 .05802 .195398 4.356657 .80460 1.02811 .189875 .6815 2,39688

9?0.0 1.02290 188913 4.391769 .81109 .95333 .176064 .7188 2.50583

960.0 .99319 .1 P3426 4.421480 .81651 .88399 .163257 .7500 ?.61478

1000.0 .96888 ,17893 4.445789 .82106 .81969 .151383 .1813 2.12373

1040.0 .94998 .1t544' 4.464696 .82455 .7600(7 .8141/2 .8125 2.83268

1080.0 .93647 .172951 4.478200 .82?95 .70478 .130161 ,84 38 2.94163

1120.0 .92567 .170956 4,489005 .82904 .6'3'2 .120694 .8/50 3 05058

1160.0 .91437 .168960 4.499808 .83104 .60598 111915 .9061 ;. 15953

1200.0 .90676 .167464 4.507912 .83254 .56191 lIW'75 '9375 5.26847

1240.0 .90136 . 166466 4-.51314 .83351 .52103 .1 096, ) .9604 "..WT42

1280.0 .89866 . 165961 4.516015 .8-403 .48514 .104'!'22, 1.0000 iv,,3 7
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TAKLE D-14

EVAPORATION EXPERIMENT NO. GLF14 SERIES ID 2"*4 FACTORIAL EXPERIMENT

DIETHYLMALONITE DRIJPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMT ATl a DENSITY 30 GMS/SOr METER ON OAK/BUTTOM SURFACE

WINDSPEED 2.1, MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 43%

EVAPORArWON HISTORY OF TEST DROPLET MEASURED AND THEORETICAL.

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEL DATA

TIME RESTDUAL MASS CUMULATIVE MASS MASS MASS TIME TIME

MINOTES MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL FRACTIONAL HALF-LIFES

.0 6.46739 1.0000D0 .000000 .OOOCO 6.46739 1.000000 .0000 .00000

40.0 6.08648 .941102 .380916 .05890 6.03845 .933676 .0345 .09901

80.0 5.72224 .884184 .745148 .11522 5.63795 .871750 .0690 ,19801

120.0 5.37191 .820615 1.095479 .16939 5.26402 .813932 .1034 .29702

160.0 5.03270 .718166 1.434689 .22183 4.91488 .759949 .1379 .3960?;

200.0 4.70",61 .727436 1.762777 .27256 4.58891 .709545 .1724 .49503

240.0 4.30043 .678856 2.076962 .32114 4.28455 ,66?485 .2069 .59404

280.0 4.09015 .632426 2.377246 .36757 4.00038 .61854o 2414 .69305

320.0 3.30098 .587715 2.666409 .41229 3.73506 .577522 .2759 .79205

,360.0 3.52294 .544724 L.94444• .45528 3.48733 .539218 .3103 89106

400.0 3.25880 .503882 3.20858,* .49612 3.25604 .503455 .3448 .99007

440.0 3.00857 .465190 3.458824 .53481 3.04008 .470063 .ý793 ý.08907

480.0 2.77223 .428648 3.695158 .57135 2.838,5 .4388,7 .4138 1.18808

520.0 2.55258 .394635 3.914811 .60532 2.65019 .409778 .4483 1,28709

560.0 2.34961 .363321 4.117780 .63670 2.47442 .382600 .4528 1.38609

600.0 2.1633N 32 T.497 4.304067 .66550 2.310•I .357224 7S,17. ,.48I0

640.0 1.99372 .3,8273 4.473672 .69173 2.15708 .333531 .5517 1.58411

680.0 1.84358 .205)57 4.623814 .71494 2.01401 .311410 .5862 1.68311

720.0 1.71290 c-64852 4.754493 .73515 1.88043 .290756 .6207 1.78212

760.0 1.59612 .246795 4.8712/0 .75320 1.75571 .271472 .6552 1.88113

800.0 1.49325 .230;ý88 4.974145 .76911 1.63927 .253467 .6897 1.98013

840.0 1. 40427 ,ý ,131 5.063118 .78287 1.53054 .236656 .1241 2.07914

880 0 1.3,642 .?2,5094 5.140970 .79491 1.42903 .220960 .7586, 2. 1T815

920.1 1.26525 .195636 5 ý'n2138 .80436 1 .33425 .2063u'; .7931 2.27715

960.0 !.22355 .189187 5.2451345,; .8_ 1 .'4576 .19262? .127,5 2.37616

'000.0 1.19296 .184458 5.274429 .56154 1,"131 1 .1728146 .36? 1 2.47516

1040.0 1.16516 .186159 5,302233 .81984 1.08599 .1(, )i,3 ,8966 2 .5741 7

1080.0 1.14291 .l16720 5.324476 .8215•2 1,01396 .1'667I1 .9310 2.67318

112,;.0 1.12901 .174570 S. 3.370 .0254 3 .9)4571 .146383 .96 1111 2.71218

P)60N. 0 1.1234S 17W110 5,143939 .82629 .0W392 .1(6674 1 .0000 2.87119
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TABLE D-1,5

EVAPORATION PFtI-F-RIMENT ND. G.LF I5 SEP8ES if) 2**4 FACTI'IAL EXPERIMENT

DIETtIYLMALONAT!' DROPS 2 MM C!A,., 100 LP LIQUID VIS,(O7ITY

MC(IINAL CONTAMINATION DLNSITY 30 GMS/SQ MEIER ON 06KE/0ITOM SURFACE

W•NDSPEEV, 11.3 MPH, A!R I'EMPERAIURO 60 DEG F., RELATIVE HI~MiDITV 38%

EVAPORATION IIISTORY OF TEST nROPLET MEAq1JREl AND, I(F4(RETICAL

EXPERIMENTAL EVAPORATION DAYA THEORETICAL. HAF LIFE MCODEL DATA

TIME RESIDUAL MASS CUMULATIVE MASS MASS MASz TIME TiME

HMINUtJ (0" MILLIGRAMS FRALTIONAL MILLIGRAMS FRACT!ONAL MIILIIGRAMS rRACTIONAL FR/,CTTONAL HALF-LIFE3

,0 5.67880 1.000000 .00000 .,0000 Id ,"5.;83c .000000 .000 ,00000

15.0 5.34049 .940426 .338311 .05957 5. ý789 .932923 .0323 .10017

30.0 5.01829 .883688 .660512 .11631 4.'425- 870346 .0645 . U034

45.0 4.70817 .829078 .970630 .17092 4.o1100 ,811966 .09683 .30051

60.0 4.41014 .776596 1.268666 .22340 4,30171 .75750,1 .1?90 .4006t0

75.0 4.12419 .726242 1.554619 .27376 4.01316 ,106692 .1(03 .50085

90.0 3.34629 .677306 1.6b2517 .32269 3.74397 .659289 .1935 .60102

1050 3.57644 .629788 2.102360 .37021 3.492184 .615066 .2258 '70119

120.0 3.3168 .584398 2.360121 .41560 3.75855 .573810 .258! .80136

135.0 3.07301 .541136 2,605799 .45886 3.03998 535321 .2903 .90153

150.0 2.8353P .499292 2.847,422 .0071 2.83607 .499413 .3226 1.00169

W16•0 2.60984 .459576 3.068963 .54042 2.64584 .465914 .3548 1.10186

180.0 2,39638 .421987 3.282421 .57801 2.46836 .434662 .3871 1,20203

195.0 2.19098 .385817 3.487823 '61418 2.30279 .405507 .4194 1.30220

210.0 1.99363 .351066 3.685!1 .64S93 2.14 833 .378307 .4516 1,40237

225.0 1.80837 .313442 3.870437 .683156 2.00423 .352931 .4839 1.50254

240.0 1.63921 .2!1654 4.039592 .71135 1.36979 .,,219258 .3161 1 o,. 0 ?71

255. 0 1.4P617 21. i0'ý 4.192637 .73830 1. 74/.37 .307172 .5(,84 1. 700,u

270.0 1.3, '124, .236591 4. 3295 13 .16241 1.62736 .2Q,568 .5806 1.80305

28i,0 1. 2284 .216&l4/ 4.45039A .78369 1.51821 .267346 .6121? 1.90322

300 (1 1.1?7,69 .19970i75 4.5', 5,114 .80213 1.41637 .240413 .6452 2.00339

,15.0 1.03509 142211? 4,643719 .81173 1.3,1.36 .2326P4 .6774 2. 10356

330.0 .97 I'l"-, "6-506 4. 716214 .835019 1.232,3 .2170W, .7097 2.20313

345.0 .9:,lo21 I91 91ý1 4. 772'3; .84042 1. 15004 .202515 .7419 2.30390

36( '4 . 190 1i~5 4. 64;, .01422 1.07290 .188931 .1742 2.40W)7

375.0 .902566 i 39;' 4.8'3 49 .835461 1.00094 .176258 .065 2.504)4

390.0 .14 41 28 4 01 342' 9Y ý d 20 3 t) .164436 f 330'; 2.60441

4C5.0 W(132 1 i3.2 46 39? 1' . 1'12 .871t6 . 53406 .8710 2.70458

420.0 .76524 .13;4 U Y. .8652', .31273- .1431 1r .9032 -. !00474

455.0 .' 719 1, 6 .866(6 .. 15821 .1335 ,, .- 55 2.;,0 491

450.0 .7ý4 . 31 . "729673 .86808 .10135 .1245'2,( .96,7 5. 00508

465.0 4. 1 r' 4.4 /,, 0e 879 t6Y 94" .1 (12nt 1 .(0000 ,. 1)W2',
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TABLE D-46

EVAP0MATION EXPERIMENT NO. GLW16 SE•.ES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/90ITC41 SURI:ACE

WINDSPEED 11.3 MPH, AIR lEM,.'.RATURE 6C DEG F., RELATIVE IWUIDI, TY 38%

EVAPORATION HP-,TORY OF IEST )ROPI. T MEASURED AND 'lHECRFETI'AL

EXPERIMENTAL EVAPI.RATION I'ATA IHECRETICAL HAL.F LIFE MOOEL DAT•

TIME RESIDUAL MASS C2J. JLAfIV•' K.SS MASS MIASS TMI" TIM'E

MINIUTES MILLIGRAMS FRACTiONAL MII.'Y`,'AtAMS• RACTIONAL liXLLIGRA'IS FRACTIOWAl. I"RAC.TI OWA,,L )iLF-LI FES

.0 6.20870 1.000000 .G00iO .00000 6.20870 1.000000 .0000 .00000

15.0 5.86534 .94469i' .343360 ,05530 5.82396 .938032 .0345 09229
30.0 5,53833 .092027 .670370 .10797 5.46306 .879905 .U690 .18458

45.0 5.22358 .841333 .985117 .1.867 5.12453 .825379 .1034 .27687

60.0 4.92109 . 192613 1.287601 .20739 4. 80697 .774232 .1379 .36916

75.0 4.63087 .45869 1.577822 .25413 4.50910 726255 .1724 .46145

90.0 4.34883 .700441 1.859868 .299S6 4.22968 .681251 .2069 .55374

105.0 4.07496 .656331 2.133739 .34367 3.96757 .639035 .2414 .6460]

120.0 3.80926 .613537 2.399434 .38646 3.72171 .599436 .2759 .73832

1M5.0 3,55174 .572059 2.656954 .42794 3.49109 .562290 .3103 .83061

15•0. 0 3.30240 .531899 2.906299 .46810 3.27475 .527446 ,3448 .92290

16;. 3 3.06531 .493713 3.143381 .!069,9 3.07182 .- ,94762 .3793 1.01519

180.0 2.83641 .456844 3.372288 .54316 2.88147 .464102 .4138 1.10749

ý95ý0 2.61568 .421292 3.593019 .57871 2.70291 .435343 .4483 1.19978

210.0 2.40721 .387716 3.801488 .61228 2.53542 .408366 .4828 1.29207

E•'5.0 2.20691 .355455 4.001782 .64454 2.37831 .383060 .5172 1.38436

240.0 2.018M8 .325170 4.189812 .671,83 2.23093 .359323 .5517 1.47665
255.0 1.84312 .296860 4.365580 .70314 2.09268 .337057 .5862 .56894

270.0 1.67552 .269667 4.533172 7'3013 1.96300 .316170 .6207 1.661Z3

285.0 1.52011 2484W, 4.688502 .75515 1.84136 .296573 .6552 1.75352

300.0 1.38121 2 2Z46 5, 4.827481 .77754 1.72726• .218199 .6897 1. 84581

315.0 1.25859 .2027Vi 4.950110 .7l729 1.62022 .260096C .7241 1.93F10

330.0 1. I 2 . I85 .5;96 5.056388 .814.40 1 .51982 .24478.ý .7586 2.03039

345.0 1. 0U47 .17'00 5, 142221 .8?8Ž3 1.42564 .22962.0 .7931 2,12268
W60.0 1.06,107 .16)?36 5.207630 .83876 !-.33730 .215391 .8276 2.21491

"375.0 .9520W .153336 5. 2566681 .84666 1.25443 .202044 .8621 30 7•

390.0 .91931 ,. I ! !19 i.2.,28I383 .85193 i I7669 .189524 .•966 2.39955
405.0 ,.9887 .144,777 5.309621 .85522 1.10378 177779 .9310 2 49184

420.0 .eN661 .1428('2 5.322084 .85720 1.03538 .1•6763 .9655 2.58413
435.0 .88?5Ž .14W143 5 326171 .857c6 .91122 .1 p6429 I . jC0 2.6/64?

~'~N tNDX 1)



T A•, &' t, 17

EVAPORAT!ON EXPERIME T N,!. 1I.11 SERIES 10 2?Q4 FACTORIAL EXPERIMENT

O'TETHYLMALONATE DROPS 2 MM DIA., 150 C1P LIQ.IL' VISCOSITY

NOMINA.L CONTAMINAT!ON DEUN'lTf '0 GMS/S0 MKIER ON. OAK/TOP SURFACE

WINDSPEED 3.0 MPH, AIR TEM'ERATURl 60 DEG F., RELATIVE HUMIDITY 39%

EVAPORAIIGW HISTORY OF TESYI DROPLET MEASURED AND THEORETICAL

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEl. DATA

TIME RESIDUAL MASS CUMULATIVE MASS MASS MASS lIME TIME

MINUTES MILLIGRAMS FRA'CTIONAL MILLI6RAS :RACTIONAL MILLIGRAMS FRACTIONAL FRACTIONAL HALF-LIFES

.0 6.33913 1.000000 .000000 .00000 6.33913 1.000000 .0000 .00000

45.0 5,84030 .921310 .498829 .07869 5.78230 .912160 .0370 .13264

90.0 5.37120 .847309 .967927 .15269 5.27439 .832036 .0741 .26528

135.0 4.92523 .776957 i.413900 .22304 4.81109 .758951 .1111 .39792

180.0 4.499,')8 .709731 1.840052 .29027 4.38848 .692285 .1481 .53056

225.0 4.092/5 .645632 2.246384 .35437 4.00300 .631474 .1852 .66320

270.0 3.70(64 .585181 2.629590 .41482 3.65138 .576006 .2222 .79584

315.0 3.34946 .528378 2.099672 .47162 3.33064 .525410 .2593 .92349

360.0 3.01581 .475744 3.323325 .52426 3.03808 .479258 .2963 1.06113

405.0 2.71188 .427800 3.627248 .57220 2.77121 .437160 .3333 1.193`7

450.0 2.43769 .334547 3.901439 .61545 2.52719 .398760 .3704 1.32641

495.0 2.19323 .345983 4.145898 .65402 2.30575 .363733 .4074 1.45905

540.0 1.97650 .312110 4.36G&26 .68789 2.10321 .331783 .4444 1.59169

585.0 1.79681 .233448 4.q42319 .71655 1.91647 .302639 .4815 1.7243.

630.0 1.64485 .259476 4.694280 .7405? 1.74995 .276055 .5185 1.85697

675.0 1.52262 .240194 4.816510 .75981 1.59624 .251807 .5556 1.98961

720.0 1.42682 .225081 4.912312 .17492 1.45602 .22 68J8 .5926 2.12225

7,15,0 1.35414 .213616 4,984988 .78638 1.32813 .209512 .6296 2.23489

610.0 1.30129 .205278 5.037844 .79472 1.21146 .191109 .6667 2.38753

3 55.0 1. 26(495 .199546 5.074183 .80045 1.10505 .174322 .7037 2,5201 7

)00.0 1124102 195898 5.097308 .80410 1.00798 .159010 .7407 2.65281

5.0 22531 .193_92 5.113L25 .80671 .91944 .145042 .7778 2.78546

9 , .2 11,'I9 .191208 5 12,i039 .80879 .83368 .132302 .8148 2.91810

"" 1.2018 189>44 5.136950 .81036 .76501 .120680 .8319 !,0'074

1 207 I' 5.143557 .81 40 .69781 .110080 .8I89 3. 18358

1 I," .0 1. 18897 137`6(;0 5.150164 .81244 .6,`65? V.T2Oq10 .9259 1. 51602

/0. 1. 18". 36`5 ". 3567/u .81348 .Siu6(l .0191590 .9630 3. e, , 86,

2i' .1- 1,1 90,5 . 181997 'i. 16007s .81400 .52960 .083,45 1. 0000 3.2•31iO

0PP LNDiX {) ; /
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TABLE 0-418

EVAPORATION EXPERiMENT NO. BLF2 SERIES 10 21*4 FACTORIAL EXPERIMENT

DIETHYLMALO"ATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAM.ATION DENSITY 30 GM$/SQ MEIER ON OAK/TOP SURrACE

WINDSPEED 2.4 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 39%

EVA2ORAIION HISTORY L TESI DROPLET MEASURED AND THEORETICAL

EXPERIMENIAL EVAPORATIO DATA THEORETICAL HALF LIFE MODEL DATA

TfII RESIDUAL MASS CUMULATIVE MA! MASS MASS TIME ';IME

MiHI0TES MILlIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MILIAGRAMS FRACTIONAL FRACTIONAL RALf -IFES

.0 6,46739 1.000000 .000000 .00000 6.46739 1.000000 .0000 .00000

40.0 5.99055 .9262(0 .476838 .07373 5.92252 .915750 .0313 .12o97

80.0 5.53852 .856376 .928869 .14362 5.42355 .838599 .0625 .25395

120.0 5.10578 .189466 1.361607 .21053 4.96661 .767947 .0938 .38092

160.0 4.68958 .725112 1.777807 .27489 4.54F81 .703248 .1250 .50790

200.0 4..28992 .663316 2.177469 .33668 4.16500 .643999 .1563 .63487

240.0 3.90680 .604076 2.560593 .39592 3.81410 .589742 .1875 .76184

280.0 3.54021 .54T394 2.927179 .45261 3.49276 .540057 .2188 .88882

320 0 3.19016 .493269 3.277228 .50673 3.19849 .494557 .2500 1.01579

360.0 2.85665 .441701 3.610739 .55830 2.92902 .452891 .2813 1.14276

400.0 2,53968 .392690 3,927713 .60731 2.t8225 .414735 .3125 1.26974

440.0 2.24200 .346662 4.225392 .65334 2.45627 .379794 .3438 1.39671

480.0 1.96361 .303618 4.503777 .69638 2.24933 .347796 .3750 1.52369

520.0 1.70452 .263557 4.762868 .73644 2.05983 .31?>494 .4063 1.65066

560.0 1.47024 .227331 4.997153 .7726. 1.88629 .291661 .4375 1.77763

600.0 1.26076 .194941 5.206631 .80506 1.72737 .267089 .4688 1.90461

640.0 1.07333 .165961 5 394059 .83404 1.58184 .244587 .5000 2.03158

680.0 .90795 .140390 5,559436 .85961 1.44857 .223980 .5313 2.15855

720.0 .76463 .118?28 5.702763 .88177 1.32653 .205110 .5625 2.28553

760.0 .64335 .099476 5.824040 .90052 1.21477 .187830 .5938 2.41250

,' .54137 .083(07 5.926023 .91629 1.11242 .172005 .6250 2.53948

840.u .45592 .010496 6 011468 .92950 1.01870 .157511, .6563 2.66645

880.0 .384?6 .059415 6.083132 .94059 .93288 .144243 .6875 2.79342

920.0 .32638 .050465 6.141013 .94953 .85428 .132091 .7188 2.92040

960.0 .27952 .0(,3220 6,187871 .95678 .78231 .120962 .7500 3.04737

1000,0 .24093 .uJ7253 6.226458 .96275 .71640 .110771 .7813 3.17435

1040.0 .21331 .0!2992 6.254021 .96701 .65604 .101,19 .F125 3.30132

1080. U .19408 .030008 . 273)315 .96999 .60071 .0.- il3 .8438 3.42829

1120.0 .18029 .027873 6.287097 .91212 .55016 .Orl5Iof6 .8750 3.55527

1160.') .16927 .0261735 5. 298122 .97383 .50381 .07P90" .9063 3.68224

1200,0 .16100 .02W494 6-106391 .9(511 .46136 .07133 1 .9375 3.80'ý21

I 1) -_15549 .24042 1.311904 .97596 .42249 .065S26 .9688 3.9-619

2t•li .h1?23 .0"2 i16 6. (1660 .9/638 _g56690 .(150,"' 1 1 - 0000 4.c)6316

APPLN E X Li17



STU, E t-19

ClAi-OgAf!04 EXPhFRMFNT NO. WL1 -iES if) 2*14 F.ArMIAý EXPClWsi,

DIFTYINAILONATE OROP. ? P0M I)1A., 100 C" LiQWC) V•SCOSI•Y
"OV•'INA(. C'.NA4I',, NATI"'.'C I)ft,,•ITY 30 DIS/S(4 MK TR 04l CAki'/1Jr S[,.r~.ACL

kI.'j)$POF$ 11.J PIPH, All VEMPF.t.I"RE 60 PIG F., REOrW IV A JIODIlY i17%

[V1AP0RAT i-.j1 WATJkV OF T 0'1CP. ML\t',RF7 AND rIIFORETICA!.

C.WrNMENVAL EVAPORArliu.h DATA TF0CUT'C.41, HiALF '.'• M0ODI- DATA

SI MEI tk1',fDAL MA1. 0(%U' Ar lIE MiSS MASS MA.SS "}'TRE TIF

r4INLIT,•S PiI ' GRA, FRACT I 05I M I ULL I SRPAr1 FRACTIONAL W t. , T IRAM,5 FRAC V I ONAL FIRW$.0NAL mL" '* t

.0 6.9' 3 1 .009000 .O.J0C3 0000 b.:3913 1 .0')000 .0000 ,10000•

'5.0 5. r.;3I ',13 .93567f, .40) 799 .0643! ,•4171 .92941. .1 033. .I C560

30.0 5 54372 .tT452'4 .') 15415 .'1 ,561_ 5. ,75 71 .8-31,20 0 &A, • 211,.0

45.0 5 1760 G 8" 16501 ".162814 1 P*-34. !1 , 00938 .802851 .1000 . 161 t,.

be0 ) . .8290,6 W6786 1 .510 61 .2`31VI 4 .T•, 1 7 .7461.5 .133.3 4 Y

75.0 4.49.7ý .' 70892 1 1 .Po5191 .9 1013 4.39?,,•l .69 .19 . -l ;" ,5ý7;Y

91.t s. 1742'3 .657966 ?. 168200 .34 203 ,.O:601 .1 6 .'o .5 1 (0 '71 .6335?

lo5 .0 3. 86407 .60955'? 2.475059 .3904 0 i. 79 762 59;070 . .L5M .73919
20 ... -7", 1-M6 56139) ?.76.' .3,, 3.23 .556/93 S2, .ry5,

.3294(7 .5,9V51 L.04433 ,4S1 ý,.28046 5'4 94 .3000 , 503)

(50,0 3.0232' _47773 3.31L843 2 jj - .4W16 ..N333 1 0 5.5b

165.0 2.77392 .4375&. 3,.565210 .56;.4• 2.83 73 "1 ý 7'1122 .3667 1.16154

S, .0 2. 66 's 9.v'3' ý ̀v 6 4 .....7 2.63372 ,41,71 .,(0. .26718

.!0.5 5 3,0.10? , 4-.,)033579 6363V 2. 1ý4 i;J3 .38•2146 .4333 1,37278

2n0.0 c 95 Y, .24353!; .j6;42 2.275016 .M&8692 .462,7T 1.47838

225,0 1 .90c79 .300008 4.A47,4, .69 1 91 2.11449 .333561 .5000 1.58348

210.0 1. 72,,k. . 72620 4..610959 .727,38 1.9652, .310018 .5333 1.58958

255.0 1 ,5"4 ',,'"4z 16 64. '6.,3 W .75.18 1.82654 .288137 .5667' 1.79517

270.0 1.43746 .226760 4.901(67 7 !Q4 1.6?16? .267000 602.0 1.90077

285.0 1.31634 .,07'652 5.022796 .7A235 1.57796 .21,8898 .6.,3-' 2.00637

300.0 1.21136 .191092 5,. 127773 ..8891 1.46644 .23133 66.,7 2.11197

315..0 1.12253 .17079 5.215601 .82292 1.36294 .215003 .7000 2.21757

330.0 1.004985 .165615 5.289278 .83439 1. 26674 .19982e .7333 2 s I

345.0 .9w.)333 .156698 5,345805 .84330 1.17733 .185724 .7667 7.428 7

160.0 .95295 150128 5.386181 .81-967 1.09423 1.72616 .1,-,

375, 0 .92469 .1,5870 5.414444 .85413 1.01700 160432 J "7, 2.6W,96

390.0 .90450 .142685 5.434632 .85732 .91522 149109 .86 7 il '.,•I.

.0 8883 140131 5.450783 85986 .87851 .136585 .9000 1 ,'1 11

41:0.0 .87624 138226 5.462895 .L6177 .81650 1 ,8?"03 ,9.33 2.95676

.5. 0 .1161• 1 136953 5.4709/1 .. 6305 .?5887 11971,' .•t) 3 06?2•i

45& .0 .8641? 13316 5.475008 86Z3e. .70531 tŽI I,12.• Ori b, t.795

APPENDIX D ! B8



TABLE () 20

EVAPORATION EXPERIMEN1 NO. BLF4 SERIES ID 2?k4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP lIOUID VISCOSIIY

NrfMIMAL CONTA,•INATION DENSITY 30 GNS/SQ METER ON OAK/TOP SURFACE

WIH;SPEED 11.0 MPH, AIF. TEMPERATURE 60 DEG F., RELAYIVE IlHMIDIIY 20%

EVAPORP,TION HISTORY Of TEST DROPLET MEASURFD AND :'HEORET•CAL

EXPEPIMENTAL EVAPORAIION DATA THEORETICAL HALF I lIE MODEL DATA
T I ME RESIDUAL MASS CUMULATIVE MASS MASS MASS T I M, T I ME
MIN•UTES MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MI LLICRAMS FRACTIONAL. F ,4/f:I I ONAL HALf-.LI.ES

.0 6.72609 V.000000 .000000 .00000 6. 72609 1 .300000 '0000 .90000
20.0 6.18235 .919161 .543732 .08084 6.08267 .904340 .0357 .14506
"40.0 5.65477 .840723 1.071314 .15928 5.50080 .817830 .0714 .29c, 01
60.0 5.14872 .765486 1.57T362 .23451 4.07459 .739596 .1071 .43R19

80.0 4.65883 .692650 7.067260 .30735 4.49872 .66W8846 .1429 5, 0
100.0 4.18508 .622216 2.541007 .37778 4.06837 .604864 .1786 ,32
120.0 3.73825 .555784 2.987836 .44422 3.67919 .547003 .2143 8.7038
140.0 3.31834 .493353 3.407748 .50665 3.32723 .494676 .2500 1.01504
160.0 2.91996 .434125 3.806127 .56588 3,00895 .447355 .2857 i.16051
180.0 2.54312 .378097 4.1IZ971 .62190 2.72111 .404561 .3214 1.3055?
200.0 2.19319 .326072 4.532897 .67393 2.46081 N65861 .35 T 1 1 .45063
220.0 1 87018 .278049 4.855906 .72195 2.22541 .330862 .3929 ,.59570
240.0 1.,409 .234021 5.151999 .76597 2.01252 .299212 .42R6 I . (/l() 1.6
260.0 1.30491 .194008 5.421173 .80599 1.82001 .270589 .4643 i ,3,
280.0 1.06266 .157990 5.663430 .84201 1. 64590 21.44704 .5000 2.0308V
300.0 .85270 .126775 5.87.3386 .87322 1.48846 .221296 .5517 27 151;,
320.0 .67505 .100362 6.051042 .89964 1.34607 .200127 .5714 2.32101
340.0 .52969 .078752 6.196396 .92125 1.21730 180982 .607 21 Z.,6608

360.0 .41664 .061944 6.309-149 .938(16 1.10086 .163670 .6429 2.6-6114
380.0 .33589 .049938 6.390261 .95006 .99555 .148013 .6786 2,7.620
400.0 .28205 .041934 6.444036 .9V807 .90031 .133854 .7143 2.90127
420.0 .24/,37 .036331' 6.481721 .96367 .81419 .121049 .7500 3. 04•63 3
440.0 .21745 .03232; 6.508638 .96767 .73630 .109470 7115 7 3.19140
460.0 .19591 .029128 6.530172 .97087 .66587 .098998 .8214 3.33646
480,0 .17916 .026726 6.546322 ,97327 .60217 .089528 .8571 5.4 152

500.0 .16900 .025126 6.557089 .97487 .54,457 .080963 .8929 3.62659
520.6 .11,823 ,0'3s25 6.561857 .97648 .4;247 .073218 .9286 3. 6 7,161
540.0 .1,,7,,.6 02!1924 6,578624 .97808 ,415 56 .O.6 214 6.4 3 5", Q671

560.0 .14208 .1)21124 6.584038 .9;1888 .4()2k .005268, .0000 4.06178

ND1 X r) '9



TABLE 0,-2

EVAPORAT'kAXI EXPEPIMONf NO. LUCS U.hS3 ) ? "24 /At:IORIAL EVPER}MECT

DIEl IYLi.AI(.VJAl DROPS 2 MP; (IA. 10 LI1UID

NOMINIAL COHNTMINATION V(WNSlr I,, I 3MS/t;, MEISJI fN 0AK/PWr171 tUII'ACF

LNFJSPEUED 3.0 MWi, AIR 1EMPIRAYiIRE 61) oDE; i., REI,3""VW HLIMI0 , 3"2

E'/APORAICV! HISTORY 'h FE,)T i0ROPi.5T MEAS$JK$5 AND li10-NR&fiCh

EXPERIMI.IAL EVAPORATION DATA 7'HUOVK-fl)rAL 'lYE MonlIIL OA),

, IIAL M&,; CUMULAT! VE MASS MASS MASS TI ME f IME

H 1o; 7 's 0II ,,4t $ , t) ( (,J. H. 1 MI I .. 1GRAMS FPACT !OýiJAL i.I .1, IGRAMS. FRAC"fIz).H A L P A'.;T ON2 AL. H AL L tI - t.

.0 6.07500 i. 000,000 ,0000t) o0000 6.07500 1,000000 .0010 . (.0000Q
k, 4 :).74245 .W'-5259 .,32553 .05414 5. 7?15 .9407" 7 1 (3265 o•.iS

f,0 (.11; 0.453Žý .39L0'6t 6l3&86 I' 10513 5.3 746/ .3 8 1"0 .05 11126 .1751 7

90.i 5. :Wl , / 7015 .929r36 .15299 5.05823 .837630 .0789 .26425

120.0 4, .,63/1 .800611 1 .211285 .?99S9 4. 7563 .7,3 14 .1053 .352.14

15;0, 0 .5'•063 .755659 1.4•,375 .,24434 4.4767 .73n6919 .1316, .4,4,(42

8 0. ..0 4 1793 5? .,.95) .2851 a 4.21363 .693272 .157? '52151

2,10..0 4., ,-427 .669015 2.010733 .33*1098 3 96218 .652210 .18,2 .616!9

3, 0.0 3. J32;) .627687" 2.2618% .37231 3.72750 .4,1358! 2 .105 .70k,7

70. 0 3."1 094 567A10 2.504057 .42•19 3,50673 .5777,13 9 .2366 .79276

300.0 3. 3 '750 . 5'6'S ý2. 73750", .4:I2i4 3 . 90 S 54305,,) ,?632 W8/084

330.0 5.11Ž.. ,551240,. 2.96214, .413760 3. ,,W363 .5108-, . 9M5 .968e3

366. 0 2..119923 .477240 3. 175769 .522f6 2,91980 .480626 .'1,58 1 125 701

3y") ,,0 2.1 69887 .4 4,450 3.376,1i2 .555715 2.7 4687' .452159 .M, ? P. 11.U510

4 ,20. 01 2.17.5 5 )2 ,.4 11435 3.56338U .53656 2.5 I8(,11 .4253"8 .3664 1.23318

450. 0 Z.3764 .38 4 796 3.737365 ,675 20 2.431412 .4(01,4 ,3947 7 32127
"f80. 0 2.11686 .358332 3.898135 .6 167 2.28712 .376481 .4k11 ,140935

510.0 2.02 I931 .,53404? 4.045697 .e6596 2.15166 o 35t 183 .4,474 1.4974.(

540 1 ,1b.92•6 .71150.11 6 1822W/ .,,J 4. 2.02422 .333205 .1737 1.•855?

570.0 1.75723 .29090Ž 4.50/70 .1,0910 I 904 3 .3134 70 .5fo 1 .67360

60,. u ,.65491 .2 72..13 /.420089 727511 1, 9154 .29490.5 263 1 76 -69

6•0 1 55581 . 25,51OQ 4.519191. 74.490 1.683,3 .. 1?3.., .5526 1 84W7

660. 0, 0 . 46991 .241961 4. ,050685 731304 i.5851)( .261004 5t89 1 .(3T786

6&90) fl 3/2. .229990 4.77/6W .0300 1 .49169 245545 .6053 2. Q594

1120,1011 33.7/7ý 220219 41.73 722 2" 7979 7? 1.40333 .2310032 .63116 2-1,14V2

750.0 1,3 V12 .21223, . 785677 787// 1 .3"1l22 2 1 3T0C .6579 2.211

/80. 01 1 .2 474 8 .2346 8,1772 79465 1.,2 42 ,204441 6840 2, 29019Y

810.0 1 21004 . lYV8S> 4 8649.1 a u98el2 64!14 .6,,1 3 9 .7105 2.37828

1,0 170 .P) 937 ;4 89)/'96 7, 3I 6 6.094 ' ,466.16

Vo 142 8SrI 8V.ý 4 91,6626 .8109ý7 1 13 ~ 21 42 755445

8' CS t1¼7 0, 45yt 9 , QsN. I71 t .893 2 642)1

'S il 3 4 1 '1 31 ~r. Q''7 10o6' .158 1,3062

C,.0 ('8)0 1 £ 719k 990399 18, 111 01 G1?6 13 143 806h4 2.90673

.1)•• :I to' •l' 1 ~iI71'5 "< • {!: 7. 071'' . rwt.';!i <) .;'' . 12344 .)•i 9 !14l. 2.3 !457 •{3
1)00 106109 115['413 0 1,. .7i0 92,0 W '. .91' 1.

0609 ~~~~~~ 4 0'347 2.'S/1.648 1 21 02'ý .974 .11.

411.7 , : ".7 '7 .0 ' 9 '' ' 63 4 3 .) Y.,¶ ,, Y fl'1

APPLNZ:YI V I F'



TABLE 0-22

EVAPORATION EXPERIMENI NO. BI.F6 SERIES ID 2**4 FACTORIAL EXPERIMENT

DO I;'F},LMALONAT,` UROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOCi4NAL CONTAMINATION OENSITY 30 GMS/SO METER ON OAK/BOTTOM SURFACE

•Nb;$EO 2.9 MPh, ALR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 37%

SE\e,'APORATION •ldiTORY OF TEST DROPLET MEASURED AND THEORETICAL

EXPERkMENTAL EVAPORATION DATA THEORETICAL. HALF LIFE MODEL. DATA

SIr'lý ESIDUAL MASS CUMULATIVE MASS MASS MASS TIME TIME

MNPU TS M!IUlGRAMS FRACTIONAL MILLICRAMS FRACTIONAL MILLIGRAMS FRACTIONAL FRACTIONAL HALF-LIFES

S0 6.33804 1.000000 .000000 .00000 6.33804 1.100000 .0000 .00000

40., 0 5-,11"03 .92M.ý'4 .457009 .07211 5.80431 .915789 .0323 .12691

1J.6 5.,'3,822 .858028 .8998826 .14';97 5.31553 .838670 .0645 .25382

120.0 5.01243 .790849 1.325611 .20915 4.8679'1 .768046 .0968 .38074

160.0 4.60368 .7263'.7 .1.34364 .27T64 4.43798 .703368 .1290 .50765

20100 4.?0712 .664104 2.128925 .33590 4.08257 .644137 .1613 .63456

240.0 3.83159 .604538 2M506455 .39546 3.73877 .589894 .1935 .76147

28fl.0 3.0716, .547660 2.866953 .45234 3.42393 .540219 .2258 .88838

320.0 5.V,762 .493468 3.210419 .50653 3.13560 .494727 .2581 1.01530

360.0 2.80119 ./41964 3.536855 .55804 2.87155 .453065 .2903 1.14221

400.0 2.49179 .393147 3.846258 .60685 2.62973 .414913 .3226 1.26912

442.20225 .347466 4.135792 .65253 2.40828 .379973 .3548 1.39603

060.0 i.93826 .305814 4.399779 .69419 2.20548 .347975 .3871 1.52294

520.0 1. 702U6 .268642 4.635380 .73136 2.01976 .318672 .4194 1.649&6

560.0 1.49261 .235500 4.845434 .76450 1.84967 .291836 .4516 1.77677

t6rX1.0 1.30810 .206389 5.029941 .79361 1.69391 .267261 .4839 1.90368

640.0 '.15198 .181757 5.186061 .81824 1.55126 .244754 .5161 2.03059

680.0 1.02425 .161603 5.313797 .83840 1.42063 .224144 .5484 2.15751

"720.0 .91922 .145032 5.18825 .85497 1.30100 .205268 .5806 2.28442

760.0 .83122 .131148 5.506820 .86885 1.19144 .187983 .6129 2.41133

800.0 .75742 '09504 5.';80623 .88050 1.09111 .172152 ý6452 2.53824

840.0 .69497 .109651 5,6,•3071 .89035 .99923 .157655 .6774 2.66515

880,0 .64388 .101589 5.694165 .8•i .91508 .144379 .7097 2.79207

920.0 .60130 .094872 5.'i36744 .90513 .83302 .132221 .7419 2.91898

960.0 .56440 .089049 5.773644 .91095 .76745 .121081 .7742 3.04589

1000.0 .53317 -084123 5.804869 .91588 .70282 .110890 .8065 3.17280

1040.0 .50763 .080092 5.830416 M9191 .64364 .101552 .8387 3.29971

1080.0 .48776 .076957 5.8A50286 .92304 .58944 .093000 .8710 3.42663

1120.0 .47356 .074718 5.LW54479 .92528 .51980 ý085168 .9032 3.55354

1160.0 .46221 072926 5.875834 .92707 ,49434 077996 .9355 3.68045

1200.0 .45369 .071583 5,884349 .92'42 .45272 .07)428 .9677 3.80736
12',,)0. 0 Z,6 071135 5.,',887= '2887 .L1459 .065413 1.0000 3.93427



TABLE D-23

EVAPORATION EXPERIMENT NO. BLF7 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 38%

"EVAPORATION HISTORY OF TEST DROPLET MEASURED AND THEORETICAL

EXPERIMENTAL EVAPORATION DATA THEORETICAL HALF LIFE MODEL DATA

TIME RESIDUAL MASS CUMULATIVE MASS MASS MASS TIME TIME

MINUTES MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL MILLIGRAMS FRACTIONAL FRACTIONAL HALF-LIFES

.0 5.81087 1.000000 .000000 .00000 5.81087 1.000000 .0000 .00000

15.0 5.45960 .939549 .351273 .06045 5.41005 .931023 .0294 .10311

30.0 5.12044 .881183 .690432 .118.8? 5.03688 .866803 .0538 .20622

45.0 4.79339 .824901 1.017480 .17510 4.68945 .807014 .0882 .30934

60.0 4.47442 .770008 1.336451 .22999 4.36599 .751348 .1176 .41245

75.0 4.16756 .717201 1.643310 .28280 4.06483 .699522 .1471 .51556

90.0 3.87685 .667172 1.934018 .33283 3.7&144v .651271 .1765 .61867

105.0 3.59826 .61 28 2.212614 .38077 3.52341 .606348 .2059 .72178

120.0 3.33477 .573369 2.479097 .42663 3.28037 .564524 .2353 .82489

135.0 3.07740 .529594 2.733467 .47041 3.05410 .525585 .2647 .92801

150.0 2.83111 .487209 2.979761 .51279 2.84344 .489331 .2941 1.03112

165.0 2.59693 .446908 3.213943 .55309 2.64731 .455578 .3235 1.13423

180.0 2.37486 .408692 3,436012 .59131 2.46470 .424154 ,3529 1.23T34

195.0 2.16490 .372561 3.645968 .62744 2.29469 .394W97 .3824 1.34045

210.0 1.97110 .339208 3,839774 .66079 2.13641 .367658 .4118 1.44356

225.0 1.79344 .308636 4.017428 .69136 1.98905 .342298 .4412 1.54668

240.0 1.63194 .280842 4.178934 .71916 1.85185 .318687 .4706 1.64979

255.0 1.49062 .256523 4.320250 .74348 1.72411 .296705 .5000 1.75290

270.0 1.36949 .235677 4.441379 .76432 1.60519 .276239 .5294 1.85601

285.0 1.26048 .216917 4.550395 .78308 1.49447 .257185 .5588 1.959'2

300.0 1.16357 .200241 4.647297 .79976 1.39138 .239445 .5882 2.06223

365.0 1.08282 .186344 4.728050 .81366 1.29541 .222929 .6176 2.16535

330.0 1.01418 .174532 4.796689 .82547 1.20606 .207552 .6471 2.26846

345.0 .95362 .164109 4.857253 .83589 1.12287 .193235 .6765 2.37157

360.0 .90113 .155076 4.909742 .84492 1.04541 .179907 .7059 2.47468

375.0 .85671 .147433 4.954156 .85257 .97330 .167497 .7353 2.57779

390.0 .82038 .141179 4.990495 .85882 .90617 155944 .7647 2.68090

405.0 .79211 .136316 5.018758 .86368 .84366 .145187 .7941 2.7,8402

420.0 .76789 .132146 5.042984 .86785 .78547 .135172 .9235 2?.8713

435.0 .74770 .128672 5.063172 .87133 .73129 ,125849 .8529 2.r9(24

450.0 .73155 .125893 5.079322 .87411 .68085 -A1 1'168 .A,24 3 o0.335

465.0 .71943 .123808 5.091435 .87619 .63388 .1 G086 ..118 3.1946

480.0 71136 .122419 5.099511 .87758 .59016 [101562 .9412 3.29957

495 0 "70328 121029 5. 107586 .81097 .'.494 5 ,Yt5 ,5•6 . 70' , 40269

510.0 .69975 .120314 5.111623 .87967 .5 15 ., 088034 1 0001)1 50%(5(80

APPENDIX i .182



TABLE 0-24

EVAPORATION EXPERIMFMI NO. BLF8 SERIES ID 2**4 FAUIORUI0, EXPE.RYMENT

DIETHYLKAL(MATE DRO! 3 2 W DIA., IWO CP L:QUID VIIXOS1TY

NOMINAL CONTAMINATION DENSITY 30 GHS),,3 MEVER 01 OAK/'BkTT0Di SUIURFACE

WIINDSPEED 1!1.0 MPH, AiR TEMPERATURE 60 DEG F,,, QQATIVF HUkIDI.IY 50%

EVAPORATION H!STOXY OF TEST DRW,.EIET li-,"uRED ANDl YMEORETICAL

-XPERIkMENTAL EVAPORATION DAIA THEOREI'CAL NALF LIFF MODEL. rJi1A

"TIME RESIDUAL MASS CItMILATIVE MASS MASS MASS T I ME T I ME

MINUTES MILLIGRAMS 'ACTIONAL MILLIGRAMS FRACTIONAL M I LL I GRAMS FPACTXONAL FRACTIONAL HAALF-LI FES

.0 6.59674 1.000000 .000000 .00000 6.59674 1.000000 .0000 )00000

15.0 6.20679 .940887 .389952 .05911 6.15493 .933026 .0313 . 10001

30.0 5.83275 . 884187 .763988 .11581 5.74271 .870538 .06,11 .20002

5,4:74613 .29900 1.122106 .17010 5.35810 .81223k .0938 .30003

-60.0 5. 13 24. .3J78025 1.464309 .22197 4.99924 .r7836 .150 .400 0,(4

75. " 4.80216 .727960 1,794575 .27204 4.66442 .707080 .1563 .5090rO

90,0 4 , tq,986, 679102 2.116881 .32090 4.35203 .659724 .1875 .60006
105.0 4. 1,6'/,9 .632053 2.427252 .36795 4.06056 .615540 '2138 .70008

120.0 3.97106 .58681i 2,,256&• .41319 Z.78861 .574315 .2500
135.0 .3.58058 .542rV,, 3.016158 .45722 3.53487 .535851 .2813 ,90010

150.0 3.29806 .499954 3.,298674 .50005 3,29812 . ,99963 .3125 1 .0001'l
165.0 3.023'11 .4583S4 3.573232 .54167 3.0 J7123 .46U478 .3438 1.30012
180.0 2.7567! ,417920 3.,839832 W58ZOR 2.87114 .435236 .3750 I1 1.20013

19,5.0 Z.4982. 7 .378712 4.0984•4 .62129 2.67885 ,4060837 .4c,63 ',.30014

210.0 2.25156 .341314 4.345178 .65869 2.49943 .378T Q .43e5 1 .40015
225.0 2.01679 ,305726 4.57?9945 6942;' 2.33204 .353514 .46W 1.50016
24C.0 1.79396 .271947 4.802774 .72805 2 ý 17585 .329838 .5000 1 .60017

255.0 1.58307 .2n9978 5.01C667 .16062 2.03013 .307747 .5313 1, 7001,1

270.0 138014 .209M5 5216601 .79078 1.89416 .?Br!36 .5625 1.80019
285.0 1.19710 18)1468 '5 399640 ,81853 1. 76,30 .26T905 5938 1.90020

300.0 1. 03194 .. 1741 Y' 558804 .m426u 1,64894 .249963 .6250 2.0(1022
3'ý....89469 135626 5.7W052 637 1, 538u0 .233?22 . 563 2.10023

330.0 76731 1116W4 5.82'932 .8 836tl 1.43546 .21T60Ž ,87S.200Ž"
345.0 .65594 .099,, 4 5 9407'T .90057 1.339'2 .203028 .71W8 2.30025

360.0 .56044 .. GV,958 6.036296 .91•504 1 .. 4962 . 189431 .7300 6 ?, 40026
375.0 .48086 ,,072894 6. 1i5 "78 .92711 1.16593 .176'744 , 7813 2,50027

390.0 .41720 .063243 6.1797\43 936 7'6 . 087S4v 164906 .8125 2,60029

405.0 .36945 ,056CC4 6.22729,3 .94400 1,.01499 .1538W2 .8438 2. 709929

420.) .3336 .050'576 6.263104 .9A 94 ,2701 143557 .87'50 2.80036
435.0 .30976 .046)•6 6.2t86979, 95,304 .W358, B1339.43 .9063 2.90031
450.0 . (,4978;64 .. "5 6.19,, 1 ,954;5 . Sc,41 ,932,972 .,93T 3 .!O032

465.0 .26966 . 03940 • . 1186 5 , C466, '91 el9 9 161,U .9e .. 3. .01(

481,.0 . 23 );,3. vi .P. ' s A 1 6...1,7 168 0, 19 0W0 3."2I045

I ;;,P~APENt) I ; U :;
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APPENDIX E

EVAPORATION RAT. FOR A DROPLET IN A UNIFORM ARRAY

a1-



TABLE E-1

E'AFP, ;:uION FXPERIMENT NO. GLFl SERIES ID 2**4 FACTORIAL EXPERIMENT

D 2WYIA4,ALONATE DRO'S 2 W4l DIA., 100 CP L1IQUD VISCOSITY

N.i ,AL CONTMINA7IOM, DENSITY 30 GMSISQ ME7ER ON HICKORY/TOP SURFACE

W14N(,PEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., kELATIVE VUMIDITY 45%

EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY

***• ** TIME ***"* EVAPORATION RATE *

MINUWES FRACTIONAL HALF"LIFES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 0000o .00000 .00000

30x0 .034. 121MV -17.9'1234 19.61007

60.0 .0690 243% -15.93023 -19.04545

90.0 .1034 .365K'!l -14.16837 -18.44951

120.0 .1379 .487 7 -12.92038 -18.31362

150.0 .1724 .6&92 ! -11.81920 -18.22875

180.0 .2069 .T3121 -10.64463 -17.83216

210.0 .2414 .& 8']9 -9.616R6 - 17.47077

240.0 .2759 .9.1'95 -8.80934 -17.-34543

270. 'o .3103 I .C '-8Z2 - 7.992842 -16.88488

300.0 .3448 1.21869 "' 7.1201 -!6 36456

"330.0 .3793 1.'K4055 -6.38678 -15.79822

360.0 .4138 1.4.6242 -5.65268 -14.99577

390.0 .4483 1.584ý -4.99197 -14.14859

420.0 .482b 1.7061ý -4.40466 -13..28563

450.0 .5172 1.8280, -1.7*397 11.94478

480.0 . 17 1 .2499ý. -'. 1.1..V27 10.32788

510.0 . 'i862 2. 071' .1, 598 8.71274

540.0 .6207 2.1936& 1 .

570.0 .6',5? 2.31550 ! :. 19

600.0 .6897 2.43737 I ., ; o ",:

630.0 .7241 2.55924 .,7, 7,

660.0 .75•8& 2. 66111 - ). 011 ,1

690.0 .- 931 2.-8029p 2 , 0

720.0 .3P76 2 ,2t2485 1 3v

750.0 O,2 3,04672 67.:;

780.0 .8396.. 5 10ý1
810.0 931( . 210,-'

840.0 .965 I'.5.41.i1? 12

870.0 " 1O(3'0 3.53419 ,)3

NORMAL... 0... NjC..ý RAMS PIiR MINJ:.. Pfi VR Ký > I 11W PL. I -4" 'Nf
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TABLE E-2

EVAPORATION EXPERIMENT NO. GLF2 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIEIHYLMALONATE DROPS 2 KM DIA., 1000 CP LiQUID VISCOSITY

NOMIN0L CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/TOP SURFACE
WINDSPEED 3.0 MPh, AIR TEMPERAIURE 60 DEG F., RELATIVE HUMIDITY 39%

EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY

"***.4 TIME **** EVAPORATION RATE **.4*

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .0c000

30.0 .0294 .11354 -16.00364 .17.28695

60.0 .0588 .22708 -14.82906 -17.30391
90ý0 .0882 .34063 "13,72791 -17.30485

120,0 .1476 .45417 -12,77354 -17.40154

150.0 .1471 .5677'1 -11.96602 -17.63494
180.0 .1765 .68125 -11.15852 -17.80293

210.0 .2059 .79479 -16.35098 -17,88458
240,0 .2353 .90833 -9.69027 -18.15235

276.0 .2647 1.02188 -9.02958 -1835541
300.0 .2941 1.13542 -8.29547 -18.29410

330.0 .3235 1.24896 -7.63477 -18.26344
360.0 .3529 1.36250 -7.04748 -18.28878

390.0 .3824 1.47604 -6.46019 -18.17836

420.0 .4118 1.58958 -5.87290 -17.89777
450.0 .4412 1.70313 -5.28560 -17.40874

480.0 .4706 1.81667 -4.69831 .16.6710!?
510.0 .5000 1.93021 -4.11103 15.64594

540.0 .5294 2.04315 -3.52374 -4.30041

570.0 .5588 2.15729 -3.00987 -12.94863
600.0 .5882 2.27083 -2.56939 -11.65109

630.0 .6176 2.3' 8438 1-12894 10.10639

660.0 .6471 2.49792 -1.76)86 -8.70142

690.0 .6765 2.61146 -1.54163 -7.89245

!20.0 .7059 2 72500 -1.32141 6.984-2

70.0 .7353 2.83854 1.10117 -5.9e I,3
780.0 .7647 2.95208 1.0775 -5.7312

810.0 .7941 3.06563 -. 95435 -5.45663
a4 0.0 .18235 3A17917 - 80-61 - t 71813
870.0 .8529 3.29Z71 .660 70 3,9>'0
900.0 .8824 3.40625 .5,''k8 -3.10119

930.0 .9118 3.51979 -36706 -?.23817

96U.0 .9412 3.63333 .22022 -1.35119
(,0(). 0 9706 3,74688 -146182 .90463

1020.0 1.0000 386042 .07341 .45328

NORMALIZD: MICROGRAMS PER MINUIE PER fRACII0N (' Ll(iJU' CONTAMNATION REMAINING.
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TABLE E-3

EVAPORATION EXPERIMENT NO. GLF3 SERIES ID 2** 4 FACTORIAL EYPEi 1ENT

DIEIIi(Y.MALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITV

NOMWNAL CONTAMINATIOM DENSITY 30 GMS/SQ METER O! HICKORY/TOP SLIRFAo'-

WINDSPEF5 11.0 MPII, AIR TEMPERAIURE 60 DEG F., RELATIVE HiUM;I!TY 40%

EVAPORATION RITE FOR A DROPLET HW A UNIIORH ARRAY

TIME *** EVAPORATION RATE ***

MINUTES FRACTIONAL HALF-LIFES MlrROGRAMS "ER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .00000

15.0 .0417 .17906 -43.33708 -49.09026

30.0 .0833 35811 -37.95360 -48.64809

45.0 .1250 .53717 -33.64632 -48.82185

60.0 .1667 .71622 -29.87836 -4,9.11171)

75.0 .2083 .89528 -26.37908 -49.11948

90.0 .2500 1.074'5] -23.41818 -49.4357,"

105.0 .29!7 1.2533? -20.72644 -49.62528

120,0 .3333 1.43244 -18.03467 -48.88930

135.0 .3750 1.61150 -15.34295 -46.86356

15.0,0 ,4167 1.79056 -12.55120 43.15112

165.0 .(583 1.96961 -10.49781 -39.64514

180.0 '5000 2.1,867 -8.80275 -36.89266

195.0 ,541? 2.32772 -7.26772 -32.86795

210 0 .5833 2.50678 5ý65266 -27.46245

225.0 .6250 2.68583 -4.30681 -22.1/883

240.0 .6667' 2.36489 3.23010 -17.41758

255.0 .7083 3.04394 -2.42256 -13.54151

270.0 .7500 3.22300 -2.15340 -12.44198

285.0 .7917 3.40216 Ie842. -11.21692

300.0 .8333 3.58111 1.61506 -9.87123

315.0 .8,-50 3.76017 1.34507 -8.41313

330.0 916W 3,97Q22 .80753 5.11778

345.0 .9583 4,11828 53837 3.44371

360.0 1. 0000 4 29733 .26916 1 72979

NORMAL 1Z[O0 MJCRUI,.IPAP P'IR MINUTF PEP FRA( ION 01 IOU')9 ;VNIAMINA11 N R AlINilJ>
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TABLE E-4

EVAI0RA1 IOW EXPERIMENI NO. 01>4 SEFRIES Ir.; !*~4 FACTORIAL FEXPL-RIMEN(

OIfETHYLMALOJNATE DROPS 2 MM 016.. 1000 02 LIQUJID V!SCOSITY

INOMINAL. CONT/UIIN.41ION DeNSITY 30 UMNE/SQ MEIFER ON 14107011'Y/T0t ISURFACEF

WINOSPEEO 11.0 MPH, AIR TEMPERATURE 60 DEG F., RtOLAT 11F HLJEIIITY 38%

EVIAPORAT ION RATE F-OR A DR0V'LET IN A UNIFORM ARPAl

******i,*TIME ***"****A*** EVAPORAýTiON RArL

MINUTES FRACTIONAL PALF-LJFES MICPOGRkiIS PER MINUTE NORMALIZ.ED

. 0 .0000 .00000 .00000 .010000

109f .02170 .10171,9032 -41.53702

20.1 .054+1 .20353 -33.49193 -43.734,19

30.0 .0811 .30530 37458-49.50179

40.0 .1081 .40707 -35.53102 4.39

50.0 .1351 .50883 --33.J7762 -46.63414

61c 0 .12 61060 --3-.76257 47.64706

70.0 .1892 .71236 -30.41676 -4".09169

80.0 .2162 .81413 -28.80164 -50.08L32

90,0 .2432 .91590 -27.14,663 -51.00483

100.0' .27C0 1.01e66 -25.314076 -52.40V79
1113.0 .2973 1.11943 -24,.494&6 -53.81227
1120.0 .3243 1.?22120 -22.8798' -54.50001

130.0 .3514 1.32296 -21.53395 .-55.71274

140.0 .3784 1.424T3 -20.45727 -57.64461
15ý)0 .0( .4054 1.52649 -19.11139 ..58. 7 ý SI
16-0£ .4324 1.62826 -17.76553 -59, 212

170.0 4095 1 .7300'1 -'6. 6&Q84 -61 i,.209

180.0 .4865 1.8317V -15.61212 .62.9719?

190.0 .',135 1.933)6 -14.53543 -64. 4731

2100.0 7ý4US 2033 -13.05872 -65. W87

210.0 .5676 2.13709 -12.38203 -66.75250

2210.0 .9,946 2238586 -11 . 95i31 -67.28909

2.0 6216 2 34062 10.22862 -67.20718

(1 0 .eu486 2.44239 -91 15191 -66.29678

e0 .75 7 2.54416 8,075,11 -64.31435

70.~) -~27 2.64592 7-:'6713 e)3 5 131-4

27o'0 .7297 2.74769 6. A60 18 -1.91934
280.() .7568 2.84946 585 -675

"Y() Ui 73 2.95122 4.7600 N1.41)465

300£0 .8108 9.U 9 4.03759 48.8328,11

3510. 0 S.i .37 315Th 3,-4W2.6 -.45 .28 l306

31.'0 - S49 3.25ý65)2 2.96092 4 0. `2 )754

31.0) W) I0 J -v. ''5 3 15 Iv?

3-P , )1V 3.t,6 71 61 14. it'
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"TABLE F-5

EVAPORATION EXPERxMENI NO. GLF5 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIEIHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOWNAL CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/BOTIOM SURFACE

WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 58%

EVAPORATION RATE 1OR A DROPL.EF IN A UNIFORM ARRAY

** *** TIME ******* EVAPORATION RAIE *

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER IAXNUIE NORMALIZED

.0 .0100 .00000 .00000 .0000c

30.0 .0345 .09382 -11,15850 -11.87519

60.0 .0690 .18765 -10.64463 -12.06770

90.0 .1034 28147 -10.13074 -12.24580

120.0 .1379 .37530 -9.54346 -12.30357

150.0 .1724 .46912 -9.02959 -12.42327

180.0 .2069 .56295 -8.51570 12.50889

210.0 .2414 .65677 -8.00182 -12.55201

240.0 .2759 .75060 7.56136 12.67e16

270.G 3103 .84442 -7.13088 .12.75955

300.0 .3448 .93825 -6.68042 -12.79895

330.0 .3793 1.03207 -6.16654 -12.62087

360.0 .4138 1.12590 -5.57925 "12.17053

390.0 .4483 1.21972 -5,06538 11.75190

420.G .4828 1.31355 .4.62490 -11.39104

450.0 .5172 1.40737 -4.25785 -11.21759

480.0 .5517 1.50120 -3.89079 -10,74985

510.0 .5W2 1.59502 -3.52374 -10.27686

540.0 .6207 1.68835 -3.2300Q -9.92618

570.0 .6552 1.78267 -2J86304 -9.23781

600.0 '6897 1.87650 2.49599 -8.4Ž027

630.0 .7241 1.97032 2.1.89• 7.47219

660.0 .7586 2604.15 1.7t187 6.39791

690.0 .7931 2ý15797 1.39482 5.20763

720.0 .8276 225 180 1 0 77' -3 185.)

750.0 8621 234'62 11

7f,0 0 8966 2_.194" .1 •17 2.0

810(.0 ,?12l ?5Io327 . 610, 14-.'7;

840.0 .055 2 52710 .2-; 11 U7

70.0 ( ( 1(1 0 2. 7 VOVY 2VO . ",

NORMALIZED: MFCP('IAM' iiP M!NIW( PER I !,!' ' ý_'' t 10JID U'.Ny>MT I AT I•)N RhMAININ.•
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TABLE E-6

EVAPORATION EXPERIMENT NO. GLF6 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DERSIIY 30 GMS/SQ METER ON HICKORYI/90TTOM SURFACE

WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG r., RELATIVE HUMIDITY 55%

EVAPORATION RATE FOR A DROPLET IN A IJNIIORM ARRAY

TIME ***** EVAPORATION RATE *

-MNUTES FRACTIONAL HALT-LIFES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .00000

30.0 .0333 .09026 -11.01168 -11.64643

60.0 .0667 .18052 -10,64463 -11.91832

90.0 .1000 .27078 -10.35098 -12.29256

120.0 .1333 .36104 9.98392 -12.59349

159.0 .'1667 .45130 -9.54346 -12.79817

180.0 .2000 .54156 -9.24930 -13.21317

210.0 .2333 .63182 -8.88277 -13.53647

240.0 .2667 .72208 "8,,44229 13.73736

270.0 .1000 .81234 -8.00182 -13.91468

0 .3133 .90259 -7.56136 14.06112

330.0 .3667 .99285 -7.12088 14.16780

360.0 ý4000 1.08311 -6.68042 -14.22445

390.0 .43J3 1.17337 -6.23995 -14.21882
420.C .46W'7 1,26363 -5.79949 -14.13710

450.0 .2000 1.35389 -55.35902 -13.9,5352

480.0 .5333 1.44415 4.91854 -13.68104

S•0.0 .5667 t.53441 .4,47810 -13.27172

540.0 .6000 1.62467 ,4.03761 -12.71720

570.0 .633:$ 1.71493 -3.59116 -12.00087

(.1O.0 o6667 1.80519 -3.15668 -11.10R66

63U.0 .7000 1.89545 -2.71622 -10.03183

S66o.0 7333 1.98571 2.27575 -8.76874

690.0 .1667 2.07597 -1.83528 -7.32725

720.0 .8000 2.16623 -1.39481 -5.72606

750,,0 .8333 2.25649 -I.02775 -4.30890

780,0 .8667 2.34675 -. 8075ý .3.44312

81C 1 .9000 2.43701 - .58530 -2.53543

340.0 .9333 2.52727 -. 36705 1 3•71I

870.0 .9667 2.61753 -. 22024 ,.96286

i00.O 1.0000 2.70773 -. 07340 -. 32142

NORMALIZED: MICRNGRAMS PER MINUTE PEa FRACTION Of LIQUID CONiAHIINATY0N RIMAIKING.
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TABLE E-7

EVAPORATION EXPERIMENT NO. GLF7 SERIES 1) 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONAIE DROPS 2 MM DIA., 100 CP LIQU'D VISCOS)ITY

NOMINAL CONTAMINATION DENSITY 1IO GMS/SQ METEP ON HICKORY/8OTTOM SURFACE

WINDSPEED I1.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HU;4IDITY 38%

EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY

TIME ***** EVAPORAYION RATE ****

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINUTE NORMALIZf'.0

.0 .0000 .01000 .UO000 ,00000

15.0 ,0313 .IGI23 -24.67042 -26.27069

30.0 .0625 .20245 -23.34407 -26.483A'#

45.0 .09i8 .30368 -L2.54822 -21.30565

60.0 .1250 .40491 -21.75241 '8.17445

75.0 .1563 .50614 -20.69135 -28.69925

90.0 .1875 .60736 -19.8W550 -29.61314

105.0 .2188 .70859 -19.09967 -30.57477

120.0 .2500 .8098? -18.30387' -31.58603

135.0 .2813 .91104 -17.50803 -32.64822

150.0 .3125 1.01227 -16.71223 -33.76220

165.0 .3438 1,11350 -15.916mo 34.92T48

100.0 .3750 1.21472 -14.85532 -35.45266

195.0 .4063 1.3X595 -14.03946 -36.58424

210.0 .4375 1.41718 -13.263t,9 S(.72876

225.0 .4QW8 1.51841 -12.20256 -37.96404

240.0 .5000 1.61963 -11.14147 -37,90721

"255.0 .5313 1.72086 -10.08038 -37.47011

270.0 .5625 1,82209 -9.01929 .36.55162

285,0 .5938 1.92331 -7.95822 -35.04207

300.0 .6250 2.02454 -7.16243 -34.20115

315.0 .6563 2.12577 -6.36655 -32.36811

330.0 .6875 2.22699 -j.30547 -29.37688

345.0 .7188 2.32822 -1.24437 -24.94926

360.0 7500 2.42,)45 -3.44855 -21.33934

3?50G .7813 2.53068 -2.91803 ..18.89915

390.0 .3125 2.63190 -2.38746 16.07659

405.0 .8438 2.r3313 -1.85691 -12.90238

420.0 .8750 2.83436 -1.32637 -9.43058

435.0 .9063 2.93558 -1.06109 -7.687(5

450.0 .9375 3.03681 .79582 -5.84902

465.0 .9688 3.13804 -. 53055 -3.93726

480.0 1.0000 3.23926 -. 26527 1.97823

NORMALIZED: MICROGRAMS PER MINUTE PER FRACTION OF LIQUIO CONTPMINAfIGH REMAININ,.
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TABLE E-8

EVAPCRATION EXPERIMENT NO. GI.' SERtES ID 2**4 *.&rORIAL EXPERIMENT

OIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

N(OINAL ONTAUIINATION :"ENSITY 30 GMS/SQ METER ON HICKORY/BOTTO•I SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE WW•IDITY 50%

EVAPORATION RATE FOR A DROPLET iN A UN FORM ARRAY

TIME **** EVAPORATION RATE *

MINUTES FKACTION0L HALF-LIFES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .00000

15.0 .0313 .09641 -2437395 25.83440

30.0 .0625 .19282 -23.54300 -26,4865Q

45.0 .0938 .28923 -22.98908 -27.51385

60.0 .Q250 .38565 -22.15812 -28.?5737

75.0 .1563 .43206 -21.32719 -29.02887

90.0 .1875 .57847 -20.49627 -29.82788

105.0 .2188 .67488 -19.66534 -30.65329

120.0 .2500 .77129 -19.11136 -32.00077

135.0 2813 .867O -18.28047 -32.94863

150.0 .3125 .9W12 .17.44052 -33.92565

165.0 .3438 1.06053 -16.61860 -34.92755

180.0 .3750 1.15694 -15.78766 -35.94760

195,0 .4063 1.25335 -14.95675 -36.97628

210.0 .#375 1.34Q76 -14.12584 -37.99992

225.0 .46K, 1.44617 -13.29488 -38.99957

240.0 .5000 1.54259 -12.46394 -39.94978

255.0 .5313 1.63900 -11.63302 -40.81627

270,0 .5625 1,73541 -10.80208 -41.55352

285.0 .5938 1.83182 -9.97117 -42.10278

300.0 .6250 1.92823 -9.14025 -42.38855

315.0 .6563 2.02464 -8.30929 -42.31702

330.0 .6875 2.12105 -7.47839 -41.77560

345.0 .7189 2.21747 -6.64745 -40.63344

360.0 .7500 2,31388 -5.53952 -36.74697

375.0 .7813 2.41029 -4.70859 -33.67440

390.0 .8125 2.506:,- -3.87764 -29.63795

405.0 .8438 c 3.04676 -24.61686

4+20.0 .8750 ,W69952 -2.21583 -18.57884

435.0 .9063 2.79594 -1.8490 -11.99923

450.0 .9375 2.80235 -. 83093 -7.32167

465.0 .9688 2.98876 -. 55397 ..4.93718

480.0 1.0000 3.08517 -. 27699 .2.48282

HORMALIZED: MICROGRAMS PER MINUTE PER FRACTION OF LJOUID CONrAMINArfON REIeArNING.

APPENDIX E 193



'TABLE E-9

EVAPORATION EXPERIMENI NO. GLF9 SER!ES ID 2"*4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., IG0 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/lOP SURFACE

WINDSPEED ý.8 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 44%

EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY

* TIME ***** EVAPORATION RATE *

MINUTES FRACTIONAL HALF-LIFES IIICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .OuOO n00000

30.0 .0385 .12257 -15.59807 -17,,'i682

60.0 .0769 .24514 -11.74921 -13.91530

9n.o .1154 .."if -11.20901 -14.45533

120.0 .1538 .49028 -10.60127 -14.85447

150.0 .1923 .61285 -9.79101 -14.91062

180.0 .;!08 .3542 -9.18328 -15.22535

210.0 .2692 .85799 .8.57556 -15.50151

240.0 .3077 .98056 -7.96786 -15.72196

270.0 .3462 1.10313 -7.36012 -15.86478

300.0 .3846 1.2257U -6.75241 -15,90308

330.0 .4231 1.34827 -6.14470 -15.80396

360.0 .4615 1.47085 -5.53698 -15.52903

390.0 .5000 1.59342 -4.92927 -15.03535

420.0 .5385 1.71599 -4.32155 -14.27790

450.0 '.5769 1.03856 3.71382 -13.21447

480.0 .6154 1.96113 -3.10612 -11.81258

510.0 .6538 2.08370 -2.56591 -10.34623

540.0 .6923 2.20627 -2,09324 -8.A7674

570.0 .T308 2.32884 -1.68810 -7.47014

600.0 .7692 2.45141 -1.28296 -5.87148

630.0 .8077 2.57398 -. 94534 -4.43818

660.0 .8462 2.69655 -. 67524 -3.22975

690.0 ,8846 2.81912 -. 47267 -2.29103

720.0 .9W.l 2.94169 -. 33762 -1.65220

7ý0.0 .9615 3.06426 .20257 -. 99704

780.0 1.0000 3.18683 -. 06753 -. 33302

NORMALIZEEO: MICROGRAMS PER MINUTE PER FRACTION OF LIQUID CONTAMINATION REMAINING.,

APPENDJX E 194



TABLE E-1O

EVAPORATIGN EXPERIMENI' NO. GLF1O SERIES ID 2**4 FACTORIAL I[XPERIMFNI

DIEIHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NC'HINAL CONTAMINATION DENSITY 30 GMS/3Q ME"ER ON OAK/TOP SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 52%

EVAPORATION RATE FOR A DROPLEI 11 A UNIFORM ARRAY

S*•********* TIME * * EVAPORATION RATE *

MINUTES FRACTIONAL HAI.F-LIfES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .00000

30.0 .0313 .10450 .15.89597 17.16138

60.0 .0625 .20900 -12.88123 .14.86560

90.0 .0938 .31350 -12.12753 -14.96751

120.0 .1250 .41800 -11.57940 -15.30564

150.0 .1563 .52250 -11.09978 15.74312

180.0 .1875 .62700 ,10.55164 -16.08210

210.0 .2i88 J73149 -10.07202 -16.52803

240.0 .2500 .83599 -9.59239 -16.98086

270.0 .2813 .94049 -9.11277 -17.43660

'300.0 .3125 1.04499 -8.,56465 -17.73606

330.0 .3438 1.14949 -8.01650 -17.98594

360.0 .3750 1.25399 -1 53688 18.34916

390.0 .4063 1.35849 -6.-1875 -18.47266

420.0 .4375 1.46299 -6.44061 18.48339

450.0 .4688 1.56749 -5.82397 .18.11846

480.0 .5000 1.67199 -5.13878 -17.26731

510.0 ,5313 1.77649 -4.52214 -16.34('56

540.0 .5625 1.88099 -3.97398 -15.39165

570.0 .5Q38 1.98549 -3.42585 -14213893

600.0 .6250 2.08998 -2.94624 -12.88631

630.0 .6563 2.19448 -2.46663 -11.35694

660.0 .6875 2.29819 -2.05552 -9.89866

690.0 .7188 2.40348 -1.78145 -8.93437

720.0 .7500 2.50798 -1.50738 -7.83460

750.0 .7813 2.61248 -1.23331 --6.60657

780.0 .8125 2.71698 -. 95923 -5.26385

810.0 .8438 2.82148 -. 75369 -4.21684

840.0 .8750 2.92598 -. 61665 -3.50620

870.0 .9063 3.03048 -. 47962 -2..76203

900.0 .9375 3.13498 -. 27407 -1.58993

930.0 .9688 3.23948 -..13Th3 .79788

960.0 1.0000 3.34398 -. 068 -. 39965

NORMALIZED: MICROGRAMS PER MINUTE PER FRACTION OF LIQUID CONTAMINATION REMAINING.
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TABLE E-11

EVAP(RATION EXrFRIPIEN' NO. GL111 SURIlS ID 21*4 FACTORIAI UXPLRIMINI

DII.IIIYLMALONATE DROPS 2 MM 0IA., 100 CP LIQUID VISCOSIHY

U)MTf!AI CONTAMINATION BENSITY .30 GMS,/:;Q METER ON OAK/TOP SURFACE

WINDSPELP 11.0 MPH, AIR TEMPLRATURE 60 DEG F., RE LA'fIVE HUMIDITY 55%

EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY

* TIME **** EVAPORATION RATE *

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .00000

10.0 .0278 .10015 -34.68059 -36.93630

20.0 .0556 .20029 -33.04211 -37.51610

30.0 .0833 .30044 -31.67679 -38.39779

40.0 .1111 .40059 -30.31138 -39.2844.3

50.0 .1389 .50073 ,28.94597 -40.16839

60.0 .1667 .6008, -27.58063 -41.03967

70.0 .1944 .70102 -26.21529 41.88517

80.0 .2222 .80117 -25.12292 -43.19287

90.0 .2500 .90132 -24.03068 -44.55667

100.0 .2778 1.00146 -22.66522 -45.38341

110.0 .2056 1.10161 -21.29991 -46.11280

"120.0 .3333 1.20176 -19.93452 -46.70634

130.0 .361 1.30190 -18.56915 -47.11711

14,0.0 .388 1.40205 -17.47685 -48.10176

150.0 .4167 1.50220 -16.11145 -48.09969

160.0 .44 1.60234 -14.74608 -47.72309

170.0 .472, 1.70249 -13.65376 -47.91645

180.0 .5000 1.80264 -12.56148 -47.79329

190.0 .5278 1.90278 -11.19612 -46.05299

200.0 .5556 2.00293 9.83070 -43.53673

210.0 .5833 2.10307 -8.73841 41.52947

220.0 .6111 2.20322 -7.64612 -38.82258

230.0 .6389 2.30337 -6.82691 -36.91644

240.0 .6667 2.40351 -6.00764 -34.45740

250.0 .6944 2.50366 -5.18843 -31.40448

260.0 .7222 2.60381 -4.64230 -29.56156

270.0 .7500 2.70395 -4.09612 -27.33929

280.0 .7778 2.80410 -3.54994 -24.72547

290.0 .8056 2.90425 -3.00387 -21.72238

300.0 .8333 3.00439 -2.45766 -18.34667

310.0 .8611 3.10454 -1.91155 -14.63769

320.0 .8889 3.20469 -1.63843 -12.82975

330.0 .9167 3.30483 -1.36534 ,10.89648

340.0 .9444 3.40498 -. 81926 -6.61449

350.0 .9722 3.50512 -. 54617 -4.44417

360.0 1.0000 3.60327 -. 27306 -2.23057

NORMALIZED7 MICROGRAMS PER MINUTE PER FRACTION OF LIQUID CONTAM(NATIOýý REMAINING.
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[VAPORA I(ON I.XI".R IMFNI NOI. GI; ý 1 St R RIIS 11 '**4 FAVI.OR IAt. [XPIR IMIN I

"" I IE HYlMA1'NAT[ D)IROPS ' Ml I) IA., 1000 COP '_;QtID VI SCOSIIY

_NOMINAL. CONIAMINATI 1} DI:N'I31TY 30 HMS/SQ MFl [:R ON OAK/ToP ,;lRFACEj

WINISPE:ED 11.0 MPH, AIR TMPFERAIURE 61) H)EG F RI' ATIVE HUMI)ITY 40%

EVAPORATION RATE [OR A DROPLEI IN A UINIFORM ARRAY

-*A**'"k***** TIME *A********** ** EVAPORATION RATE *

MINUiES FRACTIONAI. HALF-LIVES MICROGRAMS PER MINUIE NORMALIZED

. 0 .0000 .00000 .00000 .00000

10.0 .0256 .07332 -28.53246 29.8493+

20.0 .0513 .14664 -27.72496 if).36642

30 0 .0769 .21996 -26.91746 '1.89013

40.0 .1026 .29329 -25.84080 .)j.07965

50.0 .1282 .36661 -25.03316 -51,57837

60.0 .1538 .43993 -24.49490 -32.44973

70.0 .1795 .51325 -23.68740 -32.98020

80.0 .2051 .58657 -22.87980 -33.50616

90,0 .2308 .65989 -22.34145 -34.46112

!00.0 .2564 .,73321 21.80315 35.47555

110.0 .2821 .80654 -21.26482 - 5 -;,

120.0 .3077 .87986 -20,72638 -37.70702

130.0 .3333 .95318 -19.91894 -38.38909

140.X .3590 1.02650 -19.11139 -39.05708

150.0 .3846 1.09982 .18.57299 "40.3',1334

160.0 .4103 1. I.114 18.03469 -41.67789

170.0 .4359 1.24647 -1'.49636 -43.. 13031

180.0 .4611 1.31979 16.688C1 43.93431

190,)0 .4872 1.39311 -1S'.88129 -44.69795

2u0.0 .5128 1.46643 -15.34298 .46.27?51

210.0 .5385 1.53975 - 14.80458 -47.95976

220.0 .5641 1.61307 -13.99705 -48.76253

230.0 .5897 1.68639 -13.18958 -49.46379

240.0 .6154 1.759712 .12.38198 -50.02701

250.0 .6410 1.83304 -11.57451 -50.40962

260.0 ,6667? 1.Q0636 ..10.76699 50.55847

270.0 .6923 1.97968 -9.95r47 -5.0.41199

230.0 27179 2.05300 -9.42'1f0 -51.48296

290.0 .7436 2.12632 -8.61358 -50.76488

300.0 .7692 2.19964 -7.80610 .49.52919

310.0 .7949 2.27297 -6.99855 47.67896

320.0 .8205 2.34629 -5.92181 .43.027'53

'30.0 8462 2.41961 -5.11432 .39.42571

340..0 .870I 2.49293 6 57596 ..37.31059

_)50.0 .80'74 ". 5662', 3 76.544 .32. 25900

I60. 0 .9231 e-.63957 2,6092 26, 330 2 4

3(0.1 ) 9487 2.Y6 19 5640 1 9.M7226

380.0 '4744 M6,`62 '1 55 12.5981"1
S390.0 1 - ,000 2 , 5954 , 531 O'; > 791 5

E0RS 1l.: M•).1)r10 RAMS PER MNIMI;fL [,FR IRAC I i)N Of t 1., 20D ('IN' PMI KA P;ON ,/I R Im llIM ;
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TABLE E-13

EVAPORArIOM EXPERIMENT NO. GLF13 SERIES 11 2**4 FACTORIAL EXPERTMFNT

DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEG F., RELAT!VE HUMIDITY 44%

EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAý'

** TIME ************ ***** EVAPORATION RA;E *

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINUTE N•ORMAL!ZED

.0 .0000 .00000 .00000 .00000

40.0 .0313 .10895 -8.98071 -9.61836

80.0 .0625 .21790 -8.30548 -9.52134

120.0 .0938 .32685 -7.96784 -9.79524

160.0 .1250 .43580 -7.63023 -10.078-S0

200.0 .1563 .54475 -7.29260 -10.37059

240.0 .1875 65360 -7.02251 -10.78192

280.0 .2188 .76264 -6.75242 -11.22709

320.0 .2500 .87159 -6.48230 -11.71035

360.0 .2813 .98054 -6.21222 -12.23694

400.0 .3125 1.08049 -5.80708 -12.49473

440.0 .3438 1.19844 -5.40193 -12.71470

480.0 .3750 1.30739 -5.06431 -13.07104

520.0 .4063 1.41634 -4.65916 -13.19777

560.0 .4375 1.52529 -4.18650 -12.99754

600.0 .4688 1.63424 -3.64631 12.35354

640.0 .5000 1.74319 -3.10610 -11.41040

680.0 .5313 1,85214 -2.63345 -10.41867

720.0 .5625 1.96108 -2.22829 -9.42986

760.0 .5938 2.07003 -1.82316 -8.18171

800 0 .6250 2.17898 -1.48553 -7.01187

"840.0 .6563 2.28793 -1.21544 -5.99091

880.0 .6875 2.39688 -1.01286 -5.183"19

920.0 .7188 2.50583 -. 87781 -4.64664

960.0 .7500 2.61478 -. 74277 -4.04941

1000.0 .7813 2.72373 .. 60772 -3.39628

1040.0 .8125 2.83268 -. 47267 -2.69411

1080.0 .8438 2.94163 -. 33761 195206

1120.0 .F750 3.05051 -. 2701, -1.57999

1160.0 .9063 3.15953 -27010 -1L59861
1200.0 .9375 3.26847 - 0258 -1.20967

1240.0 .9688 3.37'Y42 -. 13505 .81128

1280.0 1.0000 3.48637 .06753 4068,6

NORMAL!ZED: MICROGRAMS PER MINJ<F PER IRACTION OF LIQUID CONJr'MINATION REIMAINING.
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TABLE E-14

EVAPORATION EXPERIMENT NO. GLF14 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIOUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFAi

WINDSPEED 2.8 MPH, AIR TEMPERATURE 6G DEG F., RELATIVE HUMIDITY 43%

EVAPORATION PATE FOR A DROPLET IN A UNIFORM ARRAY

****,* TIME *********** *** EVAPORATION RATE *

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .00000

40.0 .0345 .09901 -9.52289 10.11887

80.0 .0690 .19801 -9.10582 -10.29158

120.0 .1034 .29702 -8.75827 -10.54432

160.0 .1379 .39603 -8.48025 -10.89774

200,0 .1724 .49503 -8.20zl8 -11.27547

240.0 .2069 .59404 -7.85465 11.57001

280.0 .2414 .69305 -7o507UY -11.87031

320.0 .2759 .79205 -7.22907 -12.30029

360.0 .3103 .89106 -6.95101 -12.7606?

400.0 .3448 .99007 -6.60346 -13.10515

440.0 .3793 1.08907 -6.25591 -13.44808

480.0 .4138 1.18808 -5.90836 -13.78372

520.0 .4483 1.28709 -5.49130 13.91314

560.0 .'828 1.38609 -5.07424 -13.96702

600.0 .5172 1.48510 -4.65718 -1.92292

640.0 .5517 1.58411 -4.24013 -13.75447

680,0 .5862 1.68311 -3.75355 13.16769

720,0 .6207 1.78212 -3.26697 -12.33510

760.0 .6552 1.83113 -2.91943 -11.82934

uU. U ,osy/ 1.98013 -2.57189 -11.13909

840.0 .7241 2.07914 -2.22432 -10.24410

880.0 .7586 2.17815 -1,94629 -9.48977

920.0 .7931 2.27 1i5 -1.52922 7.81666

960.0 .8276 2.37616 1.04265 -5.51123

1000.0 .8621 2.47516 -. 76461 -4.14519

1040.0 .8966 2,57417 -. 6951U -3.85825

1080.0 .9310 2 67318 -. 55608 -3.14670

1120.0 .9655 2.77218 -. 34755 -1.9908r

1160.0 1.0000 2.87119 13903 -. 80033

INORMALIZED: MICROGRAMS PER MINUTE PER fRACTION uF LiQUID C;ONTAMWNATIO REMAINING.
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IABLE E.-15

EVAPORATION EXPERIM(-HT NO. GLF15 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/hOTITC SURFACE

WINDSPEED 11.3 MPH, AIR TEMPERAIURE 60 DEG F., PELATIVE HUMIDITY 38%

EVAPORATION RATE FOR A L)ROPLET IN A UNIFORM ARRAY

TIME ***** EVAPORATION RArE *

MINUTES FRACTIONAL HALF-L.AFES MICROGRAMS PER MINUTE KORMALIZED

.0 .0000 .00000 '00000 .00000
15.0 .0323 .10017 -22.55406 -23.98281

30.0 .0645 .20034 -21.48005 -24.30728

45.0 .6968 .30051 -20.67455 -24.93679

60.0 .1290 .40068 -19.86905 -25.58479

n5.0 .1613 .50085 -19.06355 -26.24959

90.0 .1935 .60102 -18.52652 -27.35325

105.0 .2258 .70119 -17.98955 -28.56444

120.0 .2581 .80136 -IT.18403 -29.40466

135.0 .2903 .90153 -16.37855 -30.26697

150.0 .3226 1.00169 -15.84155 -31.72801

165.0 .3548 1.10186 -15.03603 -32,71719

180.0 23871 1.20203 -14.23053 -33.72264

195.0 .4194 1.30220 -13.69353 -35.49227

210.0 .4516 1.40237 -13.15653 -37.47598

225.0 .4839 1.50254 -12.35102 -38.78583

240.0 .5161 1.60271 -11.27704 -39.06760

255.0 .5484 1.70288 -10.20301 -38,9l81

270.0 .5806 1.80305 9.12903 38.42331

285.0 .6129 1.90322 -8.05504 -37.23769

300.0 .6452 2.00339 -6,98102 -35.28C01

315.0 .6774 2.10356 -5.90701 -32.40769

330,0 .7097 2.20373 -4.83302 -28.51239

345.0 .7419 2.30390 -3.75899 -23.55598

360.0 .7742 2.40407 -2.95354 -19.45993

375.0 .8065 2-50424 -2.41650 -16.62053

390.0 .1 T7I 2.60441 -1.87951 -13.38414

405.0 10 2.70458 ..34251 -9.80(di

420.0 .9132 2.80474 .. 80550 -5.97756

435,0 .9355 2.90491 -. 53702 -4.02755

450.0 .9677 3.00508 -. ,3701 -4.07083

465.0 1.0000 3.10525 -. 26848 -2.04625

NORMALIZED: MICROGRAMS PER M(NUTE PER FRACTION OF LIQUID CONTAMINATION REMAINING.
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TABLE E-16

EVAPURATWON EXPERtMENT NO. GLF16 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONAIE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL,. CONTAMIATION DENSITY 30 GMS/SQ METER ON OAK/BO1TOM SURFACE

WINDSPIVED 11.3 MPH, AIR TEMPERATURE 60 DEG F., RELAI HUMIDITY 38%

EVAPQRATICN RATE FOR A OROPLET IN A UNIFORM ARRAY

****~*** TIME ***** EVAPORATION RATE *

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINUIE NORMALIZED

.0 .0000 .onj00 .00000 .00000

15.0 .0345 .092?9 22.89067 -24. 3070

30.0 .0690 .18458 21.80065 24.43944

45.0 .1034 .27687 -20.98313 24.94035

60.0 .1379 .36-16 20.16562 -25.44194

75.0 .1721 .46145 -19.34807 -25.94031

90.0 .2069 .55374 -18.80306 -26.84459

105.0 .2414 .64603 -18.25805 '27.81838

120.0 .2759 .73832 -17.71301 -28.87034

135.0 .3103 .83061 -17.1f800 -30.01088

150.0 .3448 .92290 -16.62302 -31.25224

165.0 .3793 1.01519 -15.30546 32.01345

"180.0 .4138 1.10749 -15.26044 -33.40401

195.0 .4483 1.19978 -14.71546 34.92931

210.0 .4828 1.29207 -13.89791 -35.84563

225.0 .5172 1.38436 -13.35291 -37.56566

240.0 .5517 1.47665 -12.53535 -38.55011

255.0 .5862 1.56894 -11.7173 6 39.47263
270.0 .6207 Io66123 1117281 -41.40115

285.0 .6552 1.75352 -10.35532 -42.29266

300.0 .6897 1.84581 -9.26527 41.64830

315.0 .7241 1.93810 -8.17525 -40.32910

330.0 .7586 2.03039 -7.08521 -38.17547

345.0 .7931 2.12268 -5.72269 -33.31601

360.0 .8276 2.21497 -4.36011 -27.04178

375.0 .8621 2.30726 -3.27011 -21.32649

390.0 .8966 2.39955 -2.18009 -14.72352

405.0 .93! 2.49184 "1.36254 -9.41129

420.0 .965' 2.58413 -. 81753 -5.72491

435.0 1.0000 2.67642 .27249 -1.91703

NORMALIZED: MICROGRAMS PER MINUTE PER FRACTION 01 I1•01[D CONTAMINATION REMAINING.
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TABLE E- 17

EVAPORATION EXPERYMENT NC. OLF1 SERIES ID 2**4 FACTG7IAL EXPERIMENT

0iETHYlIIALONATE D"0'PS 2 MM D!A., 100 CP LIOUID VISCOSITY

NOMINAL Ci.11TAIINATIO(' DENSITY 30 G, S/SQ MFTER ON OAK/TOP SURFACE

WiNDSPEED 3.0 MPH, AIR TEW-..RATURE 60 DEG F., RELATIVE HIUMIDITY 39%

EVo-WPORAIIUN RATE FOR A DROPLET IN A UNIFORM ARRAY

" TIME ****"** * EVAPORATION RATE e•"**

MINUTES F4,CTIONAL HALF-LIFES MICROGRAMS PER MINUTE NORMALIZED

.0 .0000 .00000 .00000 .00000

45.0 .0370 .13264 -11,08510 -12.03189

90.0 .0741 .26528 -1042439 -12.30293

135.0 .111! .3979n -9.91051 -12.75555

180.0 .1481 .53056 -9.47005 -13.34315

225.0 .1 857 .66320 9.02r59 -13.98565

270.0 .2222 .79584 -r.51569 -14.55223

315.0 .2593 .92849 -8.00183 - 5.14413

360.0 .2963 1.06llii -7.4'1452 15.58509

405.0 .3333 1.193r7 -6.75384 -15.78736

450.0 ,3704 1.32641 -6.09313 -15.84497

495.0 .4074 1.45905 -5.43243 -15.70143

540.0 .4444 1.59169 -4.77!73 -15.28863

585.0 .4815 1.72433 -4.03762 ..14.24467

630.0 .5185 1.85697 3.37691 13.01437

67n(, .5556 1.98951 -2.11621 -11.30840

720.u .5926 2.12225 -2..12891 -9.458-.9

765.0 .6Z96 2.25489 -1.61 >04 -7 56045

610.0 .6667 2.36753 I.174585 -5.72191

855.0 .7037 2.5201? -. 80753 4.04685

9.0.0 .7407 2ý65281 -. 51388 2.62320

945.0 .7778 2.78546 -3A,705 189895

990.0 .8141' 2.91810 -. 29364 .53573
103P.0 .8511 3.05074 .22024 -1.16133

10W•0.0 .8889 3.18338 .14682 1.7847

1125,0 WV59 3.31602 .14681 -7!275

1170,0 .9630 1. 44846 '.14682 713717

121,.o0 1.U000 S&130 .07340 39461

NORMALIZED: MI'R,•)RAMS PER MINUTE PER PRACTION (Of LI(QUIO CONTAMiNATION REMAININ6;.

APPLND.IX .X )



TAbLE E-13

EVAPORATION EXPERIMENT NO. BLF2 SERIES ID 2"*4 FACTORIAL EXPERIMFNT

DIETHYLMALONATE DROPS 2 HM DIA., 1000 CP LIQUID VISCOSIIY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/TOP SLIRFACE

WINDSPEED 2.9 MPH, AIR TEMPERATURE 60 DEG F., Rt!LATIVE HUMIDITY 39%

EVAPORATION RATE FOR A DROPLET It' A UNIFORM ARRAY

~********** TIME * * EVAPORATION RATE *

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINOITE NORHAI1IZED

.0 .0000 .00000 .00000 .00000

40.0 .0313 .12697 -11.92095 -12.86984

80.0 .0625 .25395 -11.30078 -13.19605

120.0 .0938 .38092 -10.81844 -13.70350

160.0 .1250 .50790 -10.40499 .14.34949

200.0 .1563 .63487 -9,99154 -15.06303

240.0 .175 .76184 -9.57810 -15.85576

280.0 .2188 W882 -9,16467 -Ie.74236

320.0 .250U 1.015.9 8.75122 -17.74128

360.0 .2813 1.14,276 -8.3377a -18.87652

400,0 .3125 1.26974 7.92433 -20.17962

440,0 .3438 1.39671 -7.44198 -21.46754

480.0 .3750 1.52369 -6.95962 -22.92232

521.0 .4063 1.65066 -6.47728 -24.57644

560.0 .4373 1.77763 -5.85712 -25.76472

600.0 .4688 1.90461 -5.23695 -26.86423

640.0 '5000 2.03158 -4.68569 -28.23376

680.0 .5313 2.15856 -4.13444 -29.44975

720.0 25625 2.28553 -3.58317 -30.30728

760.0 .5938 2.41253 -3.03193 -30.67896

800.0 .6250 2.53948 -2.54957 -30.45814

840.0 .6563 2.66645 -2.13613 -30.30152

880.0 .6875 2.79342 -1.79159 -30.15383

920.0 .71t, 2.92040 -1.44704 -28.67402

960.0 .75UO 3.04737 -1.17143 -27.10377

1000.0 .7813 3,17435 -. 96470 -25.89553

1040.0 .8125 3.ý0132 68908 -20.88639

1080.0 .3438 3.42829 .48235 -16.07384

1120.0 .8750 3.55527 -34453 -12.33866

1160,0 .9063 3.68224 .27563 -10.53128

1200.0 .9:357 3.80921 .20573 -8.30423

1240.0 .9688 3.93619 -13782 -5.73256

1280.0 1 0000 4.06316 .03>891 2.91 11

NORMALIZED: MlCFOGRAMS PER HINUIE PL. -RACTItu OF LIQUID (CONIAMINA1I(N 1FMA(NMiN.
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TABLE E-19

EVAPORATI ON EXPERYKMENI NO. OL ,3 SERIES 0D 2**4 FACTORIAL EXPERIMFINT

01 I,') Y.MA(ONAI)) DROPS 2' MM DIA., 100 CO I. 1"1ID VISCOSITY

NOMlNAL C2ONIAKINATiON DUNS TY 30 0MG/SQ ML FOR ON OAK/rOP SURFACE

WINOSPELD 11.0 IPH), AiR TrMPERATURE 60 0EG F., RELATIVE HUMIDITY 37%

EVAPOPATION RATE FOR A DROPLET IN A UNIFORM ARRAY

1 IM1[ ******~*~ EVAPORAH ON RATE

MINUTES FRACTIONAL HALF- LI FES MICROGRAMS PER MINUTE NORMALIZED

.0 . 0000 .00000 .00000 .00000

15,0 .611333 .10560 -27.18661 -29.05578

30.0 .0667 .21120 -25.84076 -29.54838

45.0 .1000 .31680 ..24.49487 -29.99754

60.0 .1333 .42239 -23.14902 -30.38781

75.0 .1661 .52799 -22.34147 -31.514-77

90.0 .2000 .63359 -21.53395 -32.72807

105.0 .2333 .73919 -20.45729 -33.56083

120.0 .2667 .84479 -19.38054 -34.33100

135.0 .3C00 .95039 -18.57304 -35.73452

150.0 .3333 1.05598 -17.76550 -37.18866

165.0 .3(67 1.16158 -16.95799 -38.75349

180.0 .4000 1.26718 -16.15041 -40.43987

"195.0 .4333 1.37278 -15.07377 41.44542

210.0 .4667 1.1'7838 -13.99706 -42.34081

"2Z5.0 .5000 1.58398 -12.92039 -43.06683

240,0 .5333 1.68958 -11.57450 -42.45657

255.0 .5667 1.79517 -10.22863 '41.17537

270.0 .60(00 1.90077 -9.15193 -40.35946

285.0 .6333 2M00637 -8.07526 -38.88835

300.0 .6667 2.11197 -6.99851 -36.62376

315.0 .7000 2.21757 -5.92184 -33.44169

330.0 .7333 2.32317 -4.84516 -29.25563

345.0 .7667 2.42877 -3.76842 -24.04899

360.0 .8000 2,53436 22.69174 -17.90578

375.0 .8333 2.63996 -1.88422 -12.91715

390.0 .8667 2.74556 -1.34587 -9.43248

405.0 .9000 2-85116 -1.07670 -7.68317

420.0 .9333 2.95676 .80752 -5.84203

435.0 .9667 3,06236 -53835 -3.9309W)

450.0 1.0000 3.16795 .26918 -1.97465

NORMALIZED: MICROGRAMS PER MINUTE DER FRACTION OF LIQUID C01ONAMINATION REFAINING.
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TABILE .-- 20

IWVA'CRAAI ION I.xIl C,,MIa NO. ;3tLU ', t 1, 11 . ) it) FA:;(OR IAI IfXPI R llN I

0I) IYLAIYIMALONAI. OROS 2 P I MH IA.,, W(OO 'P L.IUD VI.SCOSITY

SN[.iOiuAI (''JONIAMINAT ION I)D:NSI TY M0 (MI,'./ ) Mr.1FR ON /, ,,(/Oi 'aprFACEF

WI NOSPI: 'l,.r' Mr PH, AlIR TEMPUPATLRE( 60 Df..6 I- P[tAl IV- HUtIIIIY 20%

iVAPORAI ION RAIl FOR A I)ROP(ET IN A UiN(IF-M ARRAY

~******** lTME *k****,"***.* * EVAPORAFION RATE *

MI N UTES FRACTIONAL HALF-fIFES MICROGRAMS PFR PINIJYE NORMA ,L 1)

0 .0000 ,00000 ,'10000 .00009

20.0 .0357 .14506 -27.1866,1 - S9.5_16

40.0 .0714 ,29013 -26.379!1 1 31.37671

60.. 0 ,1071 .43519 25.30240 -33.051,05

80. 0 21429 .58025 -24.494M0 -35. 36398
'100.0 .1786 72532 -P3 9.7835 -38.0 c<,33

120.0 .2143 Vol0'38 -22.34146 -4J, 198 11
140.0 .2500 1.0154A -20.90561 -42.55693

160.0 .2857 1.16051 19.91891 45.08292

180.0 .3214 1.30557 -18.8422) -49.83426

1200.0 .3571 1 .45463 -17.49633 -53,65784
2Z0.0 ,3929 1.59570 -16.15047 -58.08504

240.0 .4286 1,74076 -'14.80459 -63.26011

260.0 .4643 1,.88582 .13.45874 -69.37216

280.0 .5000 2.03089 12.11283 -76.66820
300.0 .5357 2.17595 -I0.1j9782 -82.80666

320.0 ,5714 2.32101 -8,88275 -U8..50oY3
340.0 . 2.46608 -7.26772 -92.28659
360.0 .6.429 2.61114 -5.65266 -91.25497

,80.0 .6786 2.75620 •4.03760 -80.85277
.,00.0 .7143 2.90127 -2 .6"176 -64. 19083

420.0 .7500 3.104633 "'1.88422 51.86247

440,0 .7857 3,19140 -1,34586 41.62996
460.0 .8214 3. 3364b 1 .0767i -36,96549

480,0 .8571 3.48152 ".80750 -30.21372

500.0 .8929 3.62659 -. 2 ,.42661

520.0 .9286 3,. /1165 .5838 - 22.88552

540 . 0 964.3 3. 91671 .3,,6 24.155564
"5(60.0 1 . 0000) 4 0617l -. 2691, -12. 1/,.."',,

NORMA)I /fO f, Ml cWRPI PF R %1(0,).1 iPER I RA06T I ON Of L. 1001D fONI AMI NAT I ON U MAI NT NG.



TABLA. F-21

EV•"ORAI"ION . XPLRIMIEN Nf . HLF5 SOR ID 2)*4 fACIORIAL txlP:.RIMiNT

DIHVllYLMAL.CM!ATF DROPS ý3 MM 0IA., 100 CP LKIuID VISCOSITY

POIINAL CONTAMINATION DrFNSI•Y 30 (GMS/SQ METF'( ON OAK/iOT IOM SURFACE

WIN.OSPEED 3.0 Pl, AIR I MPI[rATURT, 60 DEGi F, REL AT IVE HUi 1Ir If Y37%

EVAPORAT.ION RArE FOR A DROPLET IN A UNtIFORM ARRAY

TIME * ***** EVAPORA'CIN RAI[

MINUTES FRACTIONAL HALF-LIFES MICROCRAMS PER MINUTF NORMA IZE7D

0 .0000 00000 .0000(, .00000

30.0 .0263 .08808 - 11.08510 -11.72705

60.0 .0526 .17617 -10.20416 - 11.40298

90.0 .o789 .26425 -9.69027 -11 .44050

120.0 .1053 .35234 9.39664 -11.73683

_1o.0 .1316 .44042 -9.10296 -12.04642

180.0 .1579 .52851 -8,88277 -12.47943

210.0 .1842 .61659 -8.66253 -12.94818

L4O.I2 .2105 .70467 -8.36887 - 13.33287

270.0 .2368 .79276 •.,,07524 -'13.73/5

300.0 .2632 .88084 -7,78159 -14.16-' 26

330.0 .2895 .96893 -7.48795 -14.61i36

.360.0 .3158 1.05701 -7.12088 -14.92097

390.0 .3 4,' 1 1.14510 -6.68042 -15.03754

420.0 .36b4 1.23318 6.23995 -15.09294

450.0 .3947 1.32127 -5.,79948 -15.07157

480.0 .4211 1.,40935 .,35902 -14.95547

510.0 .4474 1.49743 -4.91855 -14.724T2

S540.0 .4Y37 1.58552 -4,55150 -14.60847

570.0 .5000 1.67360 • 4.18443 -14.38433

600.0 .5263 1.76169 -3.7439T -13.74373

630,0 .5526 1.84977 -3.30349 12.F09925

660ý0 .5789 '..93786 •2.86304 11, ;262

690.0 .6053 2.02594 -2.42257 " 10.53301

720.0 .6316 2.11402 -1.98210 -9.00095

750.0 .6579 2.20211 -1.61506 7,e6(978

780.0 .6842 2.29019 ,39481 6.79250

810.0 .7105 ?,.7021 .,24,,00 6.26556

V40.0 .7368 2.46636 I10l5 5. 68350

870. 0) '162 2.155445 .95455 .. 04857

900 .t . 95 2.64253 - .70,53 .4. 6395

930.0 .,158 2. 7'306' -53729 3. 22429

960.0 .8421 2.81870 .44047 -2.44t46

990.0 .86,4 2. 9067,3 .4464 4 -2.47738

1020.0 .3947 2. 99407 . 36)06 2.085779

1050.0 .9211 1.0825 .232o5 -1 . 6 5(3

1080,0 .91,74 :.17114 -2p23 -1. 26073

1110.0 .9737 3.25912 .146(1 - 8,(005

1140.0 ! ,10000 3.34721 0(341 .425;1

NORMAL IZFD0 M fCROGRAMS VER MINIO! IF [FR FRACI I ON P LI CU'D CONTAMINAIWlN R(1, IN! Nf.
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TABLE E-22

EVAPORATION EXPERIMENT NO, OLF6 SERIES ID 2*014 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 Kt4 •IA, 1000 Co L.IWJID VISCOSrt(

NOMINAL CONTAMINArION VENSITY 30 GMSISQ METER ON OAK/BOTTOM SUReACE

WINDSPEED 2.9 MPH, A;R TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 37%

EVAPORATION RAIE FOR A DROPLET IN A UNIFORM ARRAY

,*~*,**A**** TIME **** EVAPORTION RkTE ***

'MIUTEi FRACTIONAL HALF-LIFES MICROGRAMS PER IINUTE NORMALIZED
.0 .0000 .00000 J00000 .00000

40.0 ,0323 .126?1 •11.42i23 12.31308

•0,0 .0645 .25382 -11.07041 -12.90216
120.0 .0968 .38014 0.464462 -13.45975
160.0 .1290 .50765 -10.21884 -14.06863

200.0 .1613 .63456 *-9.86402 -14.85313
240.0 .1935 .76147 -9.3F24 -15.61232
260.0 .2.258 .88838 -9.01245 -16.45630
320.0 .2581 I.033 -3.511666 -17.40063

360.0 .2903 1.14221 -8.16088 -18.46501
400.0 .3226 1.2691'2 7.7735)(19 -19.67479

440.0 .3548 1,39603 -7.23834 -20.83183
480.0 .3371 1 52294 -6.59967 - 21 .56064
520-. 0 .4194 1.&1036 -5.89003 -21.92523
560,0 A4516 1.77677 -5.25134 -22.29869
600.0 .48*9 1,90368 -4.61267 -22.34940

640.0 .5161 2.03059 -3.90302 - 21. 4T38,
680. 0 .548, 2.15751 -3.19339 -19.76075
720.0 .5806 2.28442 -2.62568 -18,10416
760.0 .029 2. /141 ;3 -2.19988 -16.77397

800.0 .6452 2,53824 -1.84507 -15.43943
840.0 .6774 2.66515 - 1.5S121 - 14.23799

880.0 .7097 2.'9207 -1.27736 -12.57373
920.0 .7419 ?.91898 -1.06446 --11.22003

960.0 .7742 3.04589 -. 92252 -13.35966
1000.0 .8065 3.17280 -. 78061 -9.27940
1040.0 .8387 3.29971 -. 63868 -7.97431
1080.0 .8710 3.42663 -. 49675 -6.45488

1120.0 .9032 3.55354 -. 35482 -A.74876
1160,0 .9355 3.6•045 -. 28386 -3.89245
1200.0 .9677 3.80736 -o1200 -2.97412
1240.0 1.0000 3.93427 -. 07097 -. 99762

NORMALIZED: MICROGRAMS PER MINUTE PER FRACTION OF LIQUID CONTAMINATION REMAINING.
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TABLE E-23

EVAPGRATION EXPERIMENT NO. BLF7 SERIES ýD 2**4 FACTORIAL. EXPERIMENT
DIET.YLMALO.NATE DROPS 2 MM DiA., 100 CP ILIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER (W OAf/F3OTflM SURFACE
WINDSPEED 11.0 MPH, AIR 1EMPERATURE 60 DE•c F., RELATIVE HUMIDITY 38%

EVAPORATION RATE FOR A DROPLET IN A UNIFORrl ARRAY

TIME *********** *** EVAPORATION RATE *
MINUTES FRACTIONAL. HALF-LIFEF M4ICROGRAMS PER MINUIE NORMALIZED

.0 .0000 .00000 .00000 .00000
15.0 .0294 .10311 -23.41817 -24.9490
36,0 .0588 .20622 -22.61065 -25,65944
45.,0 .0882 .30934 -21.80316 -26.43126
60.0 .1176 .41245 -21.26476 -27.61628
75.0 .1471 .51556 -20.45728 -28.52379
90,0 .1765 .61867 -19.38054 -29,04878

105.0 .2059 .72178 18.57304 -29.99384
120.0 .2353 .82489 "17.76554 -30.98447
135.0 .. 47 .92801 -16.95797 -32.02069
150.0 .2,41 1.0311? -16.41964 -33.70141
165.0 .3235 1.13423 -15.61212 -34.93359
180.0 .3529 1.23734 -14.80458 -36.22427
195.0 .3824 134045 -13.99708 -37.56993
210.0 .4118 1.44356 -12.92038 -38.08979
225.0 .4412 1.54668 -11.84367 -38.37428
240.0 .4706 1.6497) -10.76700 -38.33827
255.0 .5000 1.75290 -9.42110 -36.72621

270.0 .5294 1.85601 -8.07523 -34.26392
28YO .5588 1.95912 -7.26773 -33.50469
30, 0 .5882 2.06223 -6.46018 -32.26208
3)5.0 .6176 2.16535 5.38349 -28.89006
330.0 .6471 2.26846 -4.57595 -26.21846
345.0 .6765 2.37157 -4.03762 -24.60325
360.0 J059 2.47408 -3.49927 -22.56484
375.0 .7353 2.57779 -2.96094 -20.08332
390.0 .7647 2.68090 -2.42256 -17.15947
405.0 .7941 2.78402 -1.88422 -13.82247
420.0 .8235 2.88713 -1.61505 -12.22169
435.0 .8529 2.99024 -1.34587 -10.45964
450.0 .8824 3.09335 -1.07670 -8.55252
465.0 .9118 3.19646 -. 80751 -6.52229
480.0 .9412 3.29957 -. 53837 -9781
495.0 .9706 3.40269 -. 53835 -4.44811
510.0 1.0000 3.50580 -. 26916 -2.23680

NORMALIZED: MICROGRAMS PER MINUTE PER FRACTION OF LQUID CONTAMINATION REMAINING.
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TABLE E-24

EVAPORATION EXPERIMENT NO. BLF8 SERIES ID 2**4 FACTORIAL EXPERIMENT

VIEFHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMSISQ METER ON OAK/BOTTOM SURFACE

WINOSPEE0 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 50%

EVAPORATION RATE FOR A DROPLET IN A UNIFORM ARRAY

S********k** TIME ***** EVAPORATION RATE *

MINUTES FRACTIONAL HALF-LIFES MICROGRAMS PER MINUTE NORMAI.IZED

.0 .0000 .00000 .00000 .00000

15.0 .0313 .10001 -25.99681 -27.63011

10,0 .0625 .20002 -24.93570 -28.20183

45.0 .0938 .30003 23.87458 -28.76802

60.0 .1250 .40004 -22.81352 -29.32234

"75.0 .1563 .50005 22.01771 30.24575

90.0 .1875 .60006 21.48710 -31.64047

105.0 .2188 .70008 -20.69135 -32.73674

120.0 .2500 .80009 ,19.89549 -33,90428

135.0 .2813 .90010 -19.36496 -35.67734

150.0 .3125 1.00011 -18.83440 -37.67228

165.0 .3438 1.10012 -18.303&6 -39.93567

180.0 .375G 1.20013 -17.77331 -42.52806

195.0 ý4063 1.30014 -17.2'+279 -45.53006

210.0 .4375 1.40015 -16.44695 -48.18713

225.0 .4688 1,50016 -15.65112 -51.19332

240.0 .5000 1.60017 -14.85529 -54,62565

255.0 .5313 1.70018 -14.05949 -58.58659

270.0 .5625 1.80019 -13.52894 -64.66519

285.0 .5938 Io90020 12.20258 -67.24358

300.0 .6250 2.00022 -10.61095 -67.43937

315.0 .6563 2.10023 -9.54984 -70.41322

330.0 .6875 2.20024 8.488-4 "72.97523

345.0 .7188 2.30025 -7.42766 -74.69927

360.0 .7500 2.40026 -6.36656 -74.93804

375.0 .7813 2.50027 -5.30548 -72.78369

390.0 .8125 2.60028 -4.24437 -672.1245

405.0 .8438 2.70029 -3.11326 -56.83954

420.0 .8750 2.80030 -2.38746 -47.20572

435.0 .9063 2.90031 -1.59166 -33.89648

450.0 .9375 3.00032 -. 79583 -17.62754

465.0 .9688 3.10033 -,53'r5 -12.07436

480.0 1.0000 3.20035 -.?6>'5 -6.12060

NORMAL)ZED: MICROGRAMS PER MINUTE PER FRACTION OF LIQUID CONTAMINATION REMAINING.
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TABLE F-1

LVAPORATION EXPERIMENT NO. GLFI SERIES 10 2"*4 FACTORiAL EXPERIMENT

'DIuTYI.MALONATE DROPS 2 MM 0IA., 100 CP LI UI0 VISCOSITY

NOMINAL. CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/TOP SURFACE

WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 45%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 4.700 4.700

NUMBER OF DROPLETS .000 736.000 736.000

GRAMS PER SQ METER .000 27.861 27.861

GRAMS PER DROPLET .00000 .00639 °00639

ES IIMATED MEAN DROPLET MASS .00639 GRAMS

STANDARD DEVIATION OF TEST R9oý!ET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.26 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0155945 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 69.000

FOR CONVERSION FACTOR PPMIAB * CALIBRATION * 69.000

RATIO OF TEST PASS ANALY7ED BY HIRAN SAMP!.ING AT 75 LITERS PER MINUIE TO IOTA:. MASS

CASED ON CALCULATED CONVERSION FACTOR (PPM/AB) 3.01621 PERCENT

BASE ON CALIBRATION CONVERSION FACIOR (PPM/AB) 2.84553 PERCENT

1PNPtNDI)X F ?I



TABLE -2

EVAPORATION EXPERIMENT NO. GLF2 SERIES 10 2*04 FACIORIAt EXPERIMENT

DIETHffMALONATE DROPS 2 MM DIA., 100C CP I.IQUID viscosITy

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON HICKORY/TOP SURFACE

WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 Dl.G F., RELATI'Jll HUMIDII( U9%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE I SUBSTRAIE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 5.000 5.000

NUlIGER OF DROPLETS .000 736.000 736,000

CGRAMS PER SO METER .000 29.636 29.636

GRAMS PER DROPLET .00000 .00679 ,00679

E3TIMAT•-D 4EAW DROPLET MASS .00679 GRAMS

STANOAPW) DIVIAT.ON OF TEST DROPLET MASS .00000 GRAMS

S;ANDART, ERROR 0' MEAN MASS ESTIMANT .00000 GRAMS

C"'X !VALU•T EROPL[T DIAMETER 2.31 MILLIMCTERS

DIFFsERENCE .- TWEECN SAMPLE ;iASS ESTIMATES .0137671 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATIOM * 69.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 69 000

RATIO Or TEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PER MINUTE rO TOTAL MASS

BASED ON CALCULATED CONVERSION FACTOR (PFM/AS) 3.25,4,18 P'ERCEN•

BAS, ON CALIBRATION CONVERSION FACTOR (PPM/AB) c.1494/ PERCLNT

APPLN•DIX F ' 13



1AFBLE F-3

EVAPORATCION EXPERIMENT NO. G0. 3 SERIE-S ID ',*4 FACTORRIAL V'Xi" RIM[NV

DIETIIYL.AI ONATE DROPS 2 MM DIA., 100 CO I.AUOID VIFCOSITY

NOMI NINA CONTtM!NAT7ON {)LNSII'Y 1O GMS/: Q MfI ER ON IIICKORY/TOP ;LJRFAtI

WINDSOiEED 1 .0 MPH, AIR TEIMPERATUIRE 60 DLG f., KlU ATIVF HULMI1)1TY 4U',

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POStlION

SUJBSTRAVE 1 SJBSTRATE 2 SUBiSTRATE 3

(:cONF•AMI N rION, (:AXI4 .000 4.200 4.200

NUMBIER 0, DROPLErS .00U 736.000 736.000

GRANS PER Su KIER .00(0 24.902 24.902

GRAMS PER DROPLET .00000 .00571 .00571

ESTIMATED MEAN DROPLET MASS .00571 GRAMS

STANnARD DEVIATION OF 'EST DROPLET KASS .00000 GRAMS

STANDkRD ERROR Or: MEAN MASS ESFIMANT .00000 GAMS

EQ0UVAlENI DROPLET DIAMETER 2.18 MII IMEIER'ý

DIFP-ERENCE BETWEEN SAMPLE MASS ESTitATES ,0052300t G;RAMS

I-OP CONVERSION I-ACIEP PPM/AB * CAL.CULATION * 6,.O)0

FOR CONViEPSIUP;W FALTER PPMiAii * CALIBRATION 69.000

RATIO OF TEST MASS ANALYZED) BY MIRAN SAMPLING AT 75 uITERS PER MINUTE fO TOTAL MASS

BASED ON CALC("..A(EL, (C.NVERSION FACTOR (PPM/AB) .92962 PERCENT

BASE (GM :ALIBRATION CONVERSION FACTOR (PPN!AB) .86546 PERC;ENT
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TABLE F-4

EVAPORATION EXPERIMENT NO. GLF4 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLHAIONATE DROPS 2 W DIA., 1000 CP LIQUID VISCOSITY

N(OINAL CCNTAM!RAIION DENS•'Y 0 ONS/SU METER ON HICKORY/TOP SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 38%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

LONTAMINATION, GRAMS .000 5.000 5.000

NUMBER OF DROPLETS .000 736.000 736.000

GRAMS PER SQ METER .000 29.636 29.636

GRAMS PER DROPLET .00000 .00679 .00679

ESTIMATED MEAN DROPLET MASS .00679 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT uROPLET DIAMETER 2.31 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0029646 GRAMS

FOR CO,,'VERSION FACTOR PPM/AB * CALCULATION * 69.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 69.000

RATIO Oý TEST MASS ANALYZED BY MiRAN SAMPLING AT 75 LITERS PER MINUTE TO TOTAL MASS

BASED ON CALCUI.ATED CONVERSION FACTOR (PPM/AB) .99138 PERCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) .96024 PERCENT

APPENDIX F



"TABLE F--5

EVAPORATION' EXPERIMENT NO. GLFS SERIE.S 10 ý*'4 FAC',ORIAL EXPFRIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 100 C? LIQJID VISCOSITY

NOtINAL CONTAMINATION I)ENSýTY 30 GMS/SQ METER ON HlCKORY/BOTTOM SUPFACE

WINDSP,'ED 3.0 MPH, AIR TEMPERATURE 6u DEG F., RELATIVE HUMIDITY 58ý,

SUMMARY OF LIQUID CONTA1INATION BY SUBSTRAIE POSITION

SUBSTRATE I SUBSTRATE 2 SUBSIRATE 3

CONTAMINATION, GRAMS .000 4.200 4.200

NUMBER OF DROPLETS 0?0 736.000 736.000

GRAMS PER SQ METER .000 24.902 24.902

GRAMS PER DROPLET .00000 .00571 .00571

"ESTIMATED MEAN DROPLET MASS .00571 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00D00 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GR'lMS

EQUIVALENT DROPLET DIAMETER 2. 8 MILLIMETERS

DIFFERENCE BETWEEN SAMPLF MASS E.TIMAILS .! ''95029 GRAMS

FOR CONVERSION FACTOR PPA/AB * CAl-CU.ATION * 6S.000

FOR CONVERSION FACTOR PC !A8 * CALIBRATION * 69 7100

"RATIO OF TEST MASS ANALYZED BY MIkh,4 SAMPLINL d.T 75 LiTERS PER MiNUIE TO VOIAL MASS

BASED ON CALCUI.ATED CONWERS!ON FATOR (PPTM./AB 2.92760 PERCENT

BASE ON CAL IBRATIGN CONVERSION FA(IOR (0'M,'M!AH) 2.8112'4. PERCFNT
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TABLE F-6

Z'"APORAUION EXPERIMENT NO. GLI.6 SERIS I[ 21*/4 FACTCRIAL EXPERIMENT

DrTI'WTl.AtLNALI DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NCOMNAL CONTAMINATWDN DFN,S;ITY 30 GMS/sQ mETER ON HICKORY/BOTTOM SURFACE

WINOSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDIIY 55%

SUMMARY OF L.IDUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 S!BJI'RATE i. SOBSTRAIE 3

CONTAMINATION, GRAMS .000 4.700 4.?00

NUMBER OF OROPLEIS .000 '36.000 736.000

GRAMS PER SQ METER .000 27.B61 27.861

GRAMS PER DROPLET .00000 .00639 .00639

ESTIMATED MFAN DROPLET MASS .00639 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS 7STIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.26 MILLIMETERS

OIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0092592 GRAMS

FOR CONVERSION FACTOR Pil4/AB * CALCULATION * 69.000

FOR COHVERSION FACTOR PPM/AB * CALIBRATION *: 69.000

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PER MINUIE 1o TOIAL M.SS

BASCO ,^JN CALCULATED CONVERSION FACTOR (PPM/Ag) 3.00333 i'.RCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) 2.89986 PERCENT
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TABLE F-7

FVAPORATION EXPERIMENT NO. GLF7 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALON0TE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

"NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON m1CKORY/BOTTCM SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 3VX

SUMMARY OF LIQUID CONrAIeINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSIRATE 2 SUBSTRATE 3

CONTAMINATION, CRAMS A00J 4.600 *.600

NUMBER OF DROPLETS .000 736.000 736.000

GRAMS PER SQ METER .000 27.269 ;:7.269

GRAMS PER DROPLET .00000 .00625 .00625

ESTIMATED MEAN DROPLET MASS .00625 GRAMS

STANDARD DEVIATION OF YtEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.25 MILLIMETERS

DIFFERENCF BETWEEN SAMPLE MASS ESTIMATES .0028,16 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 68.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 68.006

PATIAO OF( l:!ýT MASS ANALYZED UY MIRAN SAMPLING AT 75 LITERS PER MINUTE TO TOTAL MASS

HASEb ON CALCUL.fED CONVERSION FACTOR (PPM/AB) .91973 PERCENT

BASE ON CALiBRATION CONVERSION FACTOR (PPM/AB) .88750 PERCEHT
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TABLE F-8

EVAPORATION EXPERIMENT NO., GLF8 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIEIHYLMALONATft DROPS 2 MM DIA., 1600 CP LIQUID VISCOSI`I

NOMINAL. CONTAMIPATION DENSITY 30 GMS/SQ METER ON HICKORY/BOTTOM SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE IIOUIDITY 50%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONYAMINATIGN, GRAMS .000 5.000 5.000

NUMBER OF DROPI.ETS .000 736.000 736.000

GRAMS PER SQ METER o000 29.636 29.636

GRAMS PER DROPLET .00000 .00679 .00679

ESTIMATED MEAN DROPLET MASS .00679 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STAWDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.31 MIL[IMETERS

DIFFERENCE BETWEEH SAMPLE MASS ESTIMATES .0028207 GRAMS

FOR CONVERSION FACTOR PPM/AB w CALCULATION * 71.000

FOR CONVERSION FACTOR PPM/AB * CALIBRPTION * 71.000

RATIO OF TEST MASS ANALYZED BY MIRAN SAhPLING AT 75 LIT'RS PER MINUTE TO TOTAL MASS

BASED ON CALCULATED CONVEKSION FACTOR (PPM/AB) .9402:3 PERCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AR) .91060 PERCENT
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TABLE F--9

r(VAPOR;.TAON EX'PERIMNFT NO. GLF9 IDERES ][ 2*4 FACIORIAL L)XPERIMFNr

DIETHYLMALONAYE DROPS 2 HM D!A., 100 CP LIQOLD VISCOSITY

MC'VINAL CONTAMINATION DENUITY 30 GMS/SO MEIER ON OAK/TOP SURFACE

WINDSPEED 2.8 MPH, AIR F.M.0EAIIJRE 60 DEG F., R':lATI VE HUMIDITY ,

SUMMARY 97 L1O001 CONIAMINATION qY SU0ISTRATF POSITION

,,iBSTRATE 1 SUSTRATE 2 SUBSTRATV! 3

CONTAMINATION, GRAMS . 00 3.900 3,900

NUMBER OF DROPLETS .000 736.006 73t,.000

CRAMS PER SO ME'ER .000 23.127 11. 127

GRAMS PER DROPLET .())000 .00530 .00530

ESTIMATED MEAN DROPF.T MASS .OG530 GRAMS

STANDARV rEVIATION OF TEST r,,R(,PLET MASS .00000 GRAMS

STANDARD EROR XF MEAN MASS EI'!MANT n0000( GRAMS

EQLIIVALEN' DROPLET DIAMETLR 2.1I3 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0169294 GRAMS

FOR CONVERSiON FACJOR PH/AB * CALCULATION 68,,ý10

FOR CONVERSION f-A Z ••C'PfP'V/AB * CALIRRATION * 68.000

RATIO OF TESi MAS, ANALYZE, BY MIPAN SAMPLING AT 75 LITERS 'ER MINUTE TO TOTAL MA';S

OSED ON CALCULATED CONVERSION FACTOR (PPM/A8) 3.,43337 P[RCENT

SASE ON CAL IBRATION CONVERSION FACTOR (PPM/AB) 3.21008 PERCENT
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TA VI-E F - ; 0

EVAPORATION &XPER!MENY NO. GLFIO SEIC v ;!*4 FACTOIRInL EXPERIMENT
D¶EAHYLPALONATIE DROPS 2 MR DIA. 1000 tlO LIQUID3 VISLUSI;Ty

NOMINAL. CONTAWMNA[IIN O"NSi VY 30 GSf0ME(EkI ON 0AK/TOP SURFACE
WINDSPEED 2,3 MPH, AýR T MPEHA1LIRE, 6ý ')[G I . , RELATIVE HUMIDITY 52%

SUM'4ARY 0r[01: CGuu xNTAffiVAIOW4 OY SUJSCTRATE POSIT ION

SUDSTRýJTE-. 1 SURSIRATE 2 SUBSTRATE 3

C0Nr,!,NINAT ION, GRAMS .00.'1 5.000 5.000
NUMB2ER Of: VROPLETS "0030 Y)6,000 7,36. 000

JRAMC, PER SO METER '000 E9ý636 29.636
GRAMS PER DROPLE; . 00).00679 .00679

ESTiR.nhED ME.AN DR(WlLf-T MAS13S .006nV f9ZAMS

S TANDARD DEVIAil O OF TESY ý):!1rdLEI W MSs 0001% ~1
STANDARD ERROR O'.F A4EAN MAC'S F, TiNANT .OOOco r-pEAMS

EOUIVALE:JT DROOL E; DIAMIE*P 2,31 MILL IMETERS

01 VýPiRhF liE l1.0EN SAMPLE MASS LET MATýýb .0164475 GRAMS

FOR C'ýhVVRSION FACIOR PPMA/AB CALCULAT:0N 69.000

Wýt COr4VE.R$'!ON FACTCR OCM,'KAU CAL!S3AI2U (06.000

RATIJO OF TEST EViS; ANALT!r.EuR OW MýA*i SAMPLING AT 75 LI TERS PER MINUTE 0O TOTAL MASS

SASEOVD 'IIA5 CflNVFKSilkhi WAfOR (PPM/AB) 3.50908 PERCENT

EýASE ON W.L OPWl CP CONV(RSOM ¶ATGR (PPM/AR) 3.33631 PERCENT
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TABLE F-I1

EVAPORATION EXPERIMENI NO. GLF11 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM 0IA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/TOP SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 55%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 4.300 4.300

NUMBER OF DROPLETS .000 736.000 736.000

GRAMS PER SQ METER .000 25.494 25.494

GRAMS PER DROPLET .00000 .00584 .00584

ESTIMATED MEAN DROPLET MASS .00584 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.20 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0026779 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 70.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 70.000

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PER MINUTE TO TOTAL MASS

"BASED ON CALCULATED CONVERSION FACTOR (PPM/AB) .93151 PERCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) .89947 PERCENT
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TABLE F-12

EVAPORATION EXPERIMENT NO. GLF12 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM4 DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/TOP SUIFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE FOMIDITY 40%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 5000 5.000

NUMBER OF DROPLETS .000 736.000 736.000

GRAMS PER SQ METER .000 29.636 29.636

GRAMS PER DROPLET .00000 .00679 .00679

ESTIMATED MEAN DROPLET MASS .00679 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQU;VALENT DROPLET DIAMETER 2.31 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0023392 GRAMS

FOR CONVERSION FACTOR PPM/AR * CALCULATION * 69.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 69.00(0

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT '75 LITERS PER MINUTE TO TOTAL MASS

BASED ON CALCULATED CONVERSION FACTOR (PPM/AD) .94087 PERCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) .91630 PERCENT
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TABLE F-13

EVAPORATION EkPERIMENT NO. GLF13 SERIES ID 2"4'4 FACTORIAL EXPERIMENT

DIETHVLMALONATE DROPS 2 MW DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DUG F.,, RELAT!VE HUMIDITY 44%

SUMMARY OF LIQUID CONTAMINATION BY SUOSTRATE POSITION

SUBSTRATE I SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 4.100 4.100

NUMBER OF DROPLETS .On0 736.000 736.000

GRAMS PER SQ METER .000 24.310 24.310

GRAMS PER DOPLET .00000 .0057 .00557

ESTIMATED MEAN DROPLET MASS .00557 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.16 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0112063 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 68.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 68.000

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PER MINUTE TO TOTAL MASS

BASED ON CALCULATED CONVERSION FACTCR (PPM/AB) 3.49889 PERCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) 3.35829 PERCENT
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TABLE F-.14

EVAPORAT!ON EXPERIMENF NO. GI.F14 SERIE:S ID 21*4 FACTORIAL. EI'PERIMENT

DIETHYLMALONAIE DROPS 2 MM DIA., 1000 CP LVOUID VISCO'SITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ MEIER ON OAK/BOV-TOM SURFACE

WINDSPEED 2.8 MPH, AIR TEMPERA)URE 60 DEC F., RELATIVZ HUMIDITY 43%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATC POSITION

SUbSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 5.000 5.000

NUMBER OF DROPLETS .000 736.C0O 736.000

GRAMS PER SQ METER .000 29.636 29.636

GRAMS PER DROPLET .00000 .00679 .06;,9

ESTIMATED MEAN DROPLET MASS 00679 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.31 MI.L!MFTERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0115358 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 70.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 70.000

RATIO OF TEST MASS ANALYZEO BY MIRAN SAMPLING AT 75 LITERS PER MINUTE TO TUTAL MASS

BASED ON CALCULATED CONVERSION FACTOR (PPM/AB) 3.44828 PERCENT

BASE ON CALIBRATION CONVERSION "ACTOR (PPM/AB) 3.32711 PFRCENT
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TABLE F-15

EVAPORATION EXPERIMENT NO. GLF15 SERIES Xo ?*'4 FACTORIAL EXPERY-Et, il

VIETHY1,1AI.A)NATE DROPS 2 MM )IA., 100 (;P LIQUID vISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ REFTER ON f'AK!ROTT'om SURFACE

WINDSPEED 1'.3 MPH, AIR TEMPERATURE 60 DrG F., R!;'LATIVE HUMID)ITY 38%

SUMMIAY OF LIQUID CONTAMINAT(ON BY SUPSTRATE P(SIIIT!N

SUBSTRATE I SUBSTRATE 2 SUSSFRATE 3

CONTANINATION, GRAMS .O0c 4,300 4300

NUMBER OF DROPLETS .000 136.0(+ 736. 000

GRAMS PER SQ MEFER .000 25.494 25.494

GRAMS PER DROPLET .00000 . 0 0;84 .0058."

ESTIMATED MEAN DROPLET MASS OC,04 1'!'AN'

STANDARD DEVIATION OF YEST DROPI FY MAS'S ,ýF; ,,' tOPAKI•

STANDARD ERROR OF MEAN MASS ES IMANT , 0 tj00 G RAMS,

EQUIVALENT DROPLET DIAMETFR 2.20 ,iU1'EP,

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .02+'435 GRAK+

FOR CONVERSION FACTOR PPM/AB * CALCULATION '- 67.000

FOR CONVERSION FACTOR PPM/AB - CALJO0A1 ON - 'i,;7.• •)

RATIO O• TEST PASS ANALY2ED BY MIRAN SAMPL.'NG AT tl LIT - f'• k •I MINU(i' TO TOT,",i ;

BASED ON ALCULATED CONVERSION FACTOR (PPM/AO) 897'25 PERC;,:,kl

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AV) . -'6KI, PERCENT
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TABLE F-16

EVAPORATION EXPERIMENT NO. GLF16 SERIES I1 2**4 FACTORIAL EXPERIMEMT

DIETHYLMALONAIE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOTTOM SURFACE

WINDSPEED 11.3 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 38X

SUMMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 4,80n 4.800

NUMBER OF DkOPLETS .000 736.000 736.000

GRAMS PER SQ METER .000 28.452 28.452

GRAMS PER DROPLET .00000 .00652 .00652

ESTIMATED MEAN DROPLET MASS .)0652 CRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.28 MILLIMETERS

DIF{(PFWf:F bE';LWEEN SAMPLE MASS ESTIMATES .0025814 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 66.000

FOR CONVERSION FACTOR PPM/AB CALIBRATION * 68.000

RATIO OF TEST MASS ANALY.ED BY MIRAN SAMPI !NG AT 75 LITERS PER MINUTE TO TOTAL. MASS

BASED ON CALCULATED CONVERSION FACIOR (PPM/AB) .884,16 PrkCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) .85591 PERCENT
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TABLE F-17

FVAPORArION EXPERIMUNI NO t1Fi SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLM..LONATE DROPS 2 MM DIA., 100 CF LIQUID VISCCSITY

NOMINA.! rfONTAMINATION DENSITY 30 rS/SQ MEYER ON OAK/''OP SURrACE

WINDSPEED 3.0 MPH, AIR rEMrERAFURE 60 DEG F., RELAFIVI. HUMIDITY 39%

SUMMARY 0t IQUID CONTAMINATION BY SUBSiRATE POSITION

SUBSTRATE I SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 4.800 4.800

NUMBER Oý DROPLETS .000 736.000 736.000

GPAMS PER SQ METER .000 28.452 28.451.

GRAMS PER DROPLET .00000 .00652 .09652

ESTIMATED MEAN DROPLET MASS .00652 GRAMS

STANDARD 'EVIATION OF TEST DROPLET MASS .00600 GRAMS

STANDARD EVROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT LROPLET DIAMETER 2.28 MILLIMETrRS

DIFFERENCE OFWEEM 'EAMPLE MASS ESTIMATES .0142544 GRAMS

FOR CONVERSION FACTOR PPM/AR k CALCULATION * 69.000

FOR CONJEPSION FfCTOR PPM/AB * CALIBRATION * 69.000

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PEP MINUTE TO' TOTA MASS

BASED ON CALCULATED CONVERSION FACTOR (PPM,/AB) 3.21189 PKRCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) 3.05913. PERCENT
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TABLE F-18

EVAPORATION EXPERIMENT NO. BLF2 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIEIHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 -MS/SQ METER ON OAK/TOP SURFACE

WINDSPEED 2.9 MPH, AIR TEMPERATURE 60 DEL; F., RELATIVE HUMIDITY 39%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 5.000 5.000

NUMBER OF DROPLETS .000 736.000 736.000

GRAMS PER SO METER .000 29.636 29.636

GRAMS PER DROPLET .00000 .00679 .00679

ESTIMATED MEAN DROPLET MASS .00679 GRAMS

STANDARD DEVIArION OF IEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESiIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.31 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0140384 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCUI.ATION * 67.000

FOR COYVERSION FACTOR PPM/AB * CALIBRATION k 67.000

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PFR MINUTE TO TOTAl. MASS

BASED ON CALCULATED CON'/LRSIOM FACTOR (PPM/AB) 3.94337 F.RCENT

BASE ON CALIBRATION CONVERS:OH FACTOR (PNM/AB) 3.79591 PERCENT
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TABLE F-19

EVAPORATION EXPERIMENT NO. BLF3 SERIES ID 2**4 FACTORIAL EXPERIMENI

DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/TOP SURFACE

WINDSPEED 11.0 MPH, AIR TEMPERAIlRE 60 DEG F., RELATIVE HUMIDITY 37%

SUMMARY OF LIQUID CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SU3JSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 4.800 4.800

NUMBER OF DROPLETS .000 T36.000 736.000

GRAMS PER SQ METER .000 28.452 28.452

GRAMS PER DROPLET .00000 .00652 .006'z2

ESTIMATED MEAN DROPLET MASS .00652 GRAMS

STANDARD DEVIATION 01 TEST DROPLET MASS o00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.28 MILLIMETERS

DIFERFNr! BETWEEN SAMPLE MASS ES:!,IATES .0031677 GRAMS

FOR CONVERSION FAC'OR PPM/AR * CALrUL.ATION * 69.000

Frrý CONVERSIoN FACTOR PPII/kB * CLIBRATION * 69.000

kATIO OF TESf MASS ANALYZE-D 81 MIRAN SAMPc ING AT 75 LiTERS PER MINUTE TO TOTAL 14A<;S

BA$-FD ON CA!CULATED CONVERSION 'ACCOR (PPM/AB) .91917 PERCENT

BASL ON CALIBRATION CONVERSION FACTOR (PPM/AB) .88523 PERCENT
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TABLE F-20

EVAPORATION EXPER.MENT NO. BI..F4 SERIES D 2**4 I'ACTORIAL UXPERI4ENT

DIETHYLMALOHATE DROPS ! MW DIA., 1000 CP (IoQut) VISCOSITY

NOMINAL CONTAMINATION DENSITY 30 GMSISQ METEP ON OAK/TOP SURFACIE

WTUDSPEED 11.0 MPH, AIR TVMPERATURE 63 DEG F., RI..AlIVE HU011DITY 30%

SUMMARY OF LIQUID CONTAMINATION RY SUBSTRATE IlOsUIION

SUBSTRATE 1 SU3SIRATE 2 SUBSTRATE 3

CONMAMINATION, GRAMS 'COO 5,200 !.200

NUMBER OF UROPLETS .000 73,16,.000 736.000

GRAMS PER '3Q METER .000 ,0.819 30.819

GRAMS PER DROPLEt .00000 .00707 .00707

ESTIMATED MEAN DROP(.ET MASS .00107 GRA?,',

SrAgirARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

FTANDARD ERROL OF MEAN MASS ESTIMANT .0000C GRAMS

EQUIV4.LE~ji' DROPLET DIAMETER 2.34 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0041423 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 6Q.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 69,000

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT 77 LITERS PER MINUTE TO TOTAL MASS

BASED ON CALCULATED CONVERSION FACTOR (PPM/AB) 1.04513 PERCENT

BASE ON CALIBRATION CONVERSION FACYOR (PPM/Ag) 1.00329 PERCENT

APPENOIX F 21



TABLE F- 2

EVAPORATION EXPFRIEN" NO. BI.F5 SFRIES ID 2*, FAC.TORI,1. EXPERIMENF

DIETHYLL4..ONATE DROPS 2 1M DIA,, 100 CP LIQUTLO VIS)COSiTY

NOMINAL CONTAHMIATION DENSITY 30 GMS/rO METER ON 0•,K[OTTOM SURFAC,

WINDSPEEO 3.0 MPH, AIR TEMPERAWURE 60 DEG F., RELATIVE Il;•IIDITY 3?m

SUMMARY OF LIQUID CONTAMINA' iON BY S.UBSIRATE POSIIION

SIlhSTRATE i SU8STRATE 2 'J.OSIRAIE 3

CONTAMINATION, GRAMS ,000 4.600 4.600

NUM3ER OF DROPLETS .000 736.000 736.000

GRAMS PER SO MEYER .000 27.269 27.269

GRAYS PER DROPLET .O00000 .00625

ESTIMATED MEAN VROPLE1 MASS .00625 GRAMS

STANDARD DFVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR Of MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.25 M1ILLIMETERS

DIFFERENCE BEr•wu., SAMPLE MASS ESTIMATES .0096249 GRAMS

FOR CONVERSiON FACTOR PPM/AB * CALCULATION * 69,0C0

FOR CONVERSION FACTCR PPM/AH * CALIBRATION * ,9.000

RATIO OF IEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PER MINU'E TO TOTAL MASS

BASED ON CALCULATED CONVERSION FACTOR (PPM/AP) 3.21802 PERCEN"

BASE ON CALIWPATION CONVERSION FACTOR (PPM/AB) 3.11039 PERCENT
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TABLE F-22

EVAPORATION EXPERIMENT ND, BLF6 SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMINAlION DENSITY 30 GMS/SQ METER ON OAK/BO TOM SURFACE

WINDSPEED 2.9 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HLKIOITY 37/

SUMMARY OF LIQUID CONTAMINAYION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 SUBS T RATE 3

CONTAMINATION, GRAMS .000 4.900 4.900
NUMBER OF DROPLETS .000 736.00G 736.000

GRAMS PER SQ METER .J00 29,044 29.044

GRAMS PER DROPLET .00000 .00566 .00666

ESTIMATED MEAN DROPLET MASS .00666 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS .00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2,30 MILLIMETERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0133203 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 69.0C0

FOR CONVERSION FACTOR PPM/ARJ * CALIBRATION * 59.ur00ic

RATIO OF lEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS PtER MINUTE T3 IOTA. MASS

BASED ON CALCULATED CONVERSION FACTOr! (PPM,'/AF) 3.75394 DERCENT

BASE ON CALIBRATION CONVERSAON FACTOR (PPM/PB) 3.61117 PERCENT
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:7ABLE t-U23

EVAPORAIION EXPERI14ENT NO. BLFT SERIES ID 2**4 FACTORIAL EXPERIMENT

DIETHYLMAI.OWATE DROPS 2 M" DOA., 1I06 CP LI'UID VISCOSITY

NO*4NAL COWTAMINATION DENSITY 30 GMS/Sa METER ON OAK/BOfTON sURFACE

WINDSPEED 11.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HIU14DITY 3U%

SUMMARY OF LIQUID CONTAMIWATION BY SUBSTRATE POSITIOM

SUBSTRATE 1 SUBSTRATE 2 SUBSTRATE 3

CONTAMINATION, GRAMS .000 .40O0 4.400

NUMBER OF DROPLETS .000 7736.000 736.COO

GRAMS PER SQ METER .000 26.086 26.086

GRAMS PER DROPLET .00000 W10•98 ý0059,9

ESTIMATED MEAN DROPLET MASS .O0598 GRAMS

STANDARD DEVIATiON OF TEST DROPLET MASS .O0000 CCAMS

STA,,RD ERROR OF MEAN MASS ESYNIANT .00000 GRAMS

EQUIVALENT DROPLET DINETER 2.22 MILL'METERS

DIFFER.,CE BETWEEN SAMPLE MASS ESTIMATES v",'-`3 GRAMS

FOR CO4VERSI•N FACTOR PPM/AS * CALCL P'y I ei9.0WO

FOR CONVEPSION ;ACTOR PPH/AB * CAL n W.N()N * 69.000

RA@iI0 OF TWST MASS ANALYZEr JY MIRAN SAMPLING AT ?5 LAIERS PER MJJTE TO TOTA. MASS

BASED ON CALCULATED CONVERSION FACTOR (PFMI•,%) .93294 PF,'CENT

BASE ON CALIRRATION CO•NV-RSION FACTW (PPM/AB; .90161 PERCE.TT
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TABLE F-24

EVAPORAIION E0PERIIMENT NO. BLF3 SERIES to 2**4 FACTORIAL EXPERIMENT

D!EThYLMAI.ONATE DROPS 2 MM DIA., 1000 CP L.IOUItD VISCOSITY

N(OINA(. CONTAMINATION DENSITY 30 GMS/SQ METER ON OAK/BOrTOM SURFAvCE

WINDSPI2ED 11.0 MPH, A!R TFMPERATURý? 60 DEG F., RELATIVE HUr4IDITY 50%

SUMMARY OF LIQUiD CONTAMINATION BY SUBSTRATE POSITION

SUBSTRATE 1 SUBSTRATE 2 dUBSTRATE 3

CONTAMINATION, GRAMS .000 5.100 5.100

NUMBER OF DROPLETS .000 736.000 736.000

GRAMS PER SQ METER .000 30.228 30.225

GRAMS PER DROPLET .00000 .60693 .00693

ESTIMATED MEAN DROPLET MASS .00693 GRAMS

STANDARD DEVIATION OF TEST DROPLET MASS ,00000 GRAMS

STANDARD ERROR OF MEAN MASS ESTIMANT .00000 GRAMS

EQUIVALENT DROPLET DIAMETER 2.33 MILLIMCTERS

DIFFERENCE BETWEEN SAMPLE MASS ESTIMATES .0030617 GRAMS

FOR CONVERSION FACTOR PPM/AB * CALCULATION * 68.000

FOR CONVERSION FACTOR PPM/AB * CALIBRATION * 68.000

RATIO OF TEST MASS ANALYZED BY MIRAN SAMPLING AT 75 LITERS IER MINUTE TO TOTAL MASS

BASED ON CALCULATED CONVERSION FACTOR (PPM/AB) 1.01144 PERCENT

BASE ON CALIBRATION CONVERSION FACTOR (PPM/AB) .98053 PERCENT

A•,PENDOPX F ?35
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APPENDIX G

PLOTS OF DROPLET RESIDUAL MASS VERSUS TIME

237



EVAPORAT'ION EXPERIMENT NO(-. GmLF SERIFS ID 2*o,4 FACrORIAL [E-XPEr:RIMENI*
DIETI-YL-MALC)NATE. IJROPS 2 MM [)IA., 100 CP []QUID VISCOSITIY
NOMINAL COWrAMINATION DENSI[Y 30 G/SC) METEf-R ON HICKORY LEAF/TOP" SURFACE
WINIJSPEEL) 3.0 MPH, AIR TE.MPERAIIJRE 60 [LEFG F._ REL-ATI(VE HUMIDITY 4599

8.0

= ~ Experimerital Value
7.0 - Half-Life Model Fit

E

()5.0

-~40

1"-ý
0-

2.0

-0CC

1) .0 R 0El Lj t

1.0se EFirrie(min

Figure G --- I [Jroupl& R(2 Kd uo Mos~s 11 IOii
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EVA'PORArION EXPERIMENT NO. GLF2 SERIES ID 2*-. 4 FACTORIAL EXPERIMENT
DI ETHYLMAWONATE DROPS 2 MM DIA., 1000 CFP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 (;/SQ METER ON HICKORY LEAF 'TOP 'iSRFACE:
WINDO'PEED 3 MPH, AIR I'EMPERAiURE 60 DEC F, RELATIVE HUMIGl)Ir 39"'a

8.0

0o [Experirnental Value

7.0 a Half-Life Model Fit

""6,0 -o

U5.0 0
0 0_#_ I C
•4.0 -
Y 4 Q 0

00
L_ 0
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3 . 0

T)

S2.0 -

20 -
1.0 OrjOC)OOOOC1 C3OO( L

0 .0 -- T--I -T -1 - T -I- -- T -r - r- r - -- ... ..... -T -- ..... F -r .....

0 120 24.0 360 480 600 720 840 960 1080 1200
Eclpsed Time (rain)

Figure G-.2. Droplet. Residucl Mu rsu, ]irre.
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EVAPOR<ATION EXPERIMENT NO, GLF:3 SZRIES 10 '24t4 FACTORIAL EXPERIMENT
DIE1}iYLMVALONATE DROPS :2 WV~ DIA., 100 CP IJQUJID VISCOS-rY
NOMINAL CON fAMINATPON OE.NSITY '15 GC/SQ METER ON HICKORY LEF/'rop SURFACE
WINDSPEED I I MPH, AIR~ TMPERATI .)R 603 L)E F., RELAfl7VE HUJMIDIT'Y 4Ois

8. 0

o Eixperirrlentchl Value
7.0 0 Half-Life Modiel Fit

co 5.0 -0

4.0 0

0. 0
0

3.0

2.0 0

00) r(o)

03.0 VT- -------
0 60 2 20 '18 80 2 40 35D0 '36 0 4 20 4 80 5 40 "Y")

Elau-sed Fimne (mmni)

I inure G --3. D)rc~plet EH&"ciduaI NA3 ver sus Tfirlle
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EVAPORATION EXPERIMENT NO. GLF4 SERIES ID 2.*4 FACTORIAL EXPERIMENT
DIcrhYLMAL.CNArE DROPS 2 MM DIA, 1 O00 CP UQUID VISCOSITY
NOMINAL CONTAMINATPON DENSITY 30 G/SQ MEI'ER ON HICKORY LEAF/TOP SURFACE
WTIDSPELD 11 MPH, AIR rEMOERATURE 60 DEG F., RELATIVE HUMIDITY 3ft

m•1 ~ 8,0 ....

o - Experimental Value
7.0 n = Half-Life Model Fit

w.O1

0

2.0

O~oOR

10
0

0. .0 .- T

S.~
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•iqm 0, 0 .. .. I--T-- ---- T-'' -- [-1-.. "-T- F--l -- T-r- •---1--'i'-"

0 60 120 180 240 300 360 420 480 540 600
Elapsed Time (mirn)

1 .. Orpipt Residcf,! Ma'ss Versus Time.

j in



EVAPORATION EXPERIMENT NO. (LF5 SERIES IL) 2**4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA, 100 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 50 G/SQ METER ON HICKORY I.EAF/E3OTTOM
WINDSPE.-O 3.0 MPH, AJR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 58x

8.0-

0 = Experimental Value
7.0 0 H flalf-Life Modei Fit

1E

cr 5.0

_- 1 0
TO 0

a:01 - 0a £[Oooo

I.~~ 0 -- 0. 0I c- o :•

, 240 360 480 60( 120 840 7(0 0

H.... ':-i : t Fin I .•e t ! ,

AP-I-t'.I, 1 242



EVAPORATION EXPE:RIMENT NO. GF6 SEREIES ID 2**4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 1O0 CP LIQUID \/I.COSITY
NOMINAL CONTAMINATION DENS1Tf 30 G/SQ METER ON HICKORY LEAF/BOTTOM
WINDSPEED 3.0 MPH, AIR TEMPERArURE 60 DEG F., RELATIVE HUMIDITY 55%

8.10

o Experimental Value

Oa Half-Life Model Fit
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S5.0

4.0

0

3 0
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0 - -----
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EVAPORATION EXPERIMENT NO. GL.F7 SERIES ID 2*,'4 FACTORIAL EXPERIMENT
DIEFHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY

NOMINAL CONTAMINATION DENSITY 50 G/SQ METER ON HICKORY LEAF/iBOTOM
WINDSPEED 1 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 38x

i ~8.0-.
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--r---'--n H a f-Life M o7= a -el Fit

S•-" 6. 0
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EVAPORATION EXPERIMENT NO. GLFS SERI'2S 10 2*+A, FAC1{)RWA. FXPEFRIMEN T

IJIETHYLMALONATE DROPS 2 MM DIA., 1000 LP LIQUO~ V15C0SjTY
NOMINAL CONTAMIINATION DENSITY 30 c/SQ METER ON HICKORY LA/(fO
WINDSPEED 11 MPHJ. AIR TEMPERATURE 60 DEG F., RELUIWc HUMIDITY 50.Ot
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7.0]c) Exper-ir-nentol ac
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EYAPORAVION EXPFRIME:Nr NO. CIF9 SE*RL*:IE 10) 2* 4 FACTOR-Imt. EX`.XRIMENTDHETHYJ AIDONATE 1D-ROPS 2 MEM PYA., 1 00 ICP 1. QU0DVSOIhIOMMINAL CONTrAMINATION DENSITY 30 C/SQQ METER ON OAK L.EAF/TOP SURFACEWIINDSPEED 2 a MPH, AIR RTAEMPRATURE C-O DEC F. RELATiVE HUMIDITY 44x

1. 
0 E x p e r im en t ai l l t e

7:.I0 Halt-Life Model Fit.
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EVAPC)IAVIC)lN f-XPFRlMNT NO. ci.'3rF 0 SEIES ID l-~A("GfClAL. EXPERIMENT
LJIETHYLMALONATI DRfOP3 2 MM DA, '1000i CP LIQUID V`-C05fr(
NOMINAL CONitAMINATION !`ENH 0, I,"V¶) METTR ON OAK UL2AF/TOP SURFACE
WW;;lSPE-.EI' 2,4ý (PH, AIR 'rEMPEFRArUIR bfO DIEG F, REL~ATIVE HU.MII)IY 52jK

Exflcprlirnentcil Vcilue
7.0 - c--UeModel Fit
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40-

A-3 .0

1.0- E30oI002

ri 120 240 360 -1-80 600 '720 8,10 960 10801200
Ela~psed Time (mr&)l

figure G ' Dropiet Ren--duo! Mcm- N ' r we.
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E~VAPORATIONh ED(PIRIME:NI r'NO. GLFI I SC5-J3S 11') 2oo-4 FAC ' F)ALW EXPI-RIMU.N
flIETHl YLMALONATE DROPS 2 MM DIA., 1OC (.V' Ucli.jlo VISCOSdy
NOMIN~AL CONTAMINATION DENSITY 30 G .0MF:E.1' ON DAK L2AF~/TOP SRAE
WINDSPEED 1 1 MPH. AIR IVEMPERATUR( "600ETG F'., RELA~iV~E HUN1II(l4" '5'

8.01

E xp~rerin-etoi Vc-;Iue
/0 jj Holf-4-~ife M, del Fit

6 0

U5.0~

40

00
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0 60 120R 180 240 300 3-60 4-20 480 540 (300
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h g ti G--1 1 .Droplet Fesid,-ucii Milý; VersiuA.-. iry~rrL
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FYA--ORAYIO:,ý 'XP1-ERIh'NK[ NO. UU1i2 SERIES ID 2*4,4 FACTORIAL EXPERIMENT
D~E~hY~w~CýNrE '(PS 2 MM VIA.. 1 000 CP LIQUID VISCGSITY

NOMINAL COiMNC9DEN$I1TY 30 G/SQ METER ON OAK, LEAF/TOP SURFACE
WINDSPEErl 11 MP-i AiR~ WAIPEfRATURE 60 DEG F., RELATIVE HUMIDITY 40x

8. 0

o Experim-ental Value
7.04n Half-Life Model Fit
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n

01

I

0 60 1 2C I J20 2410 ThO'0 360 420 480 540 600
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EVAPORATION EXPERIMENT NO. GLF1 3 SERIES ID 2.*4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/BOTTOM SURFACE
WINDSPEED 2.8 MPH, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY 44%

8.0-

o - Experimental Value
7.0 n Half-Life Model Fit

6.O-

35.0 -
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Fiqure C - 135. Droplet Residucil Mos.s Versus h-iie
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EVAPORATION EXPERIMENT NO. GLF1 4 SERIES ID 2..4 FACTORIAL EXPERIMENT
DIETHYLMALONATE, OROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/BOT-OM SURFACE
WINDSPEED 2.8 MPH. AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 4--

8.0-

o = ExDerimental Value

7.0 0 = Half--Life Model Fit
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E 8

S5.0 - ::
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0 00 600 900 1 200 1 500
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Fi-jure G0- 14- Droplet [eIdu.iIl Miss Versus Tlire.
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EVAPORAFIGiN EXPERIMENT NO) GLF15 SERIES ID 2~**4 FACTORIAL, EXPEFRIMENT
DIETHYLMVALONATE DROP5 2 MM DIA., 100 CP LIQUID VISCOS[FY
NOMINAL CONTAMINATION DENSITY 30 G/SO METER ON OAK( LEAF/BOTTOM sIJRFACE,
WINDSPEED 11 MPH-, AIR TEMPERATURE 60 DEG F., RELATIVE 1-10MIDIfY 3c5

89.0-

o Experimertal Va~lue
'7. 0 0 Half-L.ife Model Fit

cn 5. 0

4.0
0B
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o 00
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Figure C 1 5. Drt ipkt I 'esidtl Moiss Ver st~i 'H 1IC
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EVAPORATION FXPFJR1MEN[ NO, GL1FIF6 SFRIES ID 2*o4 FACIORIAL. EXPERIMENT
DUIIEHL.MALOCNATE DROPS 2 MM 0IA., 10D00 CP LiQUID VISCO)SlP(
NO0MINAL CON'TAMINATION DENSITY -30 G/SQ MIJER ON OAK i-EAF/BOTTOM SURFACE.
WINDSPEE:D 11 MVPH, AIR FEMF'ERAVURF 60 DEC F-, RE)'.A.TIVE HUMIDITY 313%

8.0

o -Experir-nerital Value
7.0 2 n 1-alif--Life Model "it

, )6.0

U)H In 5.0
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EVAPOR~ATION E.XPECRIMENT NO, HE..F1 SER~IES ID 2o*4 FACTORIAL. EXPERIMENTDIETHYLMALONATE DROP5 2 MM DIA., 100 CP LIQUID VISCO5ITYNOMINAL. CONTAMINATION DENSITY 350 C/SQ METER ON OAK I-EF./TOP suRFACEWINDSPEFO 3 MPH, AIR rEMPERATR'ý.I 60 DE--G. F~, RELAIVE HUMIDITY 39z

8,0-

C) Experimental Value
7.0 Half~-Life Model Fit
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EVAPORATION EXPUIIM.;.'CNT NO. BLF2 :SERIES I1 2*.4 FACTORIAL EXPERIMENT
DIE-HYLMALONATE DRt'1 2 MM DIA., 1000 CP UQLJID VISCOSIrY
NOMINAL CONTAMINAVIUN DENSITY 30 G/SQ METER ON OAY LEAF/TOP SURFACE
WINDSPEED 2.9 MPH, AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 39x
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EVAPORATION EXPERIItENT NO. BLF3 SERIES ID 2*,4 FACTORIAL. EXPERIMENTDIFTHYLMALONATE DROPS 2 MM DIA., 100 CP UQUID VISCOSITYNOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/TOP SURFACEWIN.SPEED 11 OAPH, AJR T'EMPERATURE 60 DEC F.. RELATIVE HUMIDITY 37A
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VFAPORATION EXPERIMENT NO. BLF4 SERIES ID 2*•4 FACTORIAL EXPERIMENT
IIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

SNOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/TOP SURFACE
4IINDSPEED 11 MPH, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY 20X
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EVAPORATION EXPERIMENT NO. (3LF5 SERiES ID 2-*4 FACT3RIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITYNOMINAL CONTAMINATION DENSI1Y 30 G/SQ METER ON OAK LEAF/BOTTOM4 SURFACEWINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEC F., RELATiVE HUMIDITY 37%
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cEvjpo~run E;P-ýh j'40. EFI3 SERIES lfl 2-34 %1ACTORIN.. EXF0?XTIMCNT
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EVAPORATION EXPRIME.NT NO. BLF7 SERIES ID 2•.*4 FACTORIAL EXPE(RIMENT
DIETHYLMAL,.',NATE DROPS 2 1M DIA., 100 CP IJQUi) VISCOSIIY
NOMINAL CONTAAMINATION OENSITY 30 G/SQ MET'ER ON OAK LEAr"/BOrI'TOM SURFACE:
WINDSPEED 11 MPH, AiR TEMPERAIURE 60 DEG F., ,A'RI:E HUMIDITr 3ft
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EVAPORATION EXPEFIMEN] NO. 13iF8 5"RiE. ID~ 2o4 IrACTORIAL EXPE2RIMENr
01UNMYLMAALONATE DR~OPS 2 MM DWA. 1000 CP' LQUID VISCOSITY
NOMWNAt. CONTAM4INATION DENS!TY' 30 / SQ METER ON OAK LEAF/1CYVTUM SURFACE
WINDSPUFJ) 11 MFHA, AINS TEMP5RAI URE 60~ DEG F., REAtIkVE HUMIDITY SOX
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EVAPORATION EXPERIMENT NO. GLF1 SERIES 19 2.,4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON HICKORY LEAF/TOP SURFACE
WINDSPEED 3.0 MPH, AIR TEMPERATURE rl) DEC F., RELATIVE HUMIDITY 45x

Elapsed Time (min)
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EVAPORATION EXPERIMENT NO. GLF2 SERIES ID 2,*4 FACTORIAL EXPERIMENT
DIE-HYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 GiSQ METER ON HICKORY LEAF/TOP SURFACE
WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 31ys

Elapsed Time (min)
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EVAPORATION EXPERIMENT NO. GLF3 SERIES ID 2,,4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DOA.. 100 CP LIQUID VISCOSITY
NOMINAL CONTAMINATIOCN DENSITY .30 G/SQ METER ON HICKORY LEAF /fOP SURFACE
WINDSPEED 11 MPH. AIR TEMPERATURE 60 DEC F.. RELATIVE HUMIDITY 40%

Elapsed Time (min)
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E VAPORATION EXPETRIMENT NO. GI...F4 SERIES 10 2-.4 FACTORIAL EXPERIMENT
DIEIW-Y.MALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOS!TY
NOMINAL. CONTAMINATION DENSITY 30 G/SQ METER ON HICKORY LEAF/TOP SURFACE
WINDSPEED 11 MPH, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY 38
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EVAPORATION EXPERIMENT NO. GLF5 SERIES ID 2**4 FACTORIAL EXPERIMENT'
DIETHYLMALONATE DROPS 2 MM D A.. 1i00 CP UQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON 1I1CKOR'l LEAF/fO)TOM
WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RE'ATIVE HUMIDITY 58z
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EVAPOFRAI'ON EXPERIMENT NO. GLF6 SERIES ID 2•'4 FACTORIAL EXPERIMENT
DIETHYWVt._.ATE DROPS 2 MM DIA., 1000 CP L.IQUID VISCOSITY
NOMINA CONTAMINATION DENSITY 30 G/SQ METER ON HICKORY LEEAF/BOT-TOM
W!NDSP'EED 3.0 MPH, AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 5,5%

Elapsed Time (min)

0 120 240 360 480 600 720 840 960 10801200
LL00000_J6.LL L , L1l

_0

0
0-0 

0oO0

0

~ 000000

CT)0

00

L000

S• 0O0

Ld

! 1I' -- !X I



EVAPORATION EXPERWIltENT NO. GLFI SERIES ID 2**4 FACTORIAL EXPERIMENT'
DIETHYLMALONATlE DROPS 2 MM DiA., 100 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY .. 0 G/SQ METER ON HICKORY I.EAF/BOIrTOM
WINDSPEED 11 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 38
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EVAPORATION EXPERIMENT NO. GLF8 SERIES ID 2*.4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA, 1000 CP UQUID VISCOSIlY
NOMINAL CONTAMINATION DENSITY 30 C/SQ METER ON HICKORY LEAF/BOTTOM
WINDSPEED 11 MPH. AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 50%

Elap sed Time (min)
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EVAPORATION EXPERIMENT NO. GLF9 SERIES ID 2",,'4 FACTOIIAL EXPERlMENTDIETHYLMALONATE DROPS 2 MM DIA.. 100 CP UQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LJ.A4F/TOP SJJRFACEWINDSPEED 2.8 MPH, AIR TEMPERATURE 60 CEG F., RELATIVE HUMIDITY 44%

Elapsed Time (min)
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EVAPORATIDN EXPERIMENT NO. GLF1 0 SERIES ID 2.-4 FACTORIAL EXPERIMENT
DIEI-LMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 C/SQ METER ON OAK, LEAF/TOP SURFACE
WIND'PEED 2.8 Mfr7. AIR TEMPERATURE 60 DEG F.. RELATiVE HUMIDITY 52x
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EVAPORATION EXPERIMENT NO. GLF I 1 STRIES ID 2**4 FACTORIAL EXPERIMENT
pIETHYLMALONATE DROPS 2 MM DIA., 100 CP tIQUTD VISCOSITY
NOMINAL CONTAMINATION DENSI1Y 30 G/SQ METER ON OAK LEAF/TOP S(1RFArF
WINDSPEED 11 MPH. AIR TEM4PERATURE 60 DEC FK. REIfTIVE 1,1,'MIDITY 55M

Elapsed Time (min)
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EVAPORATION EXPERIMENT NO. GLF12 SERIES ID 2*-4 FACTORIAL EXPERWMENT
DIETHYLMALONATI DROPS 2 MM DIA.. 1000 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ MIETER ON OAK LF..-'T3P SURFACE
WINDSPEED 11 MPH. AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 40(

Elapsed Time (min)

0 60 120 180 240 300 360 420 480 540 600
0--- 1L -LL JiLJ

00
-ocP

00

. - 10 - 0o f
E0 0

0

00

*E -10- c)OOp

0 0O

a -30

250

0*
CL

> 35

-40

-41

F-'(, ~ 4 Or,,Ach' Fvci -,,or(-Jcr Rai: Verur

A ....Th )i•57



E.VAPORAVION XF , iOERNE N(.?,~ S~E~ F~TDKJHY(-mALC0NA'Q, OROP5 2 MM DIA., 100 CVI LtqU;: IC:;TNOMINN. CONTAMqINATION DENSITY .30 C'/$Q c)l7 N O' LA~I O CVIINOSPEE:' 211 MPH, AIV TEMF'fAATORý (60 Vr, Ln:

0 300 600 900 1 200 '1500
0 4.L.,L~ .2 ~ ~ 4 i 1L wI~? 0~ O

E

(U

C:
0

C.1

020
- 20

-25 ý

~iq~Jr I J 1 1} l)rplef, F~voporzntlor Rohte \ri~Tn



EVAPORATION EXPERIMENT NO. GLF14 SERIES ID 2*o4 FACTORIAL EXFER !ENT
DIF.THYIMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL. CONTAMINATION DENSITY 30 G/SQ MEfER ON OAK LEAF/BOTTOM SURFACE
WINOSPEED 2.8 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDiTY 43%

Elapsed Time (min)
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EVAPORATION EXPERIMENT NO. GLF15 SERIES iD 2.*4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA,, 100 CP UQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/BOTroM SURFACE
WINDSPEED 11 MPH, AIR TEMFERATURE 60 DEG F., RELATIVE HUMIDITY 38%

Elapsed Time (min)
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EVAPORATION :XPERIMENT N). GLFI 6 SERIES ID 2,,,4 FACTORIAL EXPERIMENT
DIETI-Y.MALONATE DROPS 2 ,M DIA., 1000 C(. LIQUID VI5COS,(
NOMINAL CONTAMINATION DENSITY ,30 I $' MET.R ON OAK( LEAF/BOTTOM SURFACE
WINOSPEED 11 MPH, AIR TEMPERAFl. i. 60 DE(. F., RW-ATIVE HUMIDITY 3,i.
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EVAPORATION EXPERIMENT NO. BLF1 SERIES ID 2**4 FACTORIAL EXPERIMENT
DIE)IHYLMALONATE DROPS 2 MM DIA.. 100 CP UQUID VISCOSITY
NOMINAL. CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/TOP SURFACE
WINDSPEED 3.0 MPH. AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITr 39x

Elapsed Time (rnin)
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EVAPORATION EXPERW4ENW NO. BLF2 SERIES 10 2t,,4 WVZTORIAL EXPERIPENT
DIETl-IYLMALONATE DROPS 2 MM DtIA,, 1 00 CP LIQUID VISCOS'Y
NOMINAL CONTAMINAflON DENSITY 30 Gl/rQ METER ON OAK ý,.WF/TOP SURFACE
WINDSPEED 2.9 MPH, AIR TEMPERA1rJRe 60 DEG F,. RELATIVE HUWDITY 39S

Elapsed Time (rain)
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E' A3"CRATION EXPERWMENr NO, (:3T.F3 SERIES ID 2o,•4 FACTORIAL EXPERIMENT
Oi, •IYLMALflNATE DROPS 2 MM DIA., 100 CP LIQUID V:SCOSITY
NOMWNAL CC(,'NAMINA'fION DENSITY 30 G/SQ METER ON OAK LEAF/TOP SURFACE
WINMPSEED i I MPH4, AiR TEMPERAItRE 60 DEG F.. RELATIVE HUMIDITY 37%

Elapsed Time (min)
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EVAPORATION EXPERIMENT NO. SLF4 SERIES ID 2.*4 FACTORIAL EXPErWMEN
DIETHYLMALONATE DROPS 2 MM DIA.. 1000 CP UQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/TOP '3WRFAC"
WINDSPEED 11 MPH. AIR TEMPERATURE 60 DEG F., RELATIVE HUMID0' 20M

Elapsed Time (min)
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EVAPORATION EXPERIMENT NO. E-BLF5 SERIES ID 2*,4 FACTORIAL EXPERIMENT
DIEFHYLM/1.LONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSfTY 30 C/SQ METER ON OAK ILEAF/BOTTOM SIURFACE
WýNDSPE:D 3.0 MPH, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY 37%

Elapsed Time (min)
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EVAPORATION EXPERIMENT NO. EILF6 SERIES ID 2**4 FACTORIAL EXPERIMENT
DIEETHYLMAi-ONATE DROPS 2 MM DIA., 1000 CP LQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/BOTTOM SURFACE
WINDSPEED 2.9 MPH, AIR TEMPERATURE 60 DEC F., RELATIVE HUMIDITY' 37%

Elapsed Time (min)
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EVAFPOATION EXPERIMENT NO. BLF7 SERIES ID 2**4 FACTORIAL EXPERIMENT
DIErHYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VIECOSITY
NOMINAL CONTAMINA-;ION DENSITY 30 G/SQ METER ON OAK LEAF/BOTTOM SURrACE
WINOSPEED 11 MPH. AIR TEMPERATURE 60 DEC F.. RELATIVE HUMICDITY 38*

Elapsed Time (min)
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EVAPORATION EXPERIMFN1 NO. ULF'9 SERIFS ID 2.'e4 FACTORIAL EXPERIMFNT
DIET[hYLMALONATE DROPS 2 MM ,DIA.. 1000 CP LIQUID V!$,CGSIThy
NOMINAL CONIAMINATION DENSIf( 30 Gi-Q METER ON OAK LEAF/BOV OM SURFACE

WINDSPEED 11 MPHW AIR "'EMPER-u4:R. 60 DEG F., RELATIVE HUMIDITY 50"
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EVAPORATION EXPERIMENT NO, GLF1 SERIES ID 2.*4 FACTORIAL EXPERIMENr
DIETHYLtMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSI1Y
NOMINAL CONTAMINATION DENSITY 30 G,/SQ METER ON HICKORY LEAF/FOP SURFACE
WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 455

1.2
0 = Experimentol Value

1 .1 = Half-Life Model FitVl Cumulative Mass:• ~1.0

0.9 ._
U)

U) 1

.i, c; 0.8 -

A AA

AA-. 0 .6 A-

0

0L A•

t)0.4 -
0. A

A o o O0oooo

029 - FJ0
0 .

0 00 )nElo r
0.1 -- IA - j

0 1 2 3 4 5 6---- • I talf •-Lifes

[Figure I--1. 1 -r-octional Droplet Moss VerSuL Droplet [loll -Life.
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EVAPORATION EXPERIMENT NO. -LF2 SERIES ID 2**4 FAC[ORIAL. EXPERWMENT
DIE'THYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 ._/SQ METER ON HICKORY LEAF/TOP SURFACE
WVNDSPEE"D 3.0 MPH, AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 39x

'1.2-
o Experimental Value

1.1 0 = Half-Life Model Fit
S -= Cumulative Mass
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Figure I --2. Froactional Droplet Ms3i Versus [Droplet Half-Life,
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E-VAPORMfION EXPL RIMENT NC. GL.[-- ' E. I ID 2*04 FAC[-ORIAL EXPERIME2N;DIE H Y(tMAL.ONATF:' DROPS 2 MM DIA.. 1 00 CP LIQUID VISCOSIrY -NO.MINAL CONTAMINArION DENSIFY 10 C/sQ MEFER O)N HICKORY LEAF/l-OP SURFACEWINET-3PEE[) 11 MPH, AIR ITFMPERATURF. 60 DEC F.. RELATIVE HUMIDITY 4()%

0 Experimenital Volue
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rigure I-I.Fractional Dr-oplet: Mns, Versus Droplet Half-Life.
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EVAPORATION EXPFIIH-ME[NI NO. GtJ.4 SLuRIF-[ ID 2',-4 FACTORIAL EXPERIMENT
DIE mIYLMA1.NArE. DROPS 2 MM OWA, 1000 CP LIQUID VISCOSITYNOMINAL., CONTAWNArION 0E!TY Y) CG/'SQ METER ON HICKORY LEAF/TOP SURFACEWIN[DSPU."D 11 MPH AIR Tf,'.MPERATURE 60 DEG, F., RELATIVE HUMIDITY - 38%

1,2
LExperir-nental 'v iue

1.1 U = Hal[-Life Modei Fit
A = Cumulactive Mass

1 .0
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Figure 1- 4 f-r •cu :orl c 'n ,c ý et Mo 3s Versus Dripte1 - - I ife,
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EVAPORATION EXPERIMENT NO. LF•5 SERIES ID 2o*4 FACTORIAL EXPERIMENTDIEIHYLMAL.ONArE DROPS 2 MM DIA., 100 CP L.IQUID VISCOSITYNOv,ý 1AL CONTAMINATION DENSITY 30 G/SQ METER ON HICKORY LEAF/LO'1TOMWI-N-D',LFEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 58X

'1.2 -.
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EVAPOlRATION EXPERIMENT NO. GLF3 SERIES ID 2**4 FACTORIAL EXPERIMENT
DIETHYL4AALONATE DROPS 2 MM DIA., 100C CP LIQUID VISCO5ITY
NOMINAL CONTAMINATION DENSITY 30 G/9Q METER ON HICKORY L.EAF/FJOT-IOM
WINOSPEED 3.0 MPH. AIR TEMPERATURE 60 DEG F., RELATIVE HUM!DIY 553

1.2 --
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FrIgure 1--6. Fractionaol Droptie t Ma:t s Ver-,su ()roplet IHolt IW f c•,
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EVAPORATION EXPERIMENT NO, GLF7 SERIES ID 2**4 FACTORIAL EXPE•IMtNr
DI ETJYLMALONATE DROPS 2 MM DIA. 100 CP LIQUD VISCOSf-Y
NOMWNAL CONTAMINATION DENSITY 30 G/SQ METER ON HICKORY LEAF/BOTTOM
WINDSPEED 11 MPH, AIR TEMPERATURE 60 DEG F.. RELATfVE HUMUTY 38x

1.2 o = Experimental Value

1.1 - o = Half--Life Model Fitf--

a = Cumulative Mass
1.0

8

L AO .

U) ASCL 4&
0.6 -

So0.5 -

.•_ u- 0.4 -- "U Aa 2

S0.1
0.0

-0 1 2 3 4 ,5 6
Half Lifes

F (Jure: 1 -. fr :ct~om r,,, M i:. Ve.rsu." Droplet Wilf -L..if.

AF'P"•::L~e 9 6)i•



EVAPORATION EXPERIMENT NO. GLFb SERIES ID 2.*4 FACTORIAL EXPE.RIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON HICK ?Y LEAF/BOTTOM
WINOSPEED 11 MPH, AIR TEMPERATURE 60 DEC F., RELAi,,E HUMIDITY 50x

1.2
o = Experimental Vaiue

1.1 =- Half-Life Model Fit
= Cumulative Mass
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EVAPORATION EXPERIMFNT NO. GLF9 SERIES ID 2-.4 FACTORIAL EXPERIMENTDICETHYLMALONATE DR(.PS 2 MM DIA., 100 CP LIQUID VISCOSITYNOMWNAL CONTAMINATION UENSITY 30 C/SQ METER ON OAK LEAF/TOP SURFACEWiNDSPEED 2.8 MPH. AIR TEMPERATrURE60 DEG F., RELATIVE HUMIDITY 44,1

1.2
o = Experimental Value1i - 0 = Half-l-ife Model Fit
A = Cumulative Hass
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EVAPORATION EXPERIM,".NT NO. GLF1 0 SERIES ID 2**4 FACTORIAL EXPE.RIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/TOP SURFACE
WINDSPEED 2.8 MPH, AIR TEMPERATIJRF 60 DEC F., RELATIVE HUMIDITY 52x

1.2
0 = Experimental Value

1 - = Half-Life Model Fit
A = Cumulative Mass
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Figure 1-10, 0. ractionol Dro.:plet MauB VeruIS Ir)plei Haltf-1-.ife.
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EVAPORATION EXPERIMENT NO. Gt.F11 SERIES ID 2%*4 FACTORIAL EXPERIMENT
DIErHYLMAL.ONATE DROPS 2 MM DIA., 130 CP LIQUIID VISCOS!TYNOMINAL CONTAMINAIION DENSITY 30 G/SQ METER ON OAK LEAF/'-TOP SURFACEWINDSPEED 11 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 55%

1.2 -
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EVAPORATION EXPLR:MENT NO. GLF, 29 'iEIES lIC 2*4'4 F'A(CTORIAL, E:XPEHIMILNI
DIE] HYLHALJDNA!E' P)ROPS 2 MM IDWA, 1 000 CFP IJOU!I7 VIS3COSITY
NOMINAL CONTAM INATION DENSIT-Y 30C G/S~Q ME-FE.R tN O)AK LEAF/TOP: SURFi:AcE

WINI'EE MPH, AIR rEMPERATUR E 60 DEC F, RELAY!VFC HUMIDIFY 40K

o L xP(erirfertal Value
o Hlcilf- -Life, Model F it
A ~CUrnulcadive Ma~ss

E'3

0. A

0.2--)

0 1 2. 3+ 5
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EVYAPZORATION EXPERIMENY NO, GIF1l ý3 SERIES I10 20*4 FACTORIAL E)(PERIMENYOIETHYLMAOI-01ATE CDROPS 2 MM DIA.. 1 00 Cl" LIQUI0 VI'SCO. ITY140MINAL CONTAMiNATIONj DENSIrY .,C).7S METER. ON OAK L.EAF/8070TM SIJRFAC17WINDSFPEE0 2.8 MPH, AIR TEMPERA] LIRE 60 DEG P., REJAT ,IVE H UMUIC1Y 44xu

0 ~E xp e rr, iertal VolUe
1 1 r Hal--Km Model Fit.
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Fig ure 1- 1 3. FroýAioncjl Droplet Mass Veisus Droplet HQ~jf.-lfce
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""E.VAPORATION EXPERIMENT NO. GLF1 4 SERIES IC 2**4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID ViSCOSITY
NOMINAL CONTAMINATION DENSITY 30 G!SQ METER ON OAK LEAF/BOT'OM SURFACE"
WINOSPEED 2.8 MPH, AIR TEMPERATURE 60 DEC F., RELAlIVE HLIKU1DITY 43-

1.2
o = Experimental Value1.11 o = Holf-Life Model Fita C ulquiative Mass
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Figure 1- 14. Fractional Droplet Mass Versu3 Droplet HaIf-Life,
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EVAPORATION EXPERIMENT NO. GLF15 SERIES ID 2**4 FACTORIAL EXPERIMENT
DIETHYLMAL("NATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY
NOMINAL CC)i rAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/BOTTOM SURFACE
WINDSPEED I I MPH, AIR TEMPERATUJRE 60 DEG F., RELATIVE HUMIDITY 38Ix

1.2-
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1.1 - HFalf.-Life Model Fit
A Cunulative Mass
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Figure 1-15. Fractional DropletW Mms Versus Droplet Half--Life,
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EVAPORATION EXPERIMENT NO. GLF'1 6 SERIES ID 2,*4 FACTORIAL EXPERIMENT
DIETHYLMALONATE DROPS 2 MM DIA., 1000 CP LIQUID VISCOSITY
NOMINAL. CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/BOTrOM SURFACE
WINDSPEED 11 MPH. AIR TEMPERATURE 60 DEG F.. RELATIVE HUMIDITY 38x

1.2
o = Experimental Value

1.1 - = Half-Life Model Fit
A = Cumulative Mass

1.0

0.9 -

( 0.8 - A

-- 0 .7m - Z0A

0•0.6 - t:

0.,5 - 8

OA

o0.4 -
0 CPa-03 -

a0

S0 2 - 0
oO.51 -•

,c'

o/
0.

0.0 -T

0 0 2 3 4 6

Half-Lifes

Figure 1-!6. FroctioncO Droplet Mass Versus Droplet Half-Life.
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EVAPORATION EXPERIMENT NO. BLF1 SERIES ID 2..4 FACTORIAL, EXPERIMENT
DIET'HYLMALONATE DROPS 2 MM DIA., 100 CP LIQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/TOP SURFACE
WINDSPEED 3.0 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 39X

1.2
o = Experimental Value

!.1 - = Half-Life Model Fit
A = Cumulative Mass
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Figure I- 17. Fractional Droplet Mas3 V.r 'ws Dropiet 1Hiol- -ife.
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EVAPORATION EXPERIMENr NO. BLF2 SERIES ID 2*'4 FACTORIAL EXPERIMENW
DIETPIYLMALONArE DROPS -2 MM 01A,, 1000 CPJ UQUID VISCOSITY
NOMINAL CONTAMINArION DENSITY 30 G/SQ METER ON OAK LEAF/'COP StJRFACE
WINDSPEED 2.9 MPH. AJR 1.MPERATURV, 60 DEG F, RELAlIVE HUMIDITY 3Y9

1.2
o - Experirmental Value

1,! 0 Holf-Life Model Fit
A = Cumulative Mass
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Figure I--1B, F'ractikncl Droplet Mozs Versu59 Droplet Half-,-Lde.
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LVAPORATION FXPERIMENT NO, BL.F3 SERIES ID 2-'4 FACTORIAJL EXPERIMENTOIEtHYLKIMALONArE DROPS 2 MM DIA.. 100 CP LIQUID VISCOSIIYSNO.•INAV.._CONIAMINAfION L'NSITY .30 /SQ METER ON OAK LEAF/TOP SURFACE-w•I'NSPI: II MPH, AIR TEMPERATLIRE 60 DEC, F.. RELATIVE HUMIDITY 37x

1.2
o = Experimental Value1 .1 - - Half-Life Model Fit
A 'Cumulative Mass
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Figure 9. [ io ti DrD Ql Vro lt H,.gif--I.e,
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EVAPORATION EXPERIMENT NO, BLF4 SERIES 1D 2,,4 FACTORIAL. EXPERIMENT

DIETHYLMALONATE ORCPS 2 MM DIA., 1000 CP LIQUID VISCOSITY

NOMINAL CONTAMiNATION DENSITY 30 G/SQ METER ON OAK LEAF/TOP 'SURFACE:

WINDSPEED 11 MPH, AIR TEMPERATURE 60 DEC F.. RELATIVE HUMIDITY 29%

1.2
o = Experimental Value

1 = Half-Life Model Fit
S--- Cumulative Mass
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EVAPORATION ~ r~r O.£1, SERIE~S 11) 2**4 FACTORIAL EXPCHIMI NrDIJIFHYtMALON1A!"E: 2 MM D1IA., 100 CP ILIQUID E :) uNOMINAL. CONTAMINArý014 DF-NSIDY )C) G,/!3 MFIER O1N OAK' LFAF-:/801Tok '-UKI-ACWINUSPFED .3,G MPH. AIR rEMPERA'rURý fM) DEG' F., RFL.AT!VE IUI1'i7x
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EVAPORATION EXPERIMENT NO. BLF6 SERIES ID 2,*4 FACTORKAI. EXPWETNT
DwrHYLMALONATE DROPS 2 MM DIA., 1000 CP UQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF /90C'T70M SURiACE
WINDSPEED 2.9 MPH, AIR TEMPERATURE 60 DEC F.. RELATIVE HUW.M1DiPY 37X

S~1.2 .-

o = Experimental Value
1.1 4 o = Half-Life Model Fit

a, = Cumulative Mass
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EVAPORATION EX(PERIMENT NO. E3FIF' SERIES ID 2..4 FACTORIAL EXPERIMENTDIETHYLMALONATE DR~OPS 2 MM 01A., 100 CP LIQUID VjSCOSITyNOMINAL CONTAMINATION DENSITY 30 C/SQ METER ON OAK( 11AF/BOTTOM SURFACE.WINOSPEED 11 MPHA, AIR TEMPERATURL 60 DEG F., REtATPVE HUMIDITY 38x

1.2-
*o Ex 'Perimental Value

1.1 0 =Half--Life Model Fit
* =Cu1muLlative MOSS
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EVAPORATION EXPERIMENT NO, BLF8 SERIES ID 2**4 FACTORIAL EX*.RIMENT
DIETHYLMALONATE DROPS 2 MM DIA,. 1000 CP UQUID VISCOSITY
NOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK LEAF/BOTTOM SURFACE
WINDSPEED 11 MFH, AJR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 50X

1.2 -
"o = Experimental Value

1,1 - = Half--Life Model Fit
& = Cumulative Mass

1.0

o0.8 '4,t
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0A
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F jute I--24. Free ionai Droplet Munn Versug- Droplet Half-,-i]fe,
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APPENIJIX J

DATA (N SPREADING OF DEM DROPLETS DEPOSITED ON LEAF SURFACES

31.5



TAVE~L .1-1 Max imunu, M n Dunm a~nd Average Spread Di1am1eters ot ? imn
(Dla. ) .WM Dropl ets Depos ited~ On Groeen Hickory Leaves.

.7. rr T^s "T6Tr 'TCST -TST"' 'TrST-
# Ie # 3 #4 #5#6 #1#

DlxfO2 VdO?~ 010x2' D1.02 [x 1) D~x2 )lxD2 Dlxi) [ix

66fl 5 5 35 2 P 4 4 4~ 5 4 9 4 4 4
85 5 4 14 4 7 5 4 4 4 4 5 4 5 4

8 4 5 4 6 4 7 5 4 4 6 4 1 4 4 4
ý4 6 6 5 4 6 5 S 4 5 4 4 4 5 i
555 6 4 8 6 4 4 li 4 4 4 44

6 6C 5 4 6 5 44F i64 4 64ii46: 6 3 6 5 5 4 S54 53 6 4
4465 6 4 ~5 5 54 4 4 5 45/ 6 74 6 6 4 4 5 4 4 4 544 4 8 5 4 4 7 6 5 e 4 4 4 4 5 5

815 7 6 12 4j 6 5 4 4 4 4 4 4 5 4
6 5 7 7 6 4~ 6 5 4 4 4 4 4 4 6 4
8 6 7 6 7 6 7 7 4 4 4 4 4444
6 4 9 6 714 6 5 5 4 5 A 5 54A
~5 F7 5 6 5 7 6 4 4 6 5 4 4 4 4
5 5 7 6 7 5 75 4 4 di4 44 4 4
7 6 ;'5 6 4 5 4 4 4 5 54 5 4
6 5 8 6 6 3 8 7 5 4 4 4 4 4 5 4
7 5 7 5 7 6 6 4 4 4 4 4 e 3 -3
8 6 55 6 5 9 6 5 3 54 5 4 5 4
8 411 5 6 5 5 5 4 1 4 4 8 4 4 4
5 511l5 5 4 12 6 4 4(44 4 4 4.4
8 5 6 6 6 4J 7 6 4 74 4 4 4 4
5 5 7 5 6 6i 8 8 4 4 4 4 513 4 4
7 5 7 6 6 6 7 6 5 47 4 4 4
8 4 F) 6 5 9 8 5 4 4 4 4 4 4 4
1 4 7 5 5 4 6 6 4 4 4 4 5 4 5 4
6 6 6 6 8 6 6 6 4 4J4 5 5 4 4
6 6 8 5 6 410 6 4 4 4 444 44
7 6 7 5 6 610 6 4 4 4 4 54 4 ~3

65 6 5 8 4 8 7 4 4 5 4 5 4~ 5 4
556 5 5)4 8 5 3 4 4 5 44

16 666 54 6 64 4 4 .
6 5 6C 7 5 7r 4 44 4 6 41 4
5 5 9 6 5 4 10 444444 55
6 510 5 6 4 P 7 4 5 4 4414 4
6 6 8 7 7 5 6 5 4 4 1 4 4 4 5 4
54 575 94 66 56 4 444 65q

5 94 2 615 4445 4 53

5.59m, 6.lbnui 5.94nii 6.49mim 4 m 4. 3l1rrm 4. 30(m 4.281m.i

0:.81 10.8 40 1.0 0 [ G'. 4 3
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IABIE J-.2 Ma; mum, Mifinim ýwd Average Spread DiameLers of 2 mm
(j) i ,,,) OE-.M I roplets Deposited on Green Oak Leaves.

#9 #10 It 1 #12 .#13 #14 #15 #16

DIxD2 DIxo?, D)i x D2 DIxD2 01 xD2 DlxD2 DlxD2 Dl:t2

1 u1MI mll n l i ti 11 1A iu mUi l mm nun nill own fi li n mn i nn

6 5 ( 8 5 6 5 4 4 4 4 - 5 4

6 4 7 4 5 5 5 3 4 5 5 4 -- 44

6 4 5 8 5 6 1 5 4 4 - 5 4

6 5 6 4 8 5 9 4 4 4 4 -- 44
54 15 66 44 4 4 - 14

5 5 4 4 5 5 7 5 4 4 4 4 -4 44

Is 5 5 5 6 4 5 3 4 4 5 4 - 44

6 5 5 4 5 5 6 4 4 5 5 4 - 44

6 5 8 5 6 6 6 4 4 4 4 4 -- 44

8 5 5 4 6 5 6 4 4 4 5 4 -- 4

9 5 6 5 5 5 5 5 4 4 4 4 - 5 4

66 6 5 6 6 5 4 4 4 4 3 -- 5 4

7 6 8 5 5 5 6 4 4 5 5 5 -4 44

9 5 6 6 6 5 7 5 4 4 5 4 5 - 54

5 4 Y 5 5 4 7 4 4 4 4 4 -- 44

10 5 6 5 6 5 6 6 4 4 5 4 -- 44

10 6 5 5 6 5 4 4 4 4 4 4 4 4

6 5 5 5 8 5 4 4 5 4, 5 4 -- 44

12 5 5 4 7 6 5 4 4 4 t 4 4- 44

6 5 6 6 7 5 9 3 4 4 4 4 -- 44

12 5 6 5 6 6 6 5 4 4 4 4 -- 44

9 7 5 5 8 6 6 4 5 4 5 3 4 4

9 8 6 5 6 5 8 4 4 4 4 4 - 44

7 6 6 5 9 5 4 4 4 4 5 3 - 5 4

66 5 5 1.2 4 4 4 5 4 6 3 -- 4

6 6 8 6 7 6 6 5 4 4 5 4 4 4

5 4 7 4 8 3 5 5 4 4 4 4 .. 6 3

7 4 9 4 7 4 8 6 5 4 5 4 -- 44

5 4 6 6 5 4 6 5 4 4 5 4 -4 4

5 5 7 5 5 5 5 4 4 4 4 -, 5 4,

6 4 6 5 4 4 7 4 4 4 5 4 -- 5 4

6 6 7 4 7 5 5 4 5 4 63 2 - 4 4

10 5 5 5 5 4 6 5 6 4 4 4 -4 44

6 S 6 5 5 4 7 5 5 4 5 3 4 4

11 5 7 5 5 4 5 5 4 4 4 4 4 4

6 6 7 5 4 4 4 4 5 4 - 44

8 6 8 5 4 4 4 4 4 4 -- 4 4

9 6 6 4 6 5 7 r 4 4 5 4 4 4

8 5 7 5 6 6 6 6 5 4 4 4 -- 5 3

6 5 7 5 5 4 6 5 4 4 5 4 --

6,19om 5.53mm 5.1,inm 5.1.8mm 4.18mm 4.22mm -- 4.Cllrmi
+/- +/- •fl- ./- + /- / . /-

01.2 O.,5 2.11 0M5 0.27 0.30 - 0.2

s d,, s.d, ,, sd. s .d. d.d S L.-
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TABLE J-3. Maximum, Minimum and Average Spread D'-ameters of 2 mm
(01a.) OEM Droplets Deposited on Red Oak Leaves.

Wi-- T7E¶ TIr•--- -TEr• -TM . .......T•S -#2 #3 #4 #5 #6 #7 #8DIx02 DIxD2 D0x12 DlxD2 Dlx2 DlxD2? DlxD2 DlxD2
mm" mm =Im mm "n mm mm mml mn mm mm mm mm mm miO~4 5 5 5 S 4 5 5 6 4 4 4 54 F4
6 3 4 4 4 4 5 4 4 4 4 4 5 4 44 4 5 5 4 4 4 4 4 4 4 4 5 4 55 4 5 4 6 4 5 5 4 4 4 4 1 4 5 14 " 5 5 6 4 4 4 3 3 4 4 4 4 4 4
4 4 4 4 5 4 5 5 3 3 4 1 5 4 5 44 4 5 5 5 4 5 4 4 4 4 4 5 4 5 44 4 4 4 4 4 4 4 4 4 4 4 4 4 4 45 4 5 4 4 4 5 5 4 4 4 4 5 4 4 35 4 5 5 4 4 5 5 4 4 5 4 4 4 7 45 4 5 4 4 4 4 4 4 4 4 4 4 4 5 45 4 5 4 4 4 5 5 4 4 4 4 4 4 4 45 5 5 5 5 4 5 4 4 3 4 4 4 4 4 45 4 5 5 5 4 4 4 4 4 4 4 5 4 4 44 4 5 4 5 4 4 4 4 4 4 4 4 4 4 45 4 5 5 4 1 5 4 5 4 4 4 5 4 5 55 5 5 5 4 4 5 4 4 4 4 4 4 4 4 34 4 5 5 5 3 4 4 4 4 4 4 4 4 4 44 4 5 4 4 4 4 4 4 4 4 4 6 4 4 45 4 5 5 5 4 4 4 4 3 4 4 4 4 44 4 4 4 4 4 4 4 4 4 4 4 4 4 4

4 4 5 5 4 4 7 3 4 4 4 4 5 3 4 4
5 4 5 4 5 5 6 4 4 4 4 4 4 4 4 44 4 5 5 5 4 6 5 4 4 4 4 4 4 4 45 5 5 5 5 4 5 5 4 4 4 4 4 4 4 45 5 4 4 4 4 6 5 4 4 4 4 4 4 4 45 4 4 4 4 4 6 5 4 4 4 4 4 4 4 46 4 5 4 4 4 4 4 4 4 5 4 5 4 4 45 4 4 4 6 3 5 4 4 4 4 4 4 4 4 46 5 4 4 6 3 5 5 4 4 4 4 4 4 4 46 5 4 4 4 4 5 4 4 4 5 4 4 4 4 45 4 5 5 4 4 4 4 4 4 5 4 6 4 4 4

5 4 5 4 4 4 4 4 4 4 5 3 4 4, 4 45 4 5 4 4 4 4 4 5 4 4 4 5 4 5 45 4 6 5 4 4 5 5 4 4 4 4 4 4 445 4 6 5 5 4 5 5 4 4 4 4 5 4 4 4
5 4 4 4 4 4 7 5 4 4 4 4 4 4 4 45 4 4 4 4 4 5 5 4 4 4 4 4 4 4 45 4 5 4 4 4 7 5 4 4 4 4 4 3 4 46 5 4 4 4 4 5 5 4 4 4 4 4 4 4 4

4.50mm 4•.59mm 4.25mm 4.65mm 3.9c&mmn 4.04rn 4.15 ,ii 4.13an+I.- +/ - +I- +/- +- +1I- + /0.42 0.46 0.36 0.59 0.32 0.14 0.28 0.38
sFd. - s.. s.d ... s.d. [1s.d. sd.
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APPENDIX K

FACTORIAL ANALYSiS AND HALF NORMAL PROBABILITY PLOTS

OF STANDARDIZED ABSOLUTE CONTRASTS FOR TESTS ON OAK AND HICKORY LEAVES
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TABLE K-I. THE DESIGN MATRIX FOR THE 24 FACTORIAL EXPERIMFNT NO. 1.

TEST VARIABLES CONTRAST CONFOUNDING
1 2 3 4

1 -. .. .. MEAN
2 + . . . 1

"+ -2
4 + + 12

5. + 3 3
6 + - + - 13
7 - +- 23
8 1239 .... . . .o. 4
10 + - - + 14
11 - + - + 24
1 ÷ - + 124
13 - + • 34
14 + - + + j34
15 - + + + 234
16 + + + + 12A4

VARIABLE V•S AND IDENTITIES

i- LIQUID VISCOSITY (+)1000 CP (-)100 Cp
2g WIND SPEED (+)].I MPH (-)3 MPH
3z LEAP SURFACE (+ BOlToM 1- )TOP
4: LEAF TYPE (+)OAK (-)HICKORY
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TAKE K-2. ESTIMATES OF AVERAGE EFFECTS AND SUM OP SQUARES

HALF-LTFP: OF DROPLET (2 MM DIA) CONTAMINATION DEPOSITED

ON LEAFY SURFACE AT 60 DEG F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 246 218.7

2 1 264 22.4 2002.5625

3 2 84 -178.9 127985.063

4 12 98 -4.9 95.0625

5 3 320 72A4 20952.5625

6 13 332 -5.i 105.0625

7 23 148 -22.9 2093.0625

8 123 156 -2.4 22.5625

9 4 2A5 25.4 2575.5625
q0 14 Ž7 9.4 351.5625

11 24 100 -9.9 390.0625

12 124 136 -2.9 33.0625

13 34 367 6.4 162.5625

14 134 404 -2,1 18.0625

15 234 150 -17.9 1278.0625

16 1234 162 -2.4 22.5625

TOTAL - 158087.438

VARIABLE O'S AND IDENTITL.S

1: LIQUID VISCOSITY (+)1000 CP (-)100 CP

2: WINO SPEED (+)II MPH (-)3 MPH

3: LEAF SURFACE ( )BOTTOM (- ) TOP

4, LEAF TYPE (+)OAK (-)HICKORY
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T_•E& K-3. RANKED STANr)ARDIZED MAGNITUDE OF EFFECTS
HALF-LIPE OF DROPLET (2 MM DIA) CONTAMINATION DEPOSITED
ON LEAFY SURFACE AT 60 DEG F AND 42% Rif

RANK CONTRAST MAG OF EFFECT PROB 31T 1AD HALF NORMAL

15 2 178.9 96.67 7.99 98.33
14 3 72A4 90 3.23 95
13 4 25.4 83.33 1.13 91.67
12 23 22.9 76,67 1.02 88.33
11 1 22.4 70 1 85
10 234 17.9 63.33 A8 81.67
9 24 9.9 56.67 .44 78.33
8 14 9.4 50o .42 75
7 34 6.4 43.33 .29 71.67
6 13 r).1 36.67 .23 68.33
5 12 4.9 30 .22 65
4 124 2.9 23.33 .13 61.67
3 1234 2.4 16.6/ .1.1 58.33
2 123 2.4 10 .1i 55
1 134 2.1 3.33 .09 51.67

PROB - ((R(1)--.5)/R(HAX))*i00% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE -. ABSOLUTE VALUE / U WTIDF U IS DLEINY() AS
ITVE MAGNITUXD0 T1•T3 CONTRA:;)? NEARES.7T 68.3 PERCENTILE.

HALF NoRM.). - (PROP,1¼0% O/2

VARIABLE #IS AND IDENTITIES

I: LIQUID VISCOSITY (+)]O00 CP (--100 CP
2t WIND SPE LU (+)I] MPH (. !; MPH
3: LEAF SURFAC2 (4)BSOTTOM (-U OP
4. LEAF TY PE t+)OAK (-)HICKORR
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VARIABLE $6S AND IDENTITIES

1: LIQUID VISCOSITY (+)1.000 Cp (-.)100 CP

2: WIND SPEED (4)]Lj MPH (-)3 MPH

3: LEAF SURFACE (+)BOTTOM (-.)TOP

4: LEAF TYPE (+)OAK (--1)iICKORY

S98. 9 8  T -F F

99. 6

99 CONFIlENCE BR$S
.- 498. 8.20, 0.05

S96 / -

m 901 -- 3

21(1

S/K /
8 I- d

80
•C 4r

6~ ...4/! 1 1 1 [

0 1 2 3 4 5 6 7 8 9 10

PBSOLUTE CONTRRST

FIGUE K-4. HALF tHORMFIL PROO8PILITY PLOT OF FqCTORIAL EXPERIMENT

HRLF-!.IFE OF 2 MH UIRA1ETER JROP3

DIEPOSIT ED ON LEaF SURFACE AT 616 UE•I6 F 'ND 4•2X RH
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TP.E K-4. ESTIMATES OF AVERAGE EFFECTS AND SUM OF SQUARES
AVERAGE EVAPORATION RATE (MMG/MXN) OVER HALF-LIFE OF
DROPLET ý2 MM DIA) DEPOSITED ON LEAF SURFACE AT 60
DEG F AND 42% FmH

TEST CONTRAST YYELD PtV(' EFFECTS SUM OF SQUARES

1 MEAN 13 17.3 -
2 1 12 -. 2 .25
3 2 33 14.8 W70.25S4 1,2 33 -. 5 1
5 3 9 -.6.5 169

13 1 .8 2.25
7 23 20) -33.2 42.25
8 123 21 .5 1.
9 4 10 -3 36
10 14 11 -. 2 .25
11 24 28 .1.2 6.25
.12 124 21 -1 4
13 34 7 1.5 9
14 134 8 .3 .25
1$5 234 19 1.3 6.25
16 1234 19 .5 1

TOTAL 1149

VAR I'.IA•'F # •,S• •Ni) iUENTt.ET•FS

,1: ,lIQUID "JLS OS T .... C' (11,,V ,[S ,,O S .Iy 1 )10 00 c l,( -) 0 C P
2, Wxm .pflD (4,11i MPH (--)3 M i?
3 J,'Ar SUJRFAC76 ( T'OOT'OH ( -T3P
4! LEAF PE YE+lOAK (TYPBI)HIC(IQRY
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TAE K-5. RANKED STANDARDIZED MAGNITUDE OF EFFECTS

AvERAGE EVAPORATION RATE (MMG/MIN) OVER HALF--LIFE OF
DROPLET (2 MM DIA) DEPOSITED ON LEAF SURFACE AT 60

DEG F AND 42% RH

RANK CONTRAST MAG OF EFFECT PROB STD MAG HALF NORMAL

15 2 14.8 96.67 9.87 98.33
14 3 6.5 90 4.33 95
13 23 3.2 83.33 2.13 91.67
12 4 3 76.67 2 88.33
11 34 1.5 70 1 85
10 234 1.3 63.33 .87 81.67
9 24 1.2 56.67 .8 78.33
8 124 1 50 .67 75
7 13 .8 43.33 .53 71,67
"6 1234 .5 36.67 .33 68.33
5 123 .5 30 .33 65
4 12 .5 23.33 .33 61,67
3 134 .3 16.67 .2 58.33
2 14 .2 10 .13 55

1 1 .2 3.33 .13 51.67

PROB -' ((R(I)-.5)/R(MAX))*100% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE L- ABSOLUTE VALUE / U WHERE U IS DEFINED AS
THE MAGNITUDE OP THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+I00%)/2

VYRTABLE #11" AND I NTIT IEs

I- iIQUD 1I U) SC)S fT Y ('+)l 000 CP (H)100 CP
2. WIND ý,'PEED {+ 1 .1 MPHf (-)3 MPH
3: LEAP SURFACE ( )llwi-vom (- ) TOP
4: LEA> TYPE (+ )OAKF ( )IIICKORY
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VARfABLE #'S AND .,DEWTITIES

I: LIQUID VISCOSITY (+)I000 CP (-)100 CP

2: WIND SPEELD (+)1, MPH (--)3 MPH

3: LEAF SURFACE (+)BOTTOM (-)TOP

4: LEAF TYPE !+)OAK (-)HICKORY

99 .98

I 99.8H

99.6

9.9 CONFIDENCE BARS

0. 40, . 20,20. 005

S" 96

90 3

96• - -144

2 0

4 0 ....3 .

0 1 2 4 S 6 9 10

R80I.- IT " (WNIRFAS T

F [-• K-2. HALF NGHRMBL. PF0 69flI T1 01-1OT OF: f.,9cTcRIkL FXPEfR IM MNi

•.it . •. r W" i m ,V R W01-" ILF.L JUL MF 2 ROP5

ON ifUOF 301RIFH PFT A 50 fT -F .N] 42Xj RP

pV!,'•N X K



TW K-6. ESTIMATES OF AVERAGE EFFECTS AND SUM OF SQ(JARSS

TOTAL PERCENT OF DROPLET (2 MM DIA) CONTAMINATION RECOVERED

AS VAPOR FROM LEAF SURFACE AT 60 DEG F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 ME!" 76 84.1 -

2 1 84 3.1 39.0625

3 2 84 7.9 248.0625

4 12 94 --. 1 .0625

5 3 75 -1.4 7,5625

6 13 77 -2.4 22.5625

7 23 87 -. ] .0625

8 123 89 -. 1 .0625

9 4 80 1.6 10.5625

10 14 83 -2.4 22.5625

11 24 88 -2.6 27.5625

12 124 89 -. 6 1.5625

13 34 83 1.1 5.0625

14 134 83 1.]. 5.0625

15 2A4 87 -1.6 10.5625

ic 1234 86 .4 .5625

TOTAL , 400.9375

VARIABLE O'S AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)100 C?

2: WIND SPEFD (+)I MPH (-)3 MPH

3: LEAF ýi RFACF, ( f ) BOTTOM (- ) TOP

4: 17,6F TYPE (+)OAK {-)HICKORY
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TAMLL K-7. RAN?'ED STANDAPDIZED MAGNITUDE OF EFFECTS
TOTAL PERCENT OF DROPLET (2 MM DIA) CONTAMINATION RECOVERED
AS VAPOR FROM LEAF SURFACE AT 60 DEG F AND 424 RH

RANK CONTRAST MAG OF EFFECT PROB STO MAG HALF NORMAL

15 2 7.9 96.67 3.29 98.,•3
14 L 3.1 90 1.29 J5
13 24 2.6 83.33 1.08 9 .67
12 14 2.4 76.67 1 86.33
1i 13 2.4 70 1. 85
'10 234 1.6 63.33 .67 81.67
9 4 1.6 56.67 .67 78.33
8 3 1.4 50 .58 75
7 134 1.1 1.33 .46 71.67
6 34 1 . .•46 68.33
5 124 .6 30 .2 5 65
4 1234 .4 23.33 .17 61.67
3 123 . 16.67 .04 .58.33
2 23 .1 10 .04 55
1 12 • 3.33 .04 51.67

PROB - ((R(I)-.5)/R(MAX))0IL0% WHERE l(X) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WIERE U IS DEFINED Az
THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - UPROB+100%)/2

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)100 CP
2: WIND SPEED (411I MPH (-)3 MPH
3: LEAF SURFACE (+)BOTTOM (-)TOP
4: LEAF TYPE (+)OAK (-'HICKORY
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VARIABLE V'S AND IDENTITIES

1. LIQILD) VISCOSITY k+)iO0O cp (,-)]iOO P

2: WIND SPEED (~UMPH (-'13 MPH

3: LEAF SURFACE (+)BOTTOMAýTo

4: LEAF' TYPE (+,)OAR (--HICKORY

99.8

9 9 CONFIDENCE BARS
a-9.40, 0.20, 00

98

90-2

80

ý.._4

20 '

0 12 3 45

Ri3501UTE UONTRRST

FZ.i.K-"i H9RLf NWJRMR FRJUW4j! ITY FLOT '?F V'ACTOFUM EXPEftIJHIET

Jli.PERCEýNT Of- LGIIHII U TW"rVRE0 r,,S VAVUR~ F1ROh

2 Mi4 01 KI EROPS D~w LA-RE 5URETCkCi XAT ~380OE.G F-*4 421, R~i
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TP'LE K-S. ESTIMATES OF AVERAE EPPECTS AND SUM OF SQUARES
LIFE TIME OF DROPLET (2 MM DIA) CONTAMINA17ION ON LEAF
SURFACE AT 60 DRG F AND 42% RH

TEST CONTRRST Y(INLD JVG EFFECTS SUM OF SQJUARES

1. M.AN 870 698.8
2 1 1020 31.3 3906,.25
3 2 360 --562.5 1165625
4 12 370 -- 28.7 3306.25
5 3 870 120 57600.0001
6 13 900 -61.2 15005.25
7 23 480 -25 2500
8 123 480 43.8 7656.25002
9 4 780 60 14400
10 14 96o -16.2 1056.25
i 24 360 --70 19600
12 124 390 13.8 756.25
13 34 1280 92.5 34225
14 134 1160 -28.7 3306.25
15 234 465 -112.5 50625.0001
16 1234 435 16.3 1056.25

TOTAL. - 1480625

1A.,1IT. LE ft'S AND IDENTITIES

i '.,lQdJID VISCO$ITY (+)1000 CP ("-)100 CP
2: WIND SPEED (+)11 MHP{ (-')3 MPH
3- Ll'AF SURFACE (4, )BOTTOM (-°'}TOP
4: LEAF TYPE (+)OAK (-I HICKORY
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TNULE K-9. RANKED STANDlARDIZED MAGNITUDE OF EFrlECTS

LIFE TIME OF DROPLET (2 MM DIA) CONTAMINATION ON LEAF
'Dftle.CE AT 60 DEG F AND 42% RH

PGANK CONTRAST MAG OF EFFECT PROB STD MAG HALF NORMAL

15 2 562.5 96.67 8.04 98.33

14 3 120 90 1.71 95

13 234 112.5 83.33 1.61 91.67
12 34 92,,5 76.67 1.32 88.33

11 24 70 70 1 85

.l0 13 61.2 63.33 .87 81.67

9 4 60 56.67 .86 78.33
8 123 43.8 50 .63 75

7 1 31.3 43.33 .45 71.67
6 134 28.7 36.67 .41. 68.33
5 12 28.7 30 .41 65

4 23 25 23.33 .36 61.67
3 1234 16.3 16.67 .23 58.33

,2 14 16.2 10 .23 55

1 124 13,8 3.33 .2 51.67

PROB - ((R(I)-.5)/R(MAX))*100% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED AS

THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+100%)/2

VARIABLE #'S AND IDENTITIF:

1z LIQUID VISCOSI'Y (+)-I00 CP (-)100 CP
2- WIND SPEED (+)il MPH (13 MPH

. LEAF SURFACE (+)BOTTOM (-)TOP

4: LEAF CONDITION (+)OAK - ) ,iICKC•RY
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VARIABHLE #V 3 AND IDENT.LIES

.: LIQUIr) VISCOSITY (+)o000 CP (-)100 CP
2, WIND SPEED (+)I]. MP! (-)3 MPH
3: LEAF SURFACE (+)BOTTOM (-)TOP
4ý L..EAF TYPE (+)OAK (-)HICKORY

i 99.98

99.8

99.6

99 CONFIDENCE BRRS
0. i40, 0,20, f-055

98

96-2

c/c
M 90- 3

80 -234

/34
70-

60

40 -

2 0 _.
0 1L....J 1 1 i L1_. Il 1

0 1 2 3 4 5 6 2 9 10

RBSOLUTE CONTRnST

FHUJME K4, HA1LF NORMfiL PROBABIL[ITT PLOY OF FACTORIAL EXPERIMENT

WEFE TIhE OF 2 MM DIR DROPLE'l9 UlW£2O(ITF• ON

LEAF 3URFRCE AT 60 DEG F AND 42X RH
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MLE K-.10, ESP.'IMATES OF AVERAGE EFFECTS AND SUM OF SQUARES

AVERAGE EVAPORATION RATE (MMG/MIN) OVER LIFE TIME OF

DROPLET (2 MM DIA) CONTAMINATION ON LEAF SURFACE AT

60 DEG F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 5 9 -

2 1 5 1 4

3 2 13 8 256

4 12 16 .5 1

5 3 5 -1.7 12.25

6 13 5 -. 2 .25

7 23 11 -1.2 6.25

8 123 12 -. 2 .25

9 4 5 0 0

10 14 6 0 0

11 24 14 0 0

12 124 15 -. 5 1

13 34 4 -. 2 .25

14 134 5 .3 .25

15 234 11 .3 .25

16 1234 12 .3 .25

TOTAL 282

VARIABLE #'S AND IDENTITIES

I: LIQUID VISCOSITY (f)I000 CP (-)00 CP

2: WIND SPEED (+)Il MPH (-)3 MPH

3t LEAF SURFACE (f)BOTTOM (-)TOP

4: LEAF TYPE (+)OAK (-)HICKORY
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TAL3_E K-II. RANKE:D STANDARDIZED MAGNITUDE OF EFFECTS
AVERAGE EVAPORATION RATE (MMG/MIN) OVER LIFE TIME OF
DROPLET (2 MM DIA) CONTAMINATION ON LEAF SURFACE AT
60 DEG F AND 42% PH

RANK CONTRAST MAG OF EFFECT PROB STD NAG HALF NORMAL

15 2 8 96.67 16 98.3.3
14 3 1.7 90 3.4 95
13 23 1.2 83.33 2.4 91.67
12 1 1 76.67 2 88.33
11 124 .5 70 1 85"10 12 .5 63.33 1 81.67
9 1234 .3 56.67 .6 78.33
8 234 .3 50 .6 75
7 134 .3 43.33 .6 71.67
6 34 .2 36.67 .4 68.33
5 123 .2 30 .4 65
4 13 .2 23.33 .4 61.67
3 24 0 16.67 0 58.33
2 14 0 10 0 55
1 4 0 3.33 0 51.67

PROB -, ((R(I)-.5)/R(MAX))*I00% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED AS
THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+1O0%)/2

VARIABLE #IS AND IDENTITIES

1: LIQUID VISCOSITY (+)I00o CP (-)100 CP
2: WIND SPEED (+)ii MPH (-)3 MPH
3: LEAF SURFACE (+)BOTTOM (-)TOP
4: LEAF TYPE (+)OAK (-)HICKORY
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VARIABLE O'S AND EDENTITIE,

1: LXQUID VISCJSITY (+)I000 CP (-)100 CP

"2: WIND SPEED (+)I MPH (-)3 MPH

3 : LEAF SURFACE (+ ) BOTTO! ( -" TOP

41• LEAF TYPE (+) OAK (--)PICKORY

99. 98

99.8 -

99.6 -

99 CONFIDENCE BARS-- ,•~ U .4Up.2i, •l.I5

98

96 42

C) 90 143

c.. 
423

80

70 -

60

40

20

0
0 5 1.0 1 20

R8SOUJTE CONTRAST

FIME K-5. HALF NORNiRL 11DROGROILITY PLOT 11F FACTORIAL EXPE4ifitNT

AVERAGE EVfUPONRTDN oArE FiuR 2 MH DIR DROPLETS

DEPOSITE.9 ON L.•iF SURFRCE F4'T 60 DEG F AND 42X RH
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T/&LE iK(-A?. ESTIMATES OF AVERAGE EFFECTS AND SUM OF SQUARES
PERCENT OF DROPLET (2 MM DIA) CONTAMINATION RECOVERED
AS VAPOR A'TER 1 HR FROM LEAF SURFACE AT 60 DEG F AND
42% RH

TEST,',' CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 16 1.9 -
2 1 14 -3 36
3 2 39 14.5 641
4 12 33 -1.2 6.25
5 3 12 -7.2 210.25
6 13 11 2 16
7 23 23 -3 36
8 123 22 1.3 6.25
9 4 16 -2.7 30.25
10 14 13 ".5 1
11 24 33 -1. 5 9
12 L124 24 -. 2 .25
13 34 1-) 1.3 6.25
14 134 9 .5 1
15 234 22 2 16
16 1234 21 .3 .25

TOTAL 'n 1215,75

VARIABLE #'S AND IDENTITIES

1. L.IQUID VISCOSITY 1000 CF ( )-100 Cp
2e WIND SPEED (+)11 MPH (1-)3 MPH
3 [: LEAF S(1ACE (+ )IBOTTOM (' TOP
4t LEAF TYPE (+)A (--8 ),ICKORfc
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TA•LE K-13. RANKED STANDARDIZED MlAGNITUDE OF EFFECTS

PERCENT OF DROPLET (2 MK DIA) CONTAMINATION RECOVERED

AS VAPOR AFTER 1 HR FROM LEAF SURFACE AT 60 DEG F AND

42% RH

RANK CONTRAST MAG OF EFFECT PROB STU MAG HALF NORMAL

15 2 14.5 96.67 5.37 98.33

14 3 7.2 90 2.67 95

13 23 3 83.33 1.11 91.67

12 1 3 76.67 1.11 88.33

11 4 2.7 70 1 85

10 234 2 63.33 .74 81.67

9 13 2 56.67 .74 78.33

8 24 1.5 50 .56 75

7 34 1.3 43.33 .48 71.67

6 123 1.3 36.67 .48 68.33

5 12 1.2 30 .44 65

4 134 .5 23.33 .19 61.67

3 14 .5 16.67 .19 58.33

2 1234 .3 10 .11 55

1. 124 .2 3.33 .07 51.67

PROB - ((R(I)-.5)/R(MAX))*I00% WHERE R(-") IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED AS

THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTiILE.

HALF NORMAL - (PROB+100%)/
2

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (f)1000 CP f-)100 zP

2: WIND SPE4ED (.'-)I I MPH (-1)3 MPH

3: LEAF SURFACE ( +)BOTTOM (-)TO[

4: LBAF TYPE (#,)OAK (-)HICKORY
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VA U.kABLE $ S AND IDPWNTITIES

1" LIQU ID VISCOSITY (+)i000 Cp (-)o0o Cp
2. WIND SPEED (+)1I mpf? ," I MPH3:. LEAP t.,YRF'A0E (+)OrTOM Top4 . LEAP TY'PE (+)OAK IcKORy

99.8 -

99.6

99 CONFIDENCE BARRS
a0.40, 0.8 0.1?S

I--~

6 0
404

0 4 69 9 1-

R 85S01-,.U7E C :N1'[ R RS T

F I G ,E -i-6,. WILT' N%01541ALI[, PRM)WBIL"I'll ; M'• t f)f, ýA TUI(, IO ,,£1 V!XPERIMT HTPff Lf."3NT f JL" P VUl.,Of , I H3R

P"Rom 2 MM ,0 1 I) IdP' N 1- i,• 3l0 ,!;Rh E 17' (sor r o ,; 427 RH
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TAU K-14. ESTIMATES OF AVERAGE EFFECTS AND SUM OF SQUARES

PERCENT OF DROPLET (2 MM DIA) CONTAMINATION RECOVERED

AS VAPOR AFTER 2 HR FROM LEAF SURFACE W. 60 DEG F AND

42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 29 35.9 -

2 1 27 -4 64

3 2 63 24.8 2450.25

4 12 58 -1.5 9

5 3 22 -11.2 506.25

6 13 21 2 16

7 23 42 -3.7 56.25

8 123 40 1 4

9 4 29 -3.7 56.25

10 14 24 -1.5 9

11 24 57 -1.2 6.25

12 124 45 -. 5 1

].3 34 19 1.8 12.25

14 134 17 1 4

15 234 42 2.8 30.25

16 1234 39 .5 1

TOTAL - 3225.75

VARIABLE V'S AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)I00 CP

2: WINC SPFED (+)I! MPH (-)3 MPH1

34 LEAF SURFACE (+)BOTTOM (-,)TOP

4: LEAF TYPE (•)OAK -)1ICKOHY
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TM.E K-15. RANKED STANDARDIZED MAGNITUDE OF E[FFlCT5S
PERCENT OF DROPLET (2 MM DIA) CONTAMINATION FCOVjE)ED
AS VAPOR AFTER 2 HR FROM LV AF SURFACE AT 60 ,L`G F AN')
42% Rt i

RANK CONT14AST MAG OF EFFECT PROB STD MAG HALF NORMAL

15 2 24.8 96.67 6.7 98.331.4 3 11.2 90 >03 9513 1 4 83.33 1.08 91.6712 4 3,7 76.67 1 88.3311 23 3.7 70 1 8510 234 2.8 63.33 .76 81.679 13 2 56.67 .54 18.338 34 1.8 50 .49 757 14 1.5 43.33 .41 71.67
6 12 1.5 36.67 .41 68,.335 24 1.2 30 .32 654 134 1 23.33 .27 61.673 123 1 16.67 .27 58.332 1234 .5 10 .14 551 124 .5 3.33 .14 51.67

PROB ((R(I)--.5)/R(MAX))•l00% WHERE' R(1) IS THE RANK,

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U FS DEFINED A,3THE MAGNITUDE OF THE CONTRAST NEAREST 6P.3 PERCENTILE.

HALF NORMAL = (PROB+IO0 ,)/2

VARIABLE # 'S AND JDENTITTES

1: tLI(/Ux:) V| SCO ITy (1)1000 Cr (-4I00 Ci-2• WIND SP;E, ( ( )l 1? M).u (W :C'1
•LEAF SUR)WFAl, i30'iC, ( ) 'TOvP
LE.AF TYPE ( )OAK ( )HIC:, O

APPIN[W iX 1K 14 .



VARIABLE #'S AND LDN!;N'i.'IES

I1 LIQUID VISCOSITY (4)i000 C0 (-11.00 CP
2: WIND SPEED (+)I.1 MPH (-)3 MPH
3: LEAF SURFACE ( + ) BOTT(CM (- )TOP
4: LEAF TYPE (+)OAK (-)HIICYORY

99.8

99.6

99 CONFIDENCE BAR$
0. p40, 0. 20,. 'AS5

98

96 42

cim 90 -03
C)

80

70

40

20

0 2 3 4 5 6 / 8 9 10

RBSOLUTE CONTRRST

[ • K-,7, |HRLF NORMAL. PROBSBILITY PLOl OF FRCTUR.IRL EXPVP.MENT

PtRCENT OF COLWTRHINR1TON RECOVERED IS VRPOIF HF4IER 2 HR

FROM 2 MH I•A DROPS ON WIti1 3UlTFlE A~T~ 60 LI•'i F RAD 42?' RH
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JA

WA&.E (--6. ESTIMATE.q OF AVERAGE EFFECTS AND SUM O SQUA E,PFRCENT OP DROPIlE' (2 MM DIA) CONTAMINATION RECOVir:'zAS VAPOR AFTER 3 hIlR FROM LEAF SURFACE Ai 60 DEG P' AND
42% Rfl

TEST CONTRAST YIELD AVG EFFECTS SUM1 OF SQUARES

M1EAN 40 48ý5 --
1 ] 37 -4.2 72.25

3 2 76 31.3 3906.254 12 7 .
5 3 32 -i.2.5 6256 13 30 4.3 6.25"7 23 58 -2 . 7 30.258 123 56 .5 19 4 40 "-4 6410 14 34 -2.2 20.2511 24 74 - 2 ,.2512 124 62 - 413 34 27 .5 114 134 23 6.2515 234 58 2.8 30.2516 1234 54 1 4

TTAL • 4*772

VARIABLE #'S AND IDENTITIES

.: £J ij-]D VISCOSITY (+)1006 CP (-)100 CP2: WIND) SPEED (+)I], MPH (->3 MPH.3- LlSAF SURFACE ( + ) •OTTOM ( TOP4. LOAF TYPE (f)OAK (-N)ICKORY
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r1tf K.,17,, ANKF,,D) rTANDAR1b)IZ1. MAGNiTUDE OF EFFECT'S

PERCENT OF DROPLAT (2 MM DtA) CONTAMINATION 1j•C(CVI',R2],D

AS VAPOR AFTER 3 HR FROM LEAF SURFACE qll 60 ogG F AND

42% 11H

iFA NK CONTRA ST NAG 0F EFFECT PROB STD MAG HALF NORMAL

15 2 31.3 96.57 11.16 98.33

14 3 12.5 90 4.46 95

1. 1 4.2 33.33 1.5 91.67

12 4 4 76.(7 1.43 88.33

11 234 2.8 70 1 85

1O 23 2.7 63.33 .96 81.67

9 14 2.2 56.67 .79 78.33

8 134 13 50 .46 75

7 13 1.3 43.33 .46 71.67

6 1234 1 36.67 .36 68.33

5 124 1 30 .36 65

4 34 .5 23. 33 .18 61.67

3 123 .5 16.67 .18 58.33
S12. .5 1.0 ..Is 55

1 24 .2 3,33 .07 53.67

PROB - ((R(I)-.5)/R(MAX))*]00% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U ;ý P",:,;INED AS

THE MAGNITUDE OF THE CONTRAST N4EAREST 68.3 PERCENTILE.

HALF NORMAL - (PRJ3+100%)/2

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (4.) 1000 CP (-)"W0 CP

2r WIND SPEED (+)II MPu (--3 HPH

3: LEAF SURFACE (+)BOTTOM ( )p

4: LEAF TYPE (+)OAK (- HJCEORY
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VARIABLE k 'S AND .DEWTITIES

1I:: LIQUID VISCOSIYY (C *)J.OO0 CF (-)100 Cp

2: WITD SPEED (+)li MPH (--)3 MPh

3: LEAF SURFACE (+)BOTTOM (-)TOP

4. LEAP TYPE (+)OAK (-)HICKORY

i 99.98

13S.8-

99.6

99 CONFIDENCE BAIRS
.0.05

98 -mF
c-
Cm --

14'-

20-

ABSOLUTE CONTRA•ST

,VI Q[ K-8. i&LF 4OtRMiL PROBABIL1XY PLOT OF FACTOPRlL EK--FERBMENT

PERCENI OF CONTUWINATION RECOVERED A3 'IPUOR W"TE(f 3 HR

"ROF" 7 H DIR VROPS ON LEAF SURFACE AT OR 17 iW. V RHO ,2X PH
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"17F K4 �E�S�'SIMATES Or AVEf(AGE EFrECTS ANT SUM OF SQUARES

PERCENT OP DROPLEL' (2 R4M DIA) CONTAMINATION RECOVERED

AS VAPOR AFTER 6 H3 FROM LEAF SURFACE AT 60 rAEG F AND

42% RH

TEST CONTRAST YIELI AVG EFFECTS SUM OF SQUARES

1 ME.AN 62 '71.3

2 1 61 ,1 .0625

3 2 84 30.6 375i.5625

4 12 94 2.6 27.5625

5 3 54 -7.6 232.5625

6 1.3 53 -1.1 5.0625

7 23 84 3.4 45.5625

8 123 85 -1.6 10.5625

9 4 64 -i6 10.5625

10 14 59 -2.1 18.0625

li 24 88 1. 4 7. 5625

12 ]24 89- .6 1,,5625

13 34 49 -1.4 7.5623

14 134 46 1.1 5.0625

15 23, 85 1.6 .0.5625

16 123- 84 .6 1.5625

TOTAL , 4135.4375

"VARIABLE #'S AND IDkNTTIES

I. LIQUID) VISCOSITY (+)1f000 Cp (--)1(00 CP

2; WIiND SP2ED (+)I-- MPH (-)3 MPH

3: LEAF SURrPACE ( ÷) BOTTOM (-)TOGE

4s LEAT•F TYPE (+)OAK (-))HICKORY

AI4 5 ix 5



TA&.FL K-19. RANKED STA IDARDDIED MAGNITUDE OF EFFECTSPERCENT OF DROPL•ET ('I: MM s-lA) CONTAMINATION RECOVERED
AS VAPOR APTER 6 FIR FROM LEAF SURFACE AT 60 DXPG F AND
42I RHI

P.ANK CONTRAST MAG OF EFFECT PROB STD MA(G HALF NORMAL

15 2• 30.6 96.67 14.57 98.3314 3 7.6 90 3.62 9513 23 3.4 83.33 1.62 91.6712 12 2,6 76.67 1.24 88.3311 1.4 2.1 70 1 8510 214 1.6 63.33 .76 81.679 4 1.6 56.57 .76 78.338 123 1.S 50 .76 757 34 1.4 43.33 .67 71.676 24 1.4 36.67 .67 68.335 134 1,1 30 .52 654 13 1.1 23.33 .52 61.673 1234 .6 16.67 .29 58.332 124 .6 10 .29 551 1 .1 3.33 .05 51.67

PROB - ((R(I)-.5)/R(MAX))*I00% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHE! R7 IS DEFINED ASTHE MAGNITUDE OF TUE CONTRAST NEAREST 68.3 PERCEN'11LE.

HALF NORMAL - (PROB+100%)/2

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)100 CP2: WIND SPEED (+)11 MPH (-)3 MPH3: LEAF SURFACE (+)BOTTOM (-)TOP4: LEAF TYPE (M)OAK (-)HICKORY
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VARIABLE #'S AND IDENTITIES

I: LIQUID VISCOSITY (+)1000 CP (-)100 CP

2: WIND SPEED (+)I MPH (-)3 MPH

3- LEAF SURFACE (+)IBOTTOM (-)TOf

4: LEAF TYPE (+)OAK (--)HICKORY

99.98

99.8

99.6

99 CONFiUENCE SRRS
0.4 0, 04 . 0.05

98

96

, 9 - 43
0

a. 23

80 12

70860[

S40

•0

20 0 5 10i

ABSOLUTE CONTRAST

FIGUFE K-9. HALF NJ•IiAL PROBABIJ ITT PLOT OF FACTORIAL EXPERIMENT

PERCENT OF CONTAMINRTION RECOVERED RS VAPOR RFTER 6 HR

FROM 2 KM DIR DROPS ON LEAF SURFACE AT 80 DEBG F AND 42Z RH
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TA-3[E K-20. ESTIMATES OF AVERAGE EFFEC(TS AND SUM OF SQUARES
AVERAGE EVAPORATION RATE (MMG/MIN) FOR DROPLET (2 MM
DIA) DEPOSITED ON LEAF SURFACE FOR 1 HR AT 60 DEC F
AND 42% RH

TEST CONTRASTI YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 17 19.9
2 1 15 -. 9 3.06 '5
3 2 36 14.9 885.06.
4 12 36 -. 4 .5625
5 3 11 -7.4 217.5625
6 13 11 .9 3.0625
7 23 23 -2.4 22.5625
8 123 23 .4 .5625
9 4 14 -3.1. 39.0625
10 14 14 -.4 .5625
11 24 31 -'1.1 5.0625
12 124 26 -. 9 3.0625
13 34 9 1.6 10.5625
14 134 9 .4 .5625
15 234 22 1.6 10.5625
16 1234 22 09 3.0625

TOTAL ' 1204,9375

VARIABLE #IS AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-4100 CP
2z WIND SPEED t4)11 MPH (--)3 MPH
3: LEAF SURFACE (+)BOT£TOM (-)TOP
4: LEAF TYPE (+)OAK (-)HICKORY
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TARI K--21. RANKED STANDARDIZE'D MAGNITUDE OF EFFECTrs

AVERAGE EVAPORATION RATE (MMG/MIN) .OR DROPL2'I (2 MM

DIA) DEPOSITED ON LEAF SURFACE FON 1 UR AT 60 )DEG F

AND 42% Rh

RANK CONTRAST MAG OF WFFECT PROB STID MbG HALF NORMAL

15 2 14,9 96.67 9.31 98.33

14 3 7.4 90 4.63 95

13 4 3.1 83.33 1.94 91.67

12 23 2.4 76.67 1.5 88.33

i. 234 1.6 '70 1 85

10 :34 1.6 63.33 1 81.67

9 24 i.4 56.67 .69 78.33

8 1234 19 50 .56 '75

-7 124 .9 43.33 56 71.67

6 13 .9 36.67 .56 68.33

5 1 .9 30 ý56 65

4 134 .4 23.33 .25 61.67

3 14 .4 16.67 .25 58,33

2 123 .4 10 .23 :55

1 12 .4 3.33 .25 51 .67

PROB ((R(I)-.5)/R(MAX))*i00% 7fERE R(.) IS THE RANK.

STANDARDIZED MAGNITUDE = ABSOLUTE VALUFE / U WHERE U IS DEFINED AS

THE MAGNITUDE OF THE CONTRAST NEAPEST 68,3 PERCENTILE°

HALF NORMAL -" (PROB+100%)/
2

VARIABLE #'S AND IDENTITIES

i: LIQUID VISCOSITY (+)1000 CP (-)100 CI

2: WIND SPEED iI MPH (-)3 MPH

3: LEAF SURFACE (+)BOTTOM (-)TOP

4: LEAF TYPE (W)OAK (-)HICKGRY
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VARI IABLE O ' A AND i.k:N'i' '' L

], LIQUID VIfCOS1TY (4)IC000 cp (-)100 CF

2: WIND SFPEED t+)1I MPH (--)3 MPH

3: LEAF OZJRFACE (+)BOTTOM (-)TOP

4ý LEAF TYP, (-#)OAK ('-)f LCICORY

99.8

99.6

99 COKI•FDENCE BARS
S. 340, 0.20, 0l.95

98

-' / /

SI=9I //

,23
70

60

49-

20

0 -
0 1 2 3 4 5 6 7 8 9 1

RBSOLUTE CONTRPST

f -G.%E K-1O, hRL.F NORHAL PPF OOILiTr PLOT OF FRCTORJIL EXPERIMENT

RVE'RGE EVRPORITvON FRATE OF 2MY DOR DROPS DEPOS3TEO ON

LRF SURFACE FUR I HR RA 80 BEG F WUQ 42% RH
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T".E K-22. ESTIMATES OF AVERACZ EF•?ECTS AND SUM OF SQUARES

AVERAGE EVAPORATION RATE (MMG/MXN) FOR D)ROPLET (2 MM

DIA) DEPOSITED Oh LEAF SURFACe FORt 2 HR AT 60 DEG F

AND 421 RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

I MEAN 15 17.8 -

2 1. 14 .1 .0625

3 2 29 12.9 663.0625

4 12 31 -.1. .0625

5 3 10 -5ý6 126.5625

6 13 10 .4 .5625

7 23 21 -1.4 7.5625

8 123 22 .1 .0625

9 4 12 -2.4 22.5625

10 14 13 -. 4 .5625

11 24 27 -. 6 1.5625

12 124 24 -1.1 5.0625

13 34 8 .9 3.0625

14 134 9 .4 .5625

15 234 20 .6 1.5525

16 1,234 20 .6 1.5625

TOTAl. - 834.4375

W VAlABLE V'S AND IDENTITIFS

1% LIQUID VISCOSITY (+)I000 CP (-)100 CIP

2, WIND SPEED (4)i1 MPH (-)3 MPH

3; LEAF SURFACE (4 ) BOTTOM (-)TOP

Sz ,AF TYPE (+ }OAK t HICKORY
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TAB•I K'. A D STANDARDIZED ,KAGNIUDE OF EFFECTS
AVERAGE VVAPOJRATION RATE (MMG/MIN) FOR DROPLrET (2 MM
DIA) DEPOSITED ON LEAF SURFACE FOR 2 HR AT 60 DLG F
AND 42% RW

RANX CUOTAAST MAG OF EFFECT PROB STD MAG HALF NORMAL

15 2 12,9 96, "67 11.73 98.33
14 3 5.6 90 5.09 95.13 4 2..4 83.33 2.18 91.67
12 23 1.4 76.67 1.17 88.33
11 124 1. 70 1 85
1-0 34 19 63.33 .82 81,67
9 1234 .6 56.67 .55 78.33
3 2,14 .6 50 .55 75
7 24 .6 43.33 .55 71.67
6 134 .4 36.67 .36 68.33
5 14 .4 30 .36 654 13 .4 23.33 .36 61.67
3 123 .1 16.67 .09 58.33
2 12 .1 10 .09 551 1 .1 3.33 .09 51.67

PROP ((R(l)-.5)/R(MAX)*100% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - AASOLUTE VALUE / U WHERE U IS DEPINED AS
THE MAGNITUDE• OF THE CONTRAST NEAREST 68.3 PERCEN ILE,

HALF NORMAL - (PqOB+ • o%)/2

VAPRABLE #'S AND IDENTITIES

NYLIUID VISCOSITY (+I"o00 CP (-)100 CP2% W•IND SPEE•D (1-1 MPH (--) 3 4P}
3 : LEAF SURFAC.E f"3GTTOM (1 )'OP
4: LEAF TYPE ()OA (-)HICKORY
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VARIABLE *'S AND IDENTITIES

1: LIQUID VISCOSITY (+)i000 CP (-)l00 CP

2: WIND SPEED (Ml1 MPH (-)3 MPH

3: LEA? SURFACE ( +)BOTTOM (-)TOP?

4: LEAF TYPE (+)OAK (-)tIICKORY

99.98 T

99.8

99.6

99 - CONFIDENCE MRRS
£ a, 9.40,3.20, 3.35

9852-
- 96 2

w 90 / 3

80 23
70 -

60

20
0

0 5 10 15

RABSLUTE CONTRAST

U-1WRE Ki1. HALF NORMAL PROBRBILITT PLOT OF FAVlORIH. EXPERIMENt

AVERAGE EVAPORRTION RHTE OF 2 MM DIR DROPS PtUSiYIEO ON

LEaF 3URFflCE FOR 2 HR Al GO DEG F AND 42X RuH
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II4LE K-24. ESTIMATES OF AVERAGE EFFECTS AND SUM OF SQUARES
AVERAGE EVAPORATION RATE (MMG!GMIN) FOR DROPLET (2 MM
DIA) DEPOSITED ON LEAF SURFACE FOR 3 HR AT 60 DE, F
AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQ0ARES

1 MEAN 14 :6. 2 -
2 1 13 .6 1.5625
3 2 23 10.6 451.5625
4 12 27 .4 .5625
5 3 10 -3.9 60.0625
6 13 10 -. 1 .0625
7 23 20 -. 6 1.5625
8 123 20 --. 4 .5625
9 4 11 -1.9 14.0625
10 14 12 -. A .0625
LI 24 23 -. I .0625
12 .124 22 -. 9 3.0625
13 34 8 .4 .5625
14 134 9 .6 1.5625
15 234 18 .1 .0625
16 1234 19 .9 3..0625

TOTAL 538.4375

VARIABLE 41S AND IDENTITIES

1: LIQUID VISCOSITY (4 1000 C(' (-)J,00 Cp
2: WIND SP:EED (4) 1 ý • 4") MPll
3-: LEAF SURFkCE ( + ) BOTTOM (-- ) TOP
41 LEAF TYPT ( #)OAK -. 3I('ZOR't
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VfWfi K-25,. RANKED S'flNDM•i ,ED MAGNITUDW OF 2',,i`F'ECTS

AVERAGE FVAPORATION RA2'N &iiMO/MIN) FO.8 .ROt'LnYT (2 MM

DIA) DEPOSITED ON LhAF SQUR.AC, FOR 3 U\ AT 6a0 DEG F
AND 42& RH

RANK CONTRAST MAG OW'1 71 PROB STD MAG HALF NI4ORMAL

15 2 10.,6 96.67 12.78 98.33
14 3 3.9 90 4.33 95
13 4 1.9 83.33 2.11 91.67
12 1234 .9 76.67 1 88.23
11 124 .9 70 1 85
1( 134 .6 63.33 .57 81.67
9 21 .6 56.67 .67 7"8.33
8 1 .6 50 .67 75
7 34 .4 43.3-1 .44 71.67
6 123 .4 36.62 .44 68.33
5 12 .4 30 .44 65
4 .ý34 .j 23.33 .11 61.67
3 24 .1 16.67 .11 58.33
2 14 .1 10 .11 55
1 13 .1 3.A3 .11 51.67

PROB - (IR(I)-.5)/P(MAX)B'I00% WHERE R(I1 IS THE RANK.

STANDARDIED MAGNITUDE - ABSOLUTE VALUF / U WHERE U IS DEFTNLD AS
THE MAGNITUDE OF THE CONTRAST2 NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PRGB+100%)/2

VARIABLE #'S AND IDENTIT.ES

I LIQUID VISCOSITY II()O0U CP ('-)100 cP

2: WIND SPEED ( )I I MPH -)3 iPH

).1, LEAF SURFACE ( + ) tC ' tIM (-)TOP

4: LEAF TYPE (#)OA (-)iIICKORY
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VARIABLE 4'S AND IDE, iTiTE

I: LXQUID VISCOSITY (401000 Cp (--)JO0 CP

2 z WIND Sý,PEED (+)ll MPH (--0 MV14
3: LEAF SURFACE (+)BorTOM (-.)TOP

4: LEAF TYPE (iH)CKCiY

199.18 -

99. --

,99 CONFIDENCE 5RRS
S-.46,8.20, I¶.65

98--
I--

I"-a "9 96 -- //

cc
CE

w 90 43

00EL. 4
8B0

70

40

20
40

0 6 10 i5

ABSOLUTE CONTRAST

FIGLK. K-12. HRLF NORMAL PVW)BIL." LY (IF FACTOKIWkL EX(PEEIJLt

RVERRGE EVRPORATION RSTE 09' 2 MH OR9PS DEPO-31'W ON

LERF SURFACE FOR 3 HR AT 561 .6 F AND 42% RH
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K ESTIMATE, OF AVERAC!.,' El.,'iECS ANt SUk oJP SQUARES
A'lRlA(CE EVAPORA','.IJN I•,AT (MMC/•MIN[) FOR DROPLET D[)POSITED
ON LUAF SO'RFAC.E FOR 6 HR AT 60 UEG F AND 42% AH

T",ESl' CONTRAST YIELD AVG EFFE?,CTS ,. UM 0- SQUARES

1 MEAN 1I 11.9 -

2 1 1 5 9
3 2 13 5. ,'.0,25
4 12 1.7 J5 1
5 3 8 - 1 , 7 12 ,25

6 13 9 -1 5 1
7 23 14 A3 2.25
8 123 15 -,. 5 3
9 4 9 -. 7 2.25
10 14 1.1

11 24 14 .3 .25
12 124 16 -. 5
13 34 7 -. 2 .25
14 1.34 8 0 0
15 234 1.3 --. 2 2
1.6 1234 14 5 1

TOTAL , l41. 75

VARIZABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (4)1(,0 CP (-)100 CP

2: WIND SPEED )11i MPH (-)3 MPH
3: LEAF SURFACE ( ) B0OTTOM --) TOP
4: LEAF TYPE (t)OAK UiCKO(RY
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TAW.E K-27. RANKEv STANDARDIZED MAGNI..'UDE O1? Fý•X,',C•T
AVFRAGE EVAP,,)RATION RATE (MMG,/MIN) FOR DROPLET' i:E•.POS T,7D
ON LEAF SURFACE POE 6 HYl AT 60 DEC I' AND 42% RNa

RANK CONTRAST MAG OF EFZECT PROB STD MAG HALF NORMAL

15 2 5.3 96.87 7. 5" 9ý-.3.32
14 3 1.7 .0 2,4 ? 95
13 1 1.5 83.33 2.14 91.67
].2 2-1 .8 7 6.7 1..14 V 2. 33
11 4 .7 70 1, 85
10 1234 .5 63 33 .71 81 .67
9 124 .5 56.67 .71 78.3.I

"8 123 .5 50 .71 75
7 13 .5 43.33 ,71 .67
6 12 ,5 36,67 ,71 68.21J

5 24 3 30 .43 65

4 234 .2 2.,.33 .29 61.i67

3 34 4 1 f'.6 7 .29 5,

2 134 0 Ili 0 55
1 14 0 3.33 0 51.67

PROB - ((R(I)- ,5)!iP(AX))*I00% THEHEt• X)iSTHI RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DraFINED AS
THE MAGNITUDE OF TyE CONTWAfT NEAREST 68 3 PERCENTILE.

HALF NORMAL - (PROB+100%)/2

VARIABLE #IS AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)100 CP

2: WIND SPEED (-,)II MPH (-)3 MPH

3: LEAF StIJYACY (4)BOTTOM (-,OP

4: LEAF TiPE (+)OAK .-- J.CKORY
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VAR.IABLE 0'S AND IDENTITIES

1: f,l. lID VISCOSITY (' ) 100o CP' (-)100 CP

2: WIND SPEED (4)1 M2Uli (-)3 MPH

3: LEA? SURFACE (-)BOTTOM (--)TOP

4: LEAF TYPE' (4)OAK (--)HICKORY

9(S. 98 7-----
99.8

99.6

99 CONFIDENCE BARS
-- .4N8, 1.23, C.IS

96 2

9m • 0
C31

•llx

22

a 1 2 3 4 5 6 7 8 9 10
ABSOLUTE CONTRFAST

fIQ(J, K-1,3,, HALF NORMAL. PROBABILITY PLOT OF FACTURIRL EXPERIMEwý•

AVERAGE EVRPORR'[ro, RAT[E OF 2 MM DIP DROPS [DEP0311E[D='•
S~~LERF JURiFAtCE FOR 6 O•R FIT 3b• DEG f FI40 421, RH
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APPENDIX L

FACTORIAL ANALYSIS AND HALF NORMAL PROBABILITY PLOTS
OF STANDARDIZED ABSOLUTE CONTRASTS FOR TESTS ON GREEN AND REL OAK 'EAVEF
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TABLE L-I. THE DESIGN MATRIX FOR THE 24 FACTORIAL EXPFERIMENT NO. 2.

TEST VARIABLES CONTRAST CONFOUNDING

1 2 3 4

S..- - - MFAN
2 + - - - 1
3 2. - 2
4 + + '. 12
5 - + "" 3

6 + - + - 13
7 - + + - 23
8 a + + - 1i 3

- -+ 4

10 + - + 14
11 i" + - + 24
12 + + - + 124
13 - -+ + +;
14 + - + + 134
15 - + + + 234
16 + + + + .1.234

VARIA3Le. #'S AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 C!P (-)I00 CP
2: WIND SPEEfq (+)ii MPH (-1)3 MPH
J. LEAP SURFACE (+)BOTTOM (-)TOP
4: IwAF CONDITION (+)GREEN (-)RED
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MTiE L-2. ESTIMATES OF AVERAGE: EFFECTS AND SUM OF SQUARES

HALF-LIFE OF DROPLET (2 MM DIA) CONTAMINATION DEPOSITED

ON OAK LEAP SURFACE AT 60 DEG P AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

I MEAN 339 233.4

2 1 315 9.6 370.5625

3 2 142 -186.4 138942.563

4 12 137 2.4 22.5625

5 3 341 41.6 6930.56252

6 13 315 -2.0 27.5625

7 23 145 -18.6 1387.5625

8 123 150 -. 9 3.0625

9 4 245 -- 4.1 68.0625

10 14 287 22.1 1958.0625

11 24 100 -2.4 22.5625

12 124 136 -40.1 410.0625

13 34 367 37.1 5513.0625

14 134 404 -4.6 85.5625

15 234 150 -22.1 1958.0625

16 1.234 162 -3.9 60.0625

TOTAL - 157759.938

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (+)lCOO CP (-)100 CP

2: WIND SPEED (+)Ii MPH (43 MPH

3: LEAF SURFACE (+)BOTTOM (-)TOP

4: LEAF CONDITION (W)GREEN (-)RED
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-&I•f L-K3. RANKED STANDARDIZED MAGNITUDE OF i;FFEcr'S
HALF-LIFE OF DROPLET (2 ILM DIA) CONTAMINATION LDP0.13VED
ON OAK LEAP' SURFACE AT 60 DEG F AND 42% RH

R'ANK CONTRAST ',iAG OF EFFECT PROB STD MAG HALF NORM,.I,

S15 2 185.4 96.67 8.43 98.3314 3 41.6 90 1. 88 95
13 34 37.1 83.33 1.68 91],6712 234 22.1 76.ý:7 1 83,3311 14 22.1 70 1 8510 23 .18.6 63.33 .84 81.679 124 10.1 56.67 .46 78.33a 1 9.6 50 .43 757 134 4,.6 43.33 .21 71.676 4 4.1 36.67 .19 68.33

5 1234 3.9 30 .18 654 13 2.6 23.33 .12 61,673 24 2.4 16.67 .11 58.332 12 2.4 10 .111 123 .9 3.33 .04 51.67

PROB - ((R(I)-".5)/R(MAX))*1O0% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED ASTHE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+100%)/2

VARIABLE # : AND IDENTITIES

1. LIQUI[D VTSCOSITY (+)1000 CP (--)100 C.P2: WIND SPEWED (+)11 MPH %-)3 MPH
3: LEAF SURFACE (f)BOTTOM (-)TOP
4: LEAF CONDITION (+)GREEN (-)REO
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WVkikNLE #V'S A.N 3DWPNTIKT'S

1. .•Q.', V .I.,") + ) 1.000 c? - 0 10)

,3 :,FAR S)URVACE 0+- )}BOTTOM ( )TOP
4: LEAF CONDITION (+)GREEN (-)RED

99. 6

L99 CONFIDENCE BARS

98

/ 42

96

C3 9

IL /0 34

70

60 4
S40

S0 1 2 3 4 5 6 2 8 9 10

AB.SOLUTE CONTRRST

"FIiiE L-1o HALF NORMAL PFRJBROILIVTI PLOT OF FACTURIAL EXr-'E'?isME"L. '

SHALF-LIFE OF 2 MM DIAMETEER DROPS rEPOSIWL) OUN

OOAK I.JERF SUJRFACE AT 60 OEG F AND 42X RH
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(AS%.E LA. ESTI!4kT8, OF AVERAGE EFFECTS •'WD SUM OP SQUARESAVERAGE EVAPORATI'OIN RATE (MMG!MIN) OVER HALF-LIFE OF
DROPLET (2 MM D0TA) DEPOSITED ON OAK LEAF SURFACE AT
60 DEG F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 M1] AN 9 15.8 -
-12 .1 1 5 1
3 2 22 ..3 57 6
4 12 24 -. 5 1
5 3 9 -3 36
6 13 10 .5 1
7 23 20 -1.5 9
8 123 22 .5 19 4 10 0 010 14 1i -- 4
11 24 28 .5 1
12 124 24 413 34 7 -2 16
14 134 8 .5 [
15 234 19 -. 5 116 1234 19 .5 1

"TOTAL , 753

V6 ýIAk3LE VS' AND IL)EN'Ti> ý ,,

[l ,.(lý ,i! vjSCos .j["•y (#-)l000 cp ("})I00 CP
WIND S PEEDl I MPH (-) 3 MPj
LEAP SURFI; ) 'TTOM (-}TOP

4: LEAF C"ONDILT,'; (1GEEN

_-qN~ X



TWE L-5. RANKED STANDARDIZED MAGNITUDE OF EFFECTS
AVERAGE EVAPORATION RATE (MMG/MZN) OVER HALF-LIFE OF
13ROPLET (2 MM DIA) DEFOSITED ON OAK LEAF SURFACE AT
60 DEG F MND 42% RH

RANK CONTRAST MAG OF EFFECT PROB STD MAG HALF NORMAL

15 2 A3 96.67 13 96.33
14 3 3 90 3 95
13 34 2 83.33 2 91.67
12 23 1.5 '76.67 1.5 88.33
11 124 1 70 1 85
10 14 1 63.33 1 81.67
9 1234 .5 56.67 .5 78.33
8 214 .5 50 .5 75
7 1 4 .5 43.33 .5 71.667
5 24 .5 36.67 .5 68.33
5 123 .5 30 .5 65
4 13 .5 23.33 .5 61.67
3 12 .5 16.67 .5 58.33
2 1 .5 10 .5 55
1 4 0 3.33 0 51.67

PROS - ((R(I)-.5)/R(MAX)}*100% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED AS
THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+100%)/2

VARIABLE #'S AND IDSNTITIES

It LIQUID VISCOSITY (+)1000 CP (-)100 CP
21 WIND SPEED (+)fl MPH (-)3 MPH
1: LZAF SURFACE (+)BOTTOM (-)TOP
4: LEAF CONDITION (+)CREEN (-)RED
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VARIABLE VS ANb, IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)I00 CP

2: WIND S2EED (+).1 MPH (-)3 MPH
3: LEAF' SURFACE (+)BOTTOM (-)TOP

- LEAF CONDITION (+)GREEN (-)RED

99.98

99.8

99.6

99 - CONFIDENCE :RRS
a-0.41?,l,20, fl.05

98

-7 ....C.)3

3 4--

80k 2

•~, 2• 
....

S
4-

40

•?E SL " E CONTRAl5T

_--'I

FIG-ff. L-2. HtALF NORMAL PRODRBI'. ITT PLOT OF fALTU;.lPL i)fPf•lM.E'

OVERAGE EVO:fPORPTION 'PIF UVER F IFE ý)F 7 tI0 D--R U

DEfPO3,T D ON OflK Li,4f 50W H,•I f +7 •¶6 Ut-G r• t-NO 42Z .'fm
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TA&E L-6. ESTIMATES OF AVERAGE EFFECTS ANc, SUM OF SQUARES

TOTAL PERCENT OF i•OPLEr (2 MM DIA) CONTAMINATION RECOVERED

AS VAOR FROM OAK LEAF SURFACE AT 60 DEG F AND 42%

RH

TEST CONTRAST YIELD AVG EFF'ECTS SUM OF SQUARES

1 MEAN 81 r2"1. 6 -

2 1 98 6.3 156.25

3 2 86 4.3 72.25

4 12 98 -1.2 6.25

5 3 83 -.5 1

6 13 93 -2 16

7 23 88 -. 5 1

8 123 96 .5 1

9 4 80 -5.5 121

10 14 83 -5.5 121

11 24 88 1 4

12 124 89 .5 1

13 34 83 .3 .25

14 134 83 .8 2.25

15 234 87 -1.2 6.25
16 1234 86 -. 2 .25

TOTAL " 509.75

VARIABLE #'S AND iDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)100 Cl

2: WIND SPEED (4)11 MPH (-)3 MPH

3: LEAF SURFACE (+)BOTTOM (-)TOP

4: LEAF CONDITION (4)GREEN (--)RFID
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TABE L-7. ;'ANKY3D STANDARDIZED •x, NT 0 E•YWT9

TOTAL PERCENT OF DROPLET (2 MM DIA? CO~m'A:_4,TITI I ).,',OVL ... "F
AS VAPOR FROM OAR LEAP SURFACE AT 60 DEC P AlD 421
RHl

RANK CONTRAST MAG OF EOPSCT PROB $T'D •1pA NIALP NOJRMAL

15 1 60.3 ?6.67 3.15 98.33
14 14 5.5 S ) 2.75 95
13 4 5.5 33.•3 2.76 91.67
12 2 4.3 76,67 2.15 89.33
11 13 2 70 1 85
40 234 1.2 63.33 .6 81,67
9 12 1.2 56.67 ,6 78.33
8 24 1 50 .5 75
7 134 .8 43.33 A4 71.67

124 .5 36.67 .25 68.33
5 123 .5 30 .25 65
4 23 .5 23.33 .25 61.67
3 3 ý3 16.67 ,25 58.33
2 34 .3 1.0 .15 55
1 i.234 .2 3.33 .1 51.67

PROB , ((R(I)-.5)/F(WAX))*100% WHERE R() IS THEi RANI<.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERF U IS DEF:[NED AS
THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - 'PROBIeOO%)/2

VARIABLE #'S AND IDENTiTIES

1: LIQUID VISCOSITY (+}i00, CP (-)1O0 Cp
2: WIND SPEED (+)11 MPH (-)3 MPH
3: LEAP SURFACE (+)B)TTOM (-)TOP
4: LEAF CONDYTION (+ )GREEN Li)PED
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VARIABLV, 8',13 ANVI, IDENTI.TI1ES

I i LJQIJI VISCOSITY (t-)1000 CP (_-) 100 CP
2: 1.41ND SPEED (+)1i MPH (-,3 MPHi
,3' LEAR, 1130R?5ACYE (4 )BOI2TON (- )TOP
4: L2AF C2ONDITION (+)CREEN (-)RED

99.8 -9

99.6

99 CONFiDENCE BAR~S
0 .40, 6.25. 6.&35

98

916/
co/

~ 44

80/

4~ F6~
20

01 2 3 4

RI3SOLUTEZ CONTRRST

Fj)1 L-3. I*kL,ý NO0RMAL Pkiý4BRBB 11 P IL0T OF FACTORIAL. EXFPI~HiiNT

ýUIAL. PERCEN~T OF CONTPMANA4flN REC2OVEREn RS VRt'OE I-MOM

'2 MM 011 E3ROPf~ ON Okl. !_FflVF.' W1 63 (-F F AND3 42X RO



TABLE L-8. E5TIMATFS OF AVERAGEtE ANO 3SiM QLIFE TIME OF DROPLET C Mi4 D)A) CONTAMXNATVXON ON OAK
LEAF SURFACE AT 60 DEG' F ANV 42% PH

TEST CONTRAST YIELD AVG; EFFeCT, SUM OF SQUARES

I MEAN 1215 794. 12 , 1280 38.1 1 ,i81t., 0G253 2 450 -675.6 18258t6.$i .•54 i2 560 -18.1 Jf'14.0625
5 3 3140 89.4 31951. 56256 1,3 1240 -58.1 13514.06257 23 5.10 56.9 12939.0625
8 123 4F3 8.! 264.06259 . 780 -130,6 68251.5626
10 14 960 --23.1 2139.05625
1i 24 360 43.1. 7439.0625212 124 390 3.1 39,062513 34 128O 123. 1 60639.0626
14 )34 1160 -31.9 4064.062515 234 465 "80.6 26001.56,25
16 12134 435 11.9 10764X0625

TOTAL - 2071010 ,94

VARINBLE *'S AND IDESNTITIES

1: £ IQUID VISCOSIl'y (+,11000 Ci> (-)100 CP2: WIND SPEED (4 )11 M£H (-)3 MPH3: LEAF SURFACE (+)BOTTOM (-)TOP4: LEAF CONDITION i+)GREEN I)RED)
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TA.E L-9. RANKED STANDARDIZED KhW3NITUDZ F EFFECTS
CEF14E TIMP" •F DROPLET (2 MM DIA) CONTAMINATION ON OAK
SA;fl SU9FAC(TF AT 6C DE.G F AND 42% RH

RANK CONTRAST MAG OF EPPECTY PROB STD MAG HALF NORM -•L

15 2 675.6 96.67 8.38 98.33
14 4 130.6 90 1.62 95
13 34 123.1 83.33 1.53 91.67
12 3 39.4 '7 .67 1.11 88.33
11 234 30.6 70 85
10 13 58.1 63.33 .72 81.67
9 23 56.9 56.67 .'!1 78.33
8 1234 51.9 50 .64 75
.7 24 43.1 43.33 .. %F3 71.67
6 1 38.1 36.67 .47 68.13
5 134 31.9 30 .4 65
4 14 23.1 23.3?3 .29 61.67
3 1? 18.1 16.67 .22 58.33
2 123 8.1 10 .1 55
1 124 3.1 3.33 .04 51.67

PlhOF - ((R(I)-.5)/R(MAX))*1O0% WHEE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALcE / U WHERE Ts DEFTNiD AS
THIE :AGNITUDE OF THE CONTRAST NEAREVT 68.3 PERCENTILE.

HALF NORMAL - (PROB+100%)/2

VARIABLE #'S AND IDEI,'ITIES

1: LIQUID VISCOSITY (+)1000 CP (-)100 cp

2: WIND SPEED (+)11 MPH (-)3 MPl

3r LEAF SURFACE (+)BOTTOM (-)TOP

4z LEAF CONDITION (+)GREEN (-'RED

t
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VARIABLE, #'S AND IDENTITIES

1, LIQUID VISCOSITY (+)1000 CP (-)100 Cp
2: WIND SPEED (+)II MPH (-)3 MPH

3: LEAF SURFACE (4)BOTTOM (-)TOP
4: LEAF CONDITION (+)GREEN (--)RED

"99.8 .

99.6

99 CONFIDENCE BRRS
a- .40, 0.20, 5o05

98

1 6 / 42
9-0

a3- /
m 54

ci-

80 -

4•4

6•J - .. 1
60

40 F-

000 1 2 3 4 5 6 ? 8 9 10

ABSOLUTE CONTRRST

FIGURE L-4. HRLF NORMAL PROOSBILITY PLOTr Of FACTORIAL EXPERIMEXN'

L.FE TIME OF 2 MM DIP DROPLETS DEP'OSITEiD ON

OAK LESF SURFACE W 60 BEG F fHN3.1 42Z RH
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1]A5.E L-10. ESTINATES ,F AVERAGE EFFECTS AND OUI OF OSQUARES

AVERAGE EVAPORATION RATE (MMG/MUk) OVER : T.L KIME OF

DROPLET (2 MM DIA) CONTAMINATION ON OAK SURACE

AT 60 DkG F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS , SUM OF SQUARES

, MEAN 4 8.6 -

2 5 1.1 5.0625

3 1? 7.1 232.5625

4 12 12 .1 .0625

5 3 4 -- ,1I 5.0625

6 13 5 .4 .5625

7 23 10 -. 6 1.5625
S123 13 .4 .5625

9 4 5 .9 3.0625

10 14 6 .. 1 .0625

11". 24 14 .4 ,5625

12 124 15 -. 1 .0625

13 34 4 -. 9 3.0625

14 134 5 -. 4 .5625

15 234 11 -. 4 .5625

16 1234 12 -. 4 .5625

TOTAL - 253,93?5

VARIA148E 4 * S AND .\ ITTITES1~

1: LIQUID VISCOSITY (•O0 Ci' () 100 CPp

2: WIND SPEED (+)iI MPp --)3 1H

3: LEAF SURFACE (s .)B)TIOM f TOF

4A LEAF (OND701%1
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! A~. L-11. fANK(ED STANDARDIZED MAGNITUDE OF EFFECTS
AVERAGE EVAP0RATION RATE NMMG/MIN) OVER LIFE TIME OF
DROPLET ý2 MM DIM CONTA.N-MATION ON OAK LEA? SURFACE
AT C,0 DEC P AND 42% RH

RANK CONTRAST Mk; OF EFFECT PROB STD MAG HALF NORMAL

15 2 7.6 96.67 8.44 98.33.14 3 1.1 90 1.22 9513 1 )..1 83.33 1.22 91.67
12 34 .9 76.67 1 88.3311 4 .9 70 1 8510 23 .6 63.33 .67 81.679 .1234 .4 56.67 .44 78,33fl 234 .4 50 .44 757 .134 .4 43.33 .44 71.676 24 .4 36.67 .44 68.3-3
5 123 .4 30 .44 654 13 ,4 23.33 .44 61.67

124 .1 16,67 .11 58.332 14 "1 10 ,I'l 55
S.1 3,, 33 .. i 51.67

& -(R ()1-5 5)/R (MAX) )* J00R WHO R R () IS 15 HTU RANK,

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS D-EFINED AS
THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.,

AWL N)ORMAL (PROi3+100%)/2

VARIABLE '. 4 AND 1DENTIT.ES

1: LIQUD1 VISCOSITY (+)1000 Cp (-)100 CP
2: WIN1D1) SPEED (,+)I. MPH (--)3 MPH
3 ; LEAF IURFACE + BOTr'OM -)TOP
4, LPAF CON)ITION 3 GREEN (C-)REL,
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VARIABLE V S AND IDENTITIES

1: LIQUID VISCOSITY N)IO.000 Cp (,-)100 CP
2: WIND SPEED (+)Mi MPH (1--3 MPH
3: LEAF SURFACE (-)1BOTTOM (-)TOP
4: LE A F C'ONDITION (, )G(REEN ( -- )RED

99. 98

99.8

99.6

99 CONFIDENCE OAF'
I ~ 0.40, 0J.20. 0.0

98
2-2_(fl-' // / 2

eni

SI, a ] 1 II/

9. / 00

4/0

2 3 4 6 8 9

WITR,5. E CONiRAST

F tCU(ý 1L -. r fVIA NORMRL PRO!•ABILITT PLOT OF FACTORIJAL EXPERYHENT

FRVERRGtz F•aV"QKTION RATE FOR 2 MMR rD[IP OfLUS

DE C54 O 701K ', tAVFý: ("! :4 OF, F A.10 A2X Rh
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T ]E L. 12 ESTYMATES OF AVERACE EFFECTS AND SUM OF SQUARES1 ERCENr' )F DRCPLET (2 MM DIA) CONTAMINATION RECOVERED_\3 VAPO}• AFTER I HR FROM OAK LEAF SURFACE AT 60 DEG
SAND 421 RH

TEST CONTRAST YIELD AVG EFIECTS SUM OF SQUARES

I MEAN 30 17.7 _2 1 1 -1.6 10.56253 2 4 12.9 663.06254 12 >4 -.1.1 5.06255 3 10 -3.4 45.56256 13 11 1.1 5.06257 23 23 .-.9 3.06258 123 22 .6 1.56259 4 16 1,6 10.562510 P! 13 -1.9 14.062511 24 33 .1 .062512 124 24 ._,4 .562513 34 10 -2.6 27.562514 134 9 1.4 7.562515 234 22 
.062516 1234 21 3.0625

V'2RIAbLE V•S ANW IDENT[TIES

1: LIQUID VxSC.>ýT 101
2 . WIND P2~ 1
3: LEAF 3UJd A( C )B(; 'CG (. -

Al -NDIX L



TABUE L-13. RANKED STANDARDIZED MAGNITUDE OF EFFECTS
PERCENT OF DROPLET (2 MM DIA) CONTAMINATION RECOVERED
AS VAPOR AFTER I UR FROM OAK LEAF SURFACE AT 60 DEG
F AND 42% RH

RANK CONTRAST kAG OF EFFECT PROD STD MAG HALF NORMAL

15 2 121.9 96.67 8.06 98.33
14 3 3.4 90 2.13 95
13 34 2.6 83.33 1,62 91.67
12 14 1,9 76..67 1.19 88.33
ii 4 1.6 70 1 85

10 1 1,6 63.33 1 81.67
9 134 4. 19 56.67 .88 78.33
8 13 .- , 50 .69 775
? 12 .1 43o33 .69 71.67
El 1234 ., 9 36. 67 .56 68.33

5 23 .9 30 .56 65

0 26 2.33 .38 61.67
124 .4 16,6? .25 58.33
234 .1 10 .06 55

1 24 .1 3,33 .06 51.67

PROD ((-3R~ W1C Vf 1~Rtlr) IF& T~HE RANK

TANDAR)IZED MAGNITUDE - ABSOLUTE VALUE / U WHERE UL 0 S VgFINED ;43

'E MAGNITUDE OF THIE CONT'9RAST AEAREST 68,3 PERCENTILE.

HI .P NOP1MAL - (PROB'AOOI)/2

VAk UBLE #'S AND IDENTITIES

1! L QUID VISCOSITY (",].0oo CP (-)100 cP
2: W ND SPEED ({)Il MPH (-)3 MPH
3ý L AF SURFACE (*)BOTTOM (-)TQP

4: Li. M CONDITION (O)GREEN (-)RED)
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VARIABLE VS AND IDENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-)I00 CP2ý WIND SPEED (+)11 MPH (-)3 MPH3: LEAP SUJRFACE (+)BOTTOM (-)TOP4: LEAF CONDITION (+)GREEN (-)RED

99.8

99 CONFJIDENCE BAIRS
- I.4!, 8.623, 5.05

96 1/2

m/
98 -- '3

I14

a.,4

20

44-

60-

0 1 2 3 4 5 6 2 9 10
FBSOLUIE CONTIJpSt

F9 L-6. HALF NORML PROOBRILiTT PLUT O! FACQOR1WRL EXPERiiMEN
PERCENT JF CONTAMRNrTION RCOVERED R3 VRFO,ý RFTFR I lp,
FPROM 2 '4f DIR DRUP3 ON ORK LERV0;1 60 PEG F RND 42,. RH
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TABLE L-14. ESTIMATES OF AVERAGE EFFECTS AND SUA OF SQIJ.RE,'
PERCENT OF DROPLET (2 MM DIA) CONTAMINATION RECOVERED
AS VAPOR AFTE"R 2 HR FROM OAK LEAF SURFACE AT 60 DEG
F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

I MEAN 20 3 2. 9 -
2 21 --2.7 30.25
3 . 44 23 2116

4 12 44 -1.. 5 9
5 3 20 -5,,2 11,0.2S
6 I'? 2 1 1. 3 6. 25
7 2 3 43 -1 4
8 123 41 .5 1

9 4 29 2.3 20.2f,
10 14 24 .-. 30.25
11 24 57 .3 1

12 124 45 -. 5 1
13 34 19 -4.2
14 14 17 1.8 12.25
is5 A4 42 0 0
16 12) 4 39 1

TOTJlT - 2417.75

VARIABL' * '*S AND IDENTITIES

1: LIQUIU VISCOSITY 0)1OU0 CP (-)IO0 CP

WIND SPEED (').) MPH (-)-I MPH

3: LEAF SURFACE ()4)BOTTOM (-)TOP

4: LEAF COND:TIN (*)GREEN (-)RED
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TA•LE L-15. RANKED STAhDARDIZED MAGNITUDE OF EFFECTSPERCENT OF DROPLET (2 MM DIAM CONTAMINAITION RECOVERED
AS VAPOR AYTER 2 HR FROM OAK LEAF SURFACE AT 60 DEG
F AND 42% RH

RRANK CONTRAST MAG OF EFFECT PROB .TD MAC, HALF NORMAL

15 2 23 96.67 8.52 98.33
14 3 5.2 90 1.93 95
13 34 4.2 Z;3.33 1.56 91.67
12 14 2.,7 76.67 1 88.33
11 1 2,7 /0 1 8510 4 2.3 63.33 .85 81.67
9 134 1.8 56.67 .67 7S. "'3
8 12 1.5 50 .56 75
"7 13 1.3 43.33 .48 71.b7
6 1234 1 36.67 .37 68,33
5 23 1 30 .37 b5
4 124 .5 23.`3 .19 61..67
3 24 .5 16,67 .19 5;6.33
2 123 .5 10 .i9 55
S234 0 3.33 0 51.67

PRO'3 ((R(1)-.5)/R(KAX))lO00% WHERE RjI) IS T'AE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / j WHERE U IS DEFINED AS
THE MGNXrUDE OF THE CONTRAST NFARST I8 ) PLWdCEN'rLLE.

HALF NORMAL - (PRCB+1O,3).J

VARIABLE O'S AND IDENT1TIE.s

1: LIQUID VISCOSITY ( +11000 ct•k ,i0 ClI
2: WINU SPEED I I1 MPH ., NPH
3: LEAF SURFACE ( #)BOTIOM
4: LEAF CONDITION :)4IREEN ý " 11 .E
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VARJIABLE 01.,5: ANO D:ITT]:

I ,,, LIQUID 1.:r" Y ( "1 01 ]. 0 CA p t ) "I P
2 WINO) PF,,I) S*)EE M[IA milli P0,11

3: LEAF SURFACE? ( + )i.0..ff " T( P

41 LEAF CON Y'PVT 't",)N ( R ) FGEH.N rt- )

99.98

986

U: 1/,8, P-" 9 6 Il"2 ..

90--

a_ 4
80

i -.
60

40

20 '1

1 2 3 4 5 6 7 8 9 10

ABSOLUTE CONTRRSI

i :]H01Y L,-7NORML PROO ,InY POT OF • , PL £1i

FROM 2 MH DIP DR1PS ON C.RK L.EM5E. 01 d0 tfi' f.- •,M RM
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TAR-E L-16. hSTIMATES OF AVERAG.E E:VFECTS AND SUM OF SQUARESPERCENT OF DRC[PLElr (2 MM DIA, CONTAMINATION RECOVEREDSAS VAPOR AFT11R 3 iR FROM OAX LEAF SURFACE AT 60 DEC
P ANP 421 RH

TEST COý!TRAST YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 29 45.6 -
2 1 31 -2.7 30.25

2 60 30.5 3 ý'214 12 62 -1 45 1 29 -6.7 1.82.25
6 13 30 .8 2.25
7 23 59 -. ,5 1
5 123 5U .5 19 4 40 1.8 1.2.25
10 1.4 34 -3.7 56.25
1. 1 24 74 .5 1
12 124 2-.5 1
13 34 27 --5.2 110 2!.
14 134 23 1,8 1.2,25
I5 234 58 .5 1
16 1234 54 1 4

TOTAL 4139.75

V1A k ABE # ' S A MbfD FDSNT IT ES

1: LIQUID VISCO3SITY f)1C0o CP ()1.O0 C(7
21 WINID spur) (+)I1 MPH (--)3 MPH3: LEAP' s U.Rr.1p (+)BOTTOM (-)TOP
4: LEAF CO01 ... (+)GREEN (-)RB•D



P8.[ L.47. RANKIED STANDARDIZEO MAGNNTU0J,)4 OF( W FEQ'.[

PERCE]T Of DROPLET f:' MM D]A) CONTA4IGNAI'lON RECOVERED

AS VAPOR AFTER 3 HR FROM OAK LEAF SURFACE AT 60 OILG

F AND 42% RH

AHANK CONTRAST MNG OF EFFECT PROD STD MAAG HALF NORMAL

15 2 30.5 96.67 11.3 98,33

14 3 6.7 90 2.48 95

13 34 5.2 33.33 1.,93 91.67

12 14 3.7 76.67 1.37 88.33

11 1 2.7 70 1 0 5

10 134 1.8 63.33 .67 81.67

9 4 1.8 56.67 167 -A8.3

8 1234 1 50 .37 75

7 12 1 4.- .33 .37 71..67

6 13 .8 " .67 .3 68.33

5 234 .5 30 .1.9 65

4 124 .5 23.33 .19 61.67

3 24 .5 16.67 .19 58.33

2 123 .5 10 .19 55

1 23 .5 3.33 .19 51.67

PROB ((R(I)--5)/H(MAXf)]0% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE ABSOLUTE VALUE / U WHERE U IS •LEk'INEL) AS

THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+1O0%)./2

VARIABLE O'S AND LDENTITIES

S[LQUUD VWi'CO•ITY (+ )1000 CP (-1)I00 Cp

2: WrIND SPEEL)D ( )I. viPH (--)3 M1411

3": IEAF SURFACE (+ )BOTTOM (- ,TOP

4: LEAF CONDITION (+)GREEN (-)RED



""lVAR1iAL' *#'S AND IDENTITIES
-•1 : LIQUID Vl r•crJs:'r'v •,-) 1Q() c ,,IUU CS...... ,,1000 cp (-)10() ci,

2: WIND SPEED w+) I MPHf (--i miPH3: LEPF SURF'ACE (', ) BOI 'OM (- ) TOP
4: LEAF CONDITION (+)GFEEN ()RFD

99. 8

99 CONFIDENCE 8ARS

98

-m 90 -43

-4 
34

80
14

70

60

40

4

20

0 5 10 15
ABSOLUTE CONTRRST

FIGURE L-8, HALF NORMAL PROBABlILITT PLOT OF FACTORIAL EXPERIMENT
PERCENT OF CONTAMINATION RECOVERED AS VAPOR AFTER 3 HR
FROM 2 MM DIPI DROPS ON ORfl LEAVES AT 80 DEG F AND 427. RH
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PERCENT OF DROPLET (2 MM DIA) CONTAMINATION RECOVERED

AS VAPOR AFTER 6 HR FROM OAK LEAF SURFACE AT bO DEG

F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 54 71.1

2 1 56 1.9 14.06b5

3 2 85 33.1 4389.0625

4 12 94 2.4 22.5625

5 3 52 -5.1 105.0625

6 13 56 .1 .0625
7 23 84 2.4 22.5625
a 123 92 -. 9 3.0625

9 4 64 -1.1 5.0625
10 14 59 -3.9 60.0625

11 24 88 -1iI 5.0625
12 124 89 -. 4 .5625

13 34 49 -3.9 60.0625

14 134 46 .-i.0625

15 234 85 2.6 27.5625
16 1234 94 --. 1 .0625

TOTAL 47.14.9375

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (4)1000 CP (--)100 CP
2: WIN[ SPEED (+)I] MPH (-)3 MPLi
3: LEAF SURFACE (+)BCTTOM (-)TOP

4: LEAF CONDITION (+)GREEN (-)RED)
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TIRE L.-19. RANKED STANDARDrI)VE0 MACNTTUr;E OF EFFECTSPERCEhNT OF DR(OPL, ET (2 MM ID)A) CONTAMINATION RECOVERED
AS VAPOR AFTER 6 HR FROM OAK LEAP SURFACE AT 60 DEG
F AND 42% RH

RANK CONTRAST MAC OF EIFFECT PROB STD MAG HALF NORMAL

15 2 33.1 96.67 12.73 98,33
14 3 5.1 90 1.96 9513 34 3.9 83.33 1.5 91.6712 14 3.9 76067 1.5 88.33
i] 234 2.6 70 1 8510 23 2.4 63.33 .92 81.679 12 2.4 56.67 .92 78.339 1 1.9 50 .73 757 24 1.1 43.33 .42 71.676 4 1.1 36.67 .42 68.335 123 .9 30 .35 654 124 .4 23.33 .15 61.673 1234 .1 1 '.67 .04 58.332 134 .1 10 .04 551 13 .1 3.33 .04 51.67

PROB - ((R(I)-.5)/R(MAX))*100% WHERE R(I) IS THE RANK.

STANDARDIZED MACNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED ASTHE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+100%)/2

VARIABLE #'S AND IDENTITIES

I: LIQUID VISCOSITY (W)1000 CP (-)100 CP
2: WIND SPEED (+)Il MPH (-)3 MPH3: LEAF SURFACE (+)BOTTOM (-)TOP4: LEAF CONDITION (+)GREEN ()RED
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VJRI AULE O 'S AND IDENT'! ITIE.S

I: 1,,1U( ) VI O Vi:Ci " (I) 1000 C) , ( ) LO U .P

2. WEND SPHEEI f-)I mii h ) 3 milli

LEAF ,".iURPACL-; ( + ) 13)TTOM ( V OlP

4 : LEAF CoNI) .. 'l(O)N ( + ) GREEN ( - ) RiEJ)

9 9 .9m 8 . .... . . . .. .. . ...... --I.. ........ ... ......... . . ...... .

99..8

99.6

99 - CONFIflENCE BRRS
0. 840,2.20, 0. 05

98-

ii 960/

40

20~

80 5 0 15

S~RBSOLUTE CONWc T::

SFIGRI-ý L-9. HFlLF NORMAL PROBABIL.1TY PLOT OF FACT[ORIAL EXPERIMENT

PERCENT OF CONTHMINRATION RECOVERED RS VAPOR AFTER 6 HR

' ~~FROM 2 M+, [lIR DROPS ON 01-•K LERVIE3 fiT 60 DEG F RND 42Z Rhi
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Ti .LE L-~?C.L$" I MA', OF AVi.RAG( EF[-'bCT'L AND SUM OF SQOARES[
AVEH•A( EVAk'- IATION PA'.E (Mr41G/,1TN FOR DROPLET (2 MM
')!Ik) D1;:POV II 'EiD ON OPKA< -'.AF SURFACE' FOR .1. HR AT 60 DEG
.' ikN•U 42% 1 R10

TEST CON'.TRAST YIELD AVG EFFECTS SUM OF SQUARES

I MEAN 11 18.1 -
2 i 12 -. 1 .0625
3 2 25 13.4 715.5625
4 12 26 -. 4 .5625
5 3 11 -3.3 52.5625
6 13 11 .6 1.5625
7 23 22 -. 9 3.0625
8 123 24 .9 3.0625
9 4 14 .6 1.5625
10 14 14 -1 1 5.0625
11 24 31 .4 .5625
1.2 124 26 -. 9 3.0625
1.3 34 9 --2.1 16.0625
14 134 9 .6 1.5625
15 234 22 .1 .0625
16 1234 22 .4 .5625

TOTAL - 806.9375

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (4)1000 CP (-)i00 CP
2: WIND SPEED (-, ) 11. MiPi ( -) 3 MAPH
3: LEAF SURFACE (4 )BOT''TOM ',-)TOP
4. LEAre CONDITION (+)GREEN ,-)RED
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,rt. [.-1 RANKED STANDARDIZED MAGNITUDE OF EFFECTS

AVER•AIM EVAPORATION RATE (MMG/MIN, FOR DROPLET (2 MM

DiA) OfRPOSITED ON OAK LEAF SURFACE FOR I HP AT 60 DEG

F AND 42% RH

F fl K, CONTRAST MAG OF EFFECT PROB STD MAG HALF NORMAL

1) 2 L3.4 96.67 14.89 98.3:3

14 3 3.t, 90 95

13 34 2.1 83.33 2.33 91.67
12 14 el* 76.67 1.22 88.33
ii 124 .9 70 1 8S
10 123 .9 63.33 1 81.67

9 23 (`9 56.67 1 78.33
8 134 .6 50 .67 75
7 4 .6 42.33 .67 71.67
6 13 .6 36.67 .67 68.33
5 1234 .4 30 .44 65

24 .4 23.33 44 61.67
3 12 .4 16.6 7 44 58.33

2 234 01 10 .1 > 55
1 3 .1 3.33 _,L1 51.67

FROB - ((R(,)--.5)/R(MAX))*100% WHERE R(r) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED AS
THE MAGNITUDE OF THE CONTRAST NEAREST 68,3 PERCENTILE.

HALF NORMAL - (PROBH100%),2

VARIABLE #'S AND IUENTITIES

1: LIQUID VISCOSITY (+)1000 CP (-100 ClP

2: WIND SPEED 1.)1I MPH (13 MPH
3: LEAF SURFACE (+jbOTTOM (-)TOP
4: LEAF CONDITION )CGRE3N (-)RED
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N'I MIAI, '5 AN ) I IENN JTIiTE'S

-.1. . [.iQUILi VISC, ;1TY'v ( f ) 1.000 CP (-)100 CP

2: WINND SP E ED (*1Ii MPH (-)3 MPH
i: LEAF SURFACE ()-BOTTOM I-)TOP

4: LEAF CONDU.TlON ( )GREEN (-)RED

99.6

99 CONFIDENCE BRRS
S- 8.•I+• i3+1S

9898

96/

a 9 -9 I3
/:3

a04 34
70

60 -

40

20

0-
0 5 10 is

RBSOLUTE CONTRRST

FICLRE L-1O. HALF NORMAL,. PROBABILITY PLOT OF FRCTORIRL EXPERIMENT

RVERRGE EVRPORRTION RATE OF 2MM DIR DROPS DEPOITED ON

9RK LERVES FUR I HR AT 69 BEG F AND 42X RH
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TMLE L-22. ESTIMATES OF AVERAGE EFFECTS AND SUM OF SQUARES

AVERAGE EVAPORATION RATE (MMG/MIN) FOR DROPLET (2 MM

DIA) DEPOSITED ON OAK LEAF SURFACE FOR 2 HR AT 50 DEG

F AND 42% RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUARES

1 MEAN 10 16.7 -

2 1 11 .6 1.5625

3 2 23 12.4 612.5625

4 12 25 -.4 .5625

5 3 10 -2.9 33.0625

6 13 11 .4 *5625

7 23 21 -. 9 3.0625

8 123 23 .4 .5625

9 4 12 -.1 .0625

10 14 13 -.9 3.0625

11 24 27 - .0625

12 124 24 -. 9 3.0625

13 34 8 -3,9 14.0625

14 134 9 .4 .5625

15 234 20 .1 .0625

16 i234 20 .4 .5625

TOTAL * 673.4375

VARIABLE #'S AND IDENTITIES

i: LIQUID VISCOSITY (+)1000 CP (-)oo) cl!

2: WIND SPEED 4 )11 MPH (-)3 M3 i

3: LEAF SURFACE ( +)BOTTOM (-)'l'O[

4: LEAF CONDITION (+)GREEN (-)REID
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MTAE L-23. RANk'ED STANDARD]ZE'D MACWITUDE OF EFFECTS
AVERAGE EVAPORATION RATE (MMG/MIN, FOR DROPLET (2 MM
DIA) DEPOSITED ON OAK LEAF SURFACE FOR 2 HR AT 60 DEG
F AND 42% RH

RANK CONTRAST MAG OF EFFECT PROB STD MAG HALF NORMAL

15 2 12A 96.67 13.78 98.33
14 3 2.9 90 3.22 9513 34 1.9 83.33 2.11 91.67
12 124 .9 76.67 1 88.33
ii 14 .9 70 1 8510 23 .9 63.33 1 81.67
9 1 .6 56.67 .67 78.33
8 1234 4 50 .44 757 134 .4 43.33 .44 71.67
6 123 .4 36.67 .44 68.335 13 .4 30 .44 654 12 .4 23°33 .44 61.67
3 234 .1 16.67 .11 58.33
2 24 .1 10 .11 55
1 4 .1 3.33 .11 51.67

PROB . ((R(I).-.5)/R(MAX))*100% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSoLUTE VALUE / U WHERE U IS DEFINED ASTHE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROB+I00%)/2

VARIABLE #'S AND IDENTITIES

1 LIQUID VISCOSITY (t)1000 CP ( -- ))f)0 CP
21 WIND SPEED (+)II MPH (-3 MPH
3: LEAF SURFACE (I)iBOTTOM (-)TOP
4: LEAF CONDITION (*)GREEN (-)REO
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VARIABLE #'S AND IDrNTITIBS

li LIQUID VISCOSITY (+)I000 CP t-)100 CP
2: WIND SPEED (+)ii MPH (-)3 MPH
3- LEAF SURFACE ()BO1i'TOM (-)TOP
4": LEAF CONDITION (1 ),REEN (--RED

99.98

99.8

9q. 6

,9 - CONFIDENCE BARS
6 .48,0.20, 0.85

9- -

-- 96 -- 2

m 90 ' / 3

C 4 34S~~80--"

70 "

60

40

20

0 510 15

ABSOLUTE CONI[, 1S1'

FIt-i.[ L-i1. HALF NORMAL PROBABILITT PLOT OF FRUCZDR.RL tXPERTHENT

PVERAGCE EVAPORATION RRIE OF 2 MM DIA DROPS DEPOSITED

ON OAK UEPf.VE FOR 2 HR (41 410 DEG F AND 4-1Z RH

APPENDIX L 95



TA•E. [-24. X,'iIMATES3 01' AVERAGE EiFUCTS AND SUM OF SQUARIES
AVERAGE ,:EVAPORATION RATE (MMG/M.IN) FOR DROPLELT (2 MM
DIA) DEPOSJ'TED FOR 3 IR ON OAK LEAF SUtRFACE AT 60 DEG
F AND *42% Rif

TEST CONTRAST YIEJD AVG, EFFECTS SUM OF SQUARES

1 MEAN 10 15.5 -
2 1 11 1 4
3 2 21 10.5 441
4 12 23 0 0
5 3 10 -2.2 20.25
6 13 11 .3 .25
7 23 i') --.7 2.25
8 123 21 .3 .25
9 4 .1.1 -. 5 1
10 14 12 -. 5 1
11 24 23 0 0
12 124 22 -'.5 1
13 ,].4 8 -1. 2 6.25
14 134 9 .3 .25
15 234 1 8 .3 .25
I 1234 19 .3 ý25

TOTAL = 478

VARlA[AI3LT' #'S AND j.INIl.I,

I,-, LIQUID V.][SCOS 'ITl (f)1000 CP (-)100 CP
2: WIND SPEED) (+)i MPiH (-)3 MPH
3 : LEAF S URFACIE- ( + ) BOTTOM ( - ) TOP
4. LEAF CONDITION (+ )GREEN (-)RED



.~1.. U l.-.25. lpA NEljý ) ý'VAN DAPI) 1 . l1 Mtv- N I i'UDUI 0"' i'F' '~

AVER i'E E~VAPRTO R ATEr~i ( MM(1,/M1.N ) PC)R IlOIP) Th (2 MIA

A)3\) VEoOjRl 3 iiul ON OAK SEAf . JRFACEA )L'C

PANID 412%ý Rk

RANKX CONTRPA!,` T'AA"; OF L FCT PRQi1 P)i~A JLFNP~A

15 210.5 9(n, 67 15 98.133

.1A 3 2.2 90) 3,44

1i 34 1. 8:1.3 3 38.33
1.2 1. 176.67 1.433.3

11 23, ..7 71Ž 35

.10 .124 .5 63.33 .181.67

9 .14 .5 S 6. 67 V B. 73 33

8 4 .5 50 71. 75

7 1 234 .343 .33 4 3 '71.67

6 2 34 .3 6 r,8.. 3.. (3.3

5C- 13 P .3 30 436

4 2).3 2' .33 .43 61 .67

3 ~ .~3 6 435 l.,

2 2 4 01.

2 aL C 3,33 '5 1 . 6,

PR5 R(R1 5/) (M4AX' ) 00 % tjH.EKA jý I IS YX RANK.

SSTANDARDIZ2ED) MAGNITUDE 46SOlUl'f.- VALOS / U WHERE. U 11; DEFI~NED AS3

TN)X MAGNITUDE Of," THE C0NTIZA.,3T NEARLsT 68 .3 LI3RCENT IkE.

HAFF' NORMAI, . (PP3'il0% )/?2

V),RIAf34 V'S. AND I I)Eb)'Y1.1ES

I. : 1,1QU.11) 71I 8(05L )'l 000 (1' )10
;I~r PL-VP1, (+ i . mW'i )3 MP'!

3. LiýlA'JM ; F A (+ B- OTTOM ( -']'()P1

4:L)I CONDI)TION (+GREEN R tiLD



#'S AND I DENTITIES

." IQUID vlSCOSI,y (f) 1O00 cI'p (-)100 ci
2; WIND SP'IEL 14)- t NPH m'-i mIpI
3, LEAF SURFACE + ) LTOCM ( -1) TOP
4, LEAF CONDITION 4-)GRE1EN E N ku

9 9.9 98

9g.,-

998

996
_ 96 --

90

80 3

so341

20
60

4040 -i

20

0
0 5 1.0 15

APEOL UTE CONI•1-,A 3T

FI-E L4-12. HALF NORMAL PROBADBI1I'Tl ?LOT OF FRCTORIAL FXPER IENT
AVERAGE EVPPOkQlION RATF OF 2 MM DIla DROPS DEPOSITED
ON OAK LE&FIv'S +:OR S HR A-, 60 DEG F AIND 42;v RH
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E L-26. E OF AVEPAGE EFFECTS AND SUM OF SQUARES

AVERAGE EVAPORATION RATE (MMG/MIN) FOR DROPLET (2 MM

DIA) DEPOS'£TED FOR 6 HR ONOAK LEAF SURFACE AT 60 DEG

F AND 42t RH

TEST CONTRAST YIELD AVG EFFECTS SUM OF SQUAREF

1 MEAN 9 12.1 -

2 1 10 1.8 12.25

3 2 15 6 144

4 12 18 .5 1

5 3 9 -l . 2 6.25

6 13 10 -. 2 .25

-7 23 i4 0 0

8 123 17 0 0

9 4 9 -1.2 6.25

I0 1.4 11 -. 2 .25

, 1. 24 14 -. 5 1

12 .24 16 -. 5 1

13 34 7 7 2 . 25

14 134 8 -. 2 .25

13 224 1.3 1,5 1.

16 1234 14 0 0

TOTAL " 175.75

VARIABLE #'S AND IDENTYTIES

1: LIQUID VISCOSITY (+)1000 Cp (-)I00 CP

2: WIND SPEED (+i1l MPH (-)3 MPH

3: LEA1 SURFACE ( + ) BO'iTTOM (- ) TOP

4: LEAF CONDITION (*)GREEN (-)RED
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TA&E L-27. RANKED STANDA 'DIZED MAGNITUDE OF EFFECTS
AVERAGE EVAPORATION RA:, (MMG/MIN) FOR DROPLET (2 MMDIA) DEPOSITED FOR 6 HR ONOAK LEAF SURFACE AT 60 DEG
F AND 42% RH

RANK CONTRAST MAG OF EFFECT PROB STD MAG HALF NORMAL

15 2 6 96.67 8.57 98.33
14 1. 1.8 90 2.57 9513 4 1.2 83.33 1.71 91.6712 3 1.2 76.67 1.71 88.3311 34 .7 70 1 65
10 234 .5 63.33 .71 81,67
9 124 .5 56.67 .71 78. 138 24 .5 50 .71 '/57 12 .5 4" 33 .71 71.67
6 134 .2 36.67 .29 68.335 14 .2 30 .29 65
4 13 .2 23.33 .29 61.673 1234 0 16.67 0 58.33
2 123 0 .10 0 551 23 0 3.33 0 51.67

PROB ((R(I)-.5)/R(MA.X))*1O0% WHERE R(I) IS THE .ZANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U WHERE U IS DEFINED AS
THE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL . (PROB+100%)/2

VARIABLE #'S AND IDENTITIES

1: LIQUID VISCOSITY (+)lOGO CP (-)100 CP
2. WIND SPEED (+)11 MPH (-)3 MPH
3: LEAF SURFACE (+)BOTTOM (-)TOP
4: LEAF CONDITION (+)GREEN (-)RED
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VARIABLE #'3 AND II)ENTIT[IS

1: LIQUID VISCOSITY (+)1000 CP (-)100 CP

2: WIND SPEl) (*)Il MPE( (-)3 MPH

3: LEAP SURFACE ( ')BOTIoTOM (-)TOP

4: LEAF CONDITION (+)GREEN (-)RED

9 9 .9 8 - ---------

99.8

99.6

99 CONFIDENCE BARS
0 3.46, 0.20, 0.05

98

96 42
.-- j

cr
m 90 .41o:

a_ 4
80 3

70

60

40

20

0 1 2 3 4 5 6 2 8 9 10

PBSOLUTE CONTRAST

FIWL L-13. HARLF NORMAL PROOAB1LIlT FLOT OF FAClORIAL EXPERIMENT

AVERAGE EVRPORA1ION RPTE OF 2 MM DIA ORO!"S DEPOSITED

ON OAK LEAVES FOR 6 H1R ATI OF1 DEG f AND 427. RH
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APPENDIX M

ANOVA TABLES OF 24 FACTORIAL EXPERIMENTS
ON DROPLET EVAPORATION CHARACTEmISTICS
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TABLE M-1. ANOVA Table of 24 Experiment No. I - Half-Life DropletContamination Oeposited oni Leaf Surface.

Source Sum of Degrees Mean Mean Sq&areSquares of Square Ratio
Freedom

SLiquid Viscosity 2,002.562 1 2,002.562 7.285 **2 Wind Speed 127,985.063 1 127,985.063 465.633 *3 Leaf Surface 20,952.562 1 20,952.562 76.229 *4 Leaf Type 2,575.562 1 2,575.562 9.370 **

ix? 95.0625 1 95.0625 0.346Ix3 105.0625 1 105.0625 0.3821×4 351.5625 1 351.5625 1.2792x3 2,093.0625 1 2,093.0625 7.615 **2x4 390,0625 1 390°0625 1.4193x4 162.5625 1 162.5625 0.591

------------------- I---------------- ------------------------------
1x2x3 22.5625 11x2x4 33.0625 1Ix3x4 18.0625 1
2x3x4 1,278.0625 1lx2x3x4 .... .22.5_625 .... .

1,374.3125 5 74 ^1 25

Total Sum of Squares 158,087.438

Criti'ral Values:

**** F,5,.999 = 47.18

*** F,5099 z 16.26
** F,,. 6.61

1,5,0.95

* F1 ,5,0. 9 0  4.06

F1 , 5,0 75 1.69

.1 4. 
.



TABLE M-2. ANOVA Tab o,-,if ExperimcnL No. 2 - Half-Li e Droplet
Contamination Oeposittd ocn Oak Leaf 3urface.

Source Sum of Degrees Mean Mean Square
Squares of Square Rat i o

Freedom

I Liquid Viscosity 370.5625 1 370.5625 0.736
,: Wind Speed 138,942. W-5 1. 338,942.5625 276.029
3 Leaf Surface 6,930,,5,'.,,65 1 6,930.5625 1.3.769 **
4 Leaf Condition 68.0625 1 68.0625 0.135

1x2 2, 62 1. ,-2.5625 0.045
103 27,5621- 1 27.5625 0.055
1x4 1,9580625 1 I,958.0625 3.890
2x3 1,387.5625 ] 1,387.5625 2.757
2x4 22.5626 1 1 22.5626 0.045
.3x4 F,513,0625- 1 5,513.0625 10.952 *

1x2x3 r 3.062$ 1

1x2x4 410, 062! '1
Ix3x4 85,562, 2
2x3x4 7,958i.06?21
], 2x3x4 62 06. .

2,516.8125 5 503.36125

Total Sum of Squares 2.58,087A4J8

Critical Values:

S*** F 47.18
F1,5,0.999

*** F ,5,099 = 16.25
** F = 6.61

1,5,0.95

* F 1,5,0.90 4.06

F 1.69
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TAiLE M-3. ANOVA Table of 24 Experiment No. I - Average Evaporation Rate
Over Half-life of Droplet Deposited on Leaf Surface.

Source. Sum of Degrees Mean Mean Square

Squares of Square Ratio
Freedom

I Liquid Viscosity 0.25 1 0.25 0.10
2 Wino Speed 870.25 1 870.25 348.10 *
3 Leaf ;urface 169.00 1 169.00 67.60 ****
4 Leaf Fype 36.00 1 36.00 14.40 **

1x2 1.00 1 1.00 0.40
1x3 2.25 1 2.25 0.90
Ix4 0.25 1 0.25 0.10
2x3 42.25 1 42.25 16.90 *
S2x4 6.25 1 6:25 2.50
U 4 9.00 1 9.01 3.60

lx2x3 1.000 1
ix2x4 4.000 1
1x3x4 0.250 1
2x3x4 6.250 1
.x2x3x4 1.000 1

15.5 5 2.5

Total Sum of Squares = 1.149

C~ritical Values:

I •*A* FI :9 9  47.18F 1,5,0.999 47 .

S ** 1,5,0.99 6.26

F1,5,0.95

F1,5,0.9 0  4.06

F 1.69V 1,5,0.75 1.69

APPENDIX M 4'06



TABLE M..4. ANOVA table of 24 Experiment No. 2 - Average Evaporation Rate
Over Half-life of Droplet Deposited on Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 1.00 1 1.00 0.625
2 Wind Speed 676.00 1 676.00 422.5 ****
3 Leaf Surface 36.00 1 36.00 22.50 ***
4 Leaf Condition 1.00 1 1.00 0.625

1x2 1.00 1 1.00 0.625
1x3 1o00 1 1.00 0.625
1x4 4.00 1 4.00 2.5
2x3 9.00 1 9.00 5.625 *
2x4 1.00 1 1.00 0.625
3x4 16.00 1 16.00 10.0 **

. x 22x3 1.00 1
1x2x4 4.00 1
1x3x4 1.00 1
2x3x4 1.00 1
lx2x3x4 1.00 1

8.0 5 1.6

Total Sum of Squares = 754

Critical Values:

*** F1,5,0. 9 9 9 = 47.18

F F1,5,0.99 = 16.26

* F1,5,0. 9 5  6.61

S F1,5,0. 9 0  4.06

F 1,5,0.75 1.69
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• 24
-ABLE M-5. ANOVA Table of 2 Experiment No. I - rota) Percent of Droplet

Contamination Recovered as Vapor From Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 39.0625 1 39.0625 10.965 **
2 Wind Speed 248.0625 1 248.0625 69.632 ****

3 Leaf Surface 7.5625 1 7.5625 2.123
4 Leaf Type 10.56?5 1 10.5625 2.965

Ix2 0.0625 1 0.0625 0.018
Ix3 22.5625 1 22.5625 6.333
Ix4 22.5625 1 22.5625 6.333 *
2x3 0.0625 1 0.0625 0.018
2x 27.*625 1 27.5625 7.737 **
3x4 5.0625 1 5.0625 1.421

1ix2x3 0.0625 1
Ix2x4 1.5625 1
Ix3x4 5.0625 1
2x3x4 10.5625 1
1x2x3x4 0.625 1

17.8125 5 3.5625

Total Sum of Squares -- 400.9375

Gri tical Values:

F **S*0 9 = 47.18

• K,'o F = 16.26
1,5,0,99 =162

•** F 1 0 5  = 6.61F1,5,0o95 66

5,0.9( 4.06
I,5,(. go

: 1 .69
A 54tL U5
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TABLE M-'. ANOVA Table of 24 Experiment No. 2 - Total Percent of Droplet
Contamination Recove,-ed as Vapor From Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 156.25 1 156.25 72.764 ****
2 Wind Speed 72.25 1 72.25 33.604 ***

3 Leaf Surface 1.0 1 1.0 0.465
4 Leaf Condition 121.0 1 121.0 56,279 *

1x2 6.25 1 6.25 2.907
lx3 16.0 1 16.0 7.442 **
Ix4 121.0 1 121.0 56.279 ***
2x3 1.0 1 1.0 0.465
2x4 4.0 1 4.0 1.860
3x4 0.25 1 0.25 0.116

1Y2x3 1.0 I
1x2x4 1.0 1
1x3x4 2.25 1
2x3x4 6.25 1
1x2x3x4 0.25 1

10.7,50 5 2,15

Tcta! Sum of Squares = 509.75

Critic I Values:

* F1 ,5,0.999 47.18

** F 1,5,0.99 = 16.26

1 ,5,0.95

F1,5,0.90 4 .,

F ,5,0.75 1.69
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TABLE M-7. ANOVA Table of 24 Experiment No. .1 - Life Time of Droplet
Contamination on Leaf Surface.

Source Sum of Degrees Mean Mean SquareSquares of SquaCe Ratio
Freedom

1 Liquid Viscosity 3,906.25 1 3,906.25 0.30
2 Wind Speed 1,265,,625.00 1 1,265,625.00 99.8?Ž **1,

3 Leaf Surface 57,600.00 1 57,600.00 4.543 k

4 Leaf Type 14,400.00 1 14,400.00 1.136

1x2 3,306.25 1 3,306.25 0. 261
ix3 15,006.25 1 15,006.25 1.183
1x4 1,0,:,6.25 1 1,056.25 0.083
2x3 2,500.00 1 2,500.00 0.197
2x4 19,600.00 1 19,60J.00 1.546
3x4 34,225,,00 1 34,225.00 2.,699

Ix2x3 7656.25 1
1x2x4 756.25 1
1x3x4 3306.25 1
2x3x4 50,625.00 1
1x2x3x4 1,056.,5 1

63,400.0 5 112,680.0

Iotal Sum of Squares = 1,480,625

Critical Values:

F ** i,5. 0,999 C.4 16

i 1& 9ý 16.26

** FI,!,95 6.61

F1, 5, ,, 90C

F1, 5, 75 .. 1.69
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4TAB[• f M-, 8. hN(VA Table of I? Expenriment No,. 2 .. Life Time of Droplet
I 'ontw&ml i.•nt, (:in c ]aQ Leaf Surface.

Source Sum of Degrees Mean Mcail Square
Squares Cf Sq',.are Ratio

Freec'om

1 Liquid Viscosity 5,814.0625 1 5,814.0625 0M707
2 Wind Speed 1,825,876.56 1 1,825,876.56 221.949 *•**

3 Leaf Surface 31,951.5625 31,,951.5625 3,884
4 Leaf Condition 68,251.5625 1 68,251o5625 8.296 **

1)( 1,314.0625 )1 i,314.0625 0.160
Ix3 13,.5i4.06,, 1 1.3,51i4.0625 1.643
ix4 2,139.0625 1 2,139.0625 0.260
2x3 12,939.0625 1 12,939.0625 1.573
?x4 47,439.9625 1 7,439.0625 0.904
Ux4 j 06639AVS 1 50,639.0625 7.371 **

Ix2x3 264, 0625 1IY2:,0 39.0625 ].

Wx3x4 4064.0625 1
2x3x4I 26,001.5625 1
lx2x3x4 2.1.0t.7.64 b 8,26.562

41,132.8125 5 8,256I 5625

Total Sum of Squares 2,071,010.94'

Critic&l Values:
F 1'5,0 999 47.18

F, 16.26

* F 1 5 0 9 5  6.61

* 1. 5 ") 1 ") 4.(6

[~ :. 169Fi5, 0. 7 5 i

:•:•E~ X M dI1- . ......... . .........- - . ---.-......... "- ----



TABLE M-9. ANOVA Table of )4 Experiment No. I Averaqe r vaporation Rate
Over Life Time of Droplet Cor C am'inat liori on Leaf Sur face,

Source Sum of' Degrees Mean MeTri :Square
Squares , r Square Rat io

Freedom

I Liquid Visciosity 4.0 1, 4,0 10.0 *Lr

2 Wind Speed 256,0 1. 256.0 640.C *
3 Leaf Surface 12.25 1 12.ýS 30.625
4 Leaf Type 0.L0 1 0.0 0.0

1x2 1.0 I 1.0 0.4
1x3 0.25 1. 0. t5
lx4 0X 1 0.0 0.0
2x3 6.25 1 6.25 15.625 **
32x4 0.0 1 0.0 MS3x4 0. 25 1 0O1: 0.6-

1x2x3 0.25 1
lx2x4 1.00 1
1x3x4 0.25 1
?x3x4 0.25 3
-x2x3x4 0ý.25 .

2.0 5 0.4

Total Surm of Squacres 282

Critical Values-

F . 9 47,18

• ** F•50,g =162

"F 6.61S... ,:o. (,.9

F F,ý' 0.90 4.06

F 1, 5, , 7 5 690

A P F C. N 3 M .



TABLE M-I.O. ANOVA fabie of ? 4 Experiment No. 2 - Average Evaporation RateOver Life Time of Droplet Contamination on Oak Leaf Surface.

Sourcc Sum of Degrees, Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 5.0625 2 5.0625 10.946 *
"2 Wind Speed 232.5625 1 232.5625 502.838 k***

3 Leaf Surface 5.0526 1 5.0526 10.946 ***
4 !eaf Condition 3.0625 1 3.0625 6.622 **

1x2 0.0625 1 0.0625 0.135
1x3 0.5625 1 0.5625 1.216
1x4 0.0625 1 0.0625 0.135
2x3 156?5 1 1.5625 3.378
2x4 0.5625 1 0.5625 1.216
3x4 3.0625 1 3.0625 6.622 **

1.x2x3 0.5625 1
1x2x4 0.0625 1,
ix3x4 0.5625 1
"2x3x4 0.5625 1
ix2x3x4 0.5625 1

2.315 5 0.4625

Total Suai of Squares1, 25.:975

Critica"l qalues:
S***k F 47'18

15 ,o. 999

SF 6,61

S* F ,lth'.4

,1.69

m 4,16

., &

~ r , u M I 3



STABLE M-I1. ANOVA Table of 24 Experiment No. I - Percent Of Droplet
Contamination Recovered as Vapor After 1 Hr from Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscesity 36.0 1 36.0 7.579 **
2 Wind Speed 841.0 1 841.0 177.053 ****
3 Leaf Surface 210.25 1 210.25 44.263 ***
4 Leaf Type 30.25 1 30.25 6.368 *

1x2 6.25 1 6.25 1.316
lx3 16.0 1 16.,0 3.368
1x4 1.0 1 1.0 0.210
2x3 36.0 1 36.0 7.579 **
2x4 9.0 1 9.0 1.895
3x4 6.25 1 6.25 1.316

1x2x3 6.25 1
1x2x4 0.25 1
1x3x4 1.0 1
2x3x4 16.0 1
1x2x3x4 0.25 1

23.75 5 4.75

Total Sum of Squares 1215.75

Critical Values:

F 1,5,0.999 = 47.18

F** FI,5 = 16.261,,0.99

F1,5,0.95 6.61

A F,5,0 0 = 4.06

F. 1.691,5,07 5

!PPENDflX M 4 14



TABLE M-12. ANOVA Table of 24 Exp-riment No. 2 Percent Of Dropiet
Contamination Recovered as Vapor After 1 Hr from
Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 10.5625 1 10.5625 4.122 *
2 Wind Speed 663.0625 1 663.0625 258.756 *
3 Leaf Surface 45.5625 1 45.5625 17.780 *
4 Leaf Condition 10.5625 1 10.5625 4.122 *

1x2 5.0625 1 5.0625 1.976
1x3 5.0625 1 5.0625 1.976
1x4 14.0625 1 14.0625 5.487 *

2x3 3.0625 1 3.0625 1.195
2x4 0.0625 1 0.0625 0.024
3x4 27.5625 1 27.5621 10.756 **

1x2x3 1.5625 1
1x2x4 0.5625 1
1x3x4 7.5625 1
2x3x4 0.0625 1
1x2x3x4 3.0625 1

12.8125 5 2.5625

Total Sum of Squares 797.4375

Critical Values:

**** F1 ,5,0. 47.18

** F1 ,5, 0 .9 9  16.26

•* 1i,5,0.95 = 6.61

F1,5,0. 9 0  4.06

F ,5,0.75 = 1.69

A•PENUIX M 415



TABLE M-13. ANOVA Table of 24 Experiment No. I- Percent Of Droplet
Contamination Recovered as Vapor After 2 Hr from Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 64.0 1 64.0 7.950 **
2 Wind Speed 2450.25 1 2450.25 304.379 ****
3 Leaf Surface 506.25 506.25 62.888 ****
4 Leaf Type 56.25 1 56.25 6.988 **

1x2 9.0 1 9.0 1.118
1x3 16.0 1 16.0 1.988
1x4 9.0 1 9.0 1.118
2x3 56.25 1 56.25 6.988 **
2x4 5.25 1 6.25 0.776
3x4 12.25 1 12.25 1.522

1x2x3 4.0 1
1x2x4 1.0 Z
1x3x4 4.0 1
2x3x4 30.25 1
1x2x3x4 1.0 1

40.25 5 8.05

Total Sum of Squares 3225.75

Critical Values-

**** F1 ,5,0. 9 9 9  = 47.18

*k* F1 5 0 9 9  = 16.26

F1,5,0. 9 5  6.61

F1,5,0. 9 0  4.06

F1,5,0, 7 5  = 1.69
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TABLE M-14. ANOVA Table of 24 Experiment No,, 2 - Percent Of Droplet
Contamination Recovered as Vapor After 2 Hr From
Oak Leaf Surf ace.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 30.25 1 30.25 8.288 **
2 Wind Speed 2116.0 1 2116.0 579.726 ****
3 Leaf Surface 110.25 1 110.25 30.205 *
4 Leaf Conditicri 20.25 1 20.25 5.548 *

0x2 9.0 1 9.0 2.466
1x3 6.25 i 6.25 1.712
Wx4 30.25 1 30.25 8.288 **

22x3 4.0 1 4.0 1.096
2x4 1.0 1 1.0 0.274
3x4 72.75 1 72.75 19.794 ***

1x2x3 1.0 1
1x2x4 1.0 1
Ix3x4 12.25 1
2x3x4 0.0 1
lx2x3x4 4.0 - 1

18.25 5 3.65

Total Sum of Squares = 2417.755

Critical Values:

** Fi, 5 ,0. 9 9 9  = 47.18

*** F ,5,0.9 = 16.26

S 1,5,0. 9 5  6.61

S F1,5,0. 9 0  = 4006

F 1.69
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TABLE M-15. ANOVA Table of 24 Experiment No. 1 - Percent Of Droplet
Contamination Recovered as Vapor After 3 Hr froro Leaf Surface.

Source Sum of Degrecr: Mean Mean Square
Squares of Square Ratio

Freedom

I Liquid Viscosity 72.25 1 72.25 7.940 **
2 Wind Speed 3906.25 1 3906.25 429.258 ***
3 Leaf Surface 625.0 1 625.0 68.681 ***
4 Leaf Type 64.0 1 64.0 7.032 **

lx2 1.0 1 1.0 0.110
lx3 6.25 1 6.25 0.687
1x4 20.25 1 20.25 2.225
2x3 30,25 1 30.25 3.324
2x4 0.25 1 0.25 0.027
3x4 1.0 1 1.0 0.110

Ix2x3 1.0 1
1x2x4 4.0 1
i]^3x4 6.25 I

2x3x4 30.25 1
1x2x3x4 4.0 1

45.50 5 9.1

Total Sum of Squares 4772.0

Critical Values:

**** F1 0 99  = 47.18

S* F1,5,099 = 16.26

** 1,5,0)95 6.61

F1,5,0. 9 0  - 406

F1 0,5,.75 1.69
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ITABLE M..ii ANOVA Table of 2 Experiment No. 2 - Percent Of Droplet
Co'tdmiation Recovered as Vapor After 3 Hr from
Oak Le-& Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 3025 1 30.25 7.857 *

2 Wind Speed 3721.0 1 3721.0 966.493 ****

3 Leaf Surface 182.25 1 182.25 47.338 *
4 Leaf Condition 12.25 1 12.25 3.182

1x2 4.0 1 4 0 1.039
lx3 2.25 1 2.25 0.584
1x4 56.25 1 56.25 14.610 **

2x3 1.0 . 1.0 0.260
2x4 1.0 1 1.0 0.260
3x4 110.25 L 110.25 28.636 ***

-- I" ---- - -- ------------------------------ ---------------------------------------- -------------

1x2x3 1,9 I
lx?x4 1.0 1
1x3x4 12.25 1
2x3x4 1.0 1
1x2x3x4 4.0 1

19.25 5 3.85

Total Sum of Squares 4129.755

Critical Values:

S**k F, 0- 9 47.18
"",5,0.,)99

jF * F, 5,0.99 =16.26

** F1 , 5, 0. 9' 6.61

** FI - .
S1,5,0.90

s o !1 1-69

' 5,0 759



TABLE M-17. ANOVA Table of 24 Experiment No. I - Percent Of Droplet
Contamination Recovered as Vapor, After 6 Hr from Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

I Liquid Viscosity 0.0625 1 0.0625 0.062
2 Wind Speed 3751.5625 1 3751.5625 639.925 ****
3 Leaf SurFace 232.5625 1 232.5625 39.670 ***
4 Leaf Type 10.5625 1 10.5625 1.802

lx2 27.5625 1 27.5625 4.701 *
ix3 5.0625 1 5.0625 0.864
1x4 18.0625 1 18.0625 3.081
2x3 45.5625 1 45.5625 7.771 **
2x4 7.5625 1 7.5625 1.290
3x4 7.5625 1 7.5625 1.290

- -x-x3 10.5625 1

lx2x4 1.5625 1

1x3x4 5.0625 1
2x3,ý4 10.5625 1
1x2x3x4 1.5625 1

29.3125 5 5.8625

Total Sum of Squares = 4135.4375

Critical Values:

*** F1 ,5,0.9 9 9  = 47.18
•** F 16.26

F1,5,0.99

F1,5,0. 9 5  6.61

* F1 5 0 9  4.06F1,5,0.90 40

F = 1691,5,0.75
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TABLE M-18. ANOVA Table of 24 Experiment No. 2 - Percent Of Droplet
Contamination Recovered as Vapor After 6 Hr from
Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

- Liquid Viscosity 14.0625 1 14.0625 2.246
2 Wind Speed 4389.0625 1 4389.0625 700.848 ****

3 Leaf Surface 105.0625 1 105.0625 16.776 ***
4 Leaf Condition 5.0625 1 5.0625 0.808

lx2 22.5625 1 22.5625 3.603
1x3 0.0625 1 0.0625 0.010
1x4 60,0625 1 60,0625 9.591 **
2x3 22.5625 1 22.5625 3.603
2x4 5.0625 1 r,.OC2S 0.808
3x4 60.0625 1 60.0625 9.591 **

1x2xI 3.0625 1
ix2 r4 0.5625 1
1x3x4 0.0625 1
2x3x4 27.5625 1
Ix2x3x4 0.0625 1

31.3]"5 5 6.2625

Total Sum of Squares 4714..9375

Critical Values:

***4 F = 47.18

*** FI1,5,0.99 :16.ý6

F1  16.61
** F-,,5,0.95 = 6.61

* F = 4.0
1, 5 ,90

/. - , .69
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TABLE M-19. ANOVA Table of 24 Experiment No. I - Average Evaporation Rate.
After 1 Hr For 2.2 mm (Dia.) Droplet Deposited on Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 3.0625 1 3.0625 0.860
2 Wind Speed 885.0625 1 885.0625 248.439 k***

3 Leaf Surface 217.5625 1 217.5625 61.070 ****
4 Leaf Type 39.0625 1 39.0625 10.965 **

1x2 0.5625 1 0.5625 0.158
Ix3 3.0625 1 3.0625 0.860
Ix4 0.5625 1 0.5625 0.158
?x3 22.5625 1 22.5625 6.333
2x4 5.0525 1 5.0525 1.421
3x4 10..5625 1 10.5625 2.965

--------- ----- -- --- -- -- --- -- -- --

ix2x3 5626 1
ix2x4 7lA ',5 1SIx3x4 ( 56z' 1

2x3x4 1( .5625 1
ix2x.x4 3.0625il 1

17.8 .5625

Total Sum of Sq:,., = 1204.9?75

Critical Values

**** F],,.9.=47,1-
FI ,S,0.9% 7 1-

*** F I: 6.26F 1,5,0.99

1,5,0.95

* F =4.06i , 5,F,.90 40

F- 1.69,5, 0. 7
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TABLE MK20. ANOVA fable of 24 Experiment No. 2 - Average Evaporation Rate After

1 fir For 2.2 win (Dia,.) Droplet Deposited on Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square

Squares of Square Ratio
Freedom

I Liquid Viscosity 0.0625 1 0.0625 0.038

2 Wind Speed /15.5625 1 715.5625 430.414 ****

3 Leaf Surface 52.5625 1 52.5625 31.616 ***

4 Leaf Covidition 1.5625 1 1.5625 0.940

- x2 0.5625 1 0.5625 0.338

1x3 I.56?5 ! 1.5625 0.940

1x4 5.0625 1 5.0625 3,045

2x3 3.0625 1 3.0625 1.842

2x4 0.5625 1 0.5625 0.338

3x4 18.0625 1 18.0625 10.865 **

----------- --------------------------------------------------------- - -

1x2x3 3.0625 1
Ix2x4 3.0625 1

-x3x4 1.5625 1
2x3x4 0.0625 1

1x2x3x4 0.5625 1

8,3125 5 1.6625

Total Sum of Squares 806.9375

Critical Values:

F 1 5,(0.999 47.18

*** 1,5,0.99 16.26

** F,5,.95 6.61

, FI1 ,5(0 9 0  •: 4.06

F 4.,0
1. ],S,0.75
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TABLE M-,21. ANOVA Table of 24 Experiment No. I - A•:raqp Evaporat'ho, Rate
After 2 Hr For 2.2 an (Dia.) Droilet Deposited oro Leaf Surface,

Source Sum of Degrees Mean Mean squ,'re
Squares 01of Square Rat io

Freedom

1 Liqu I Viscosity 0.062,5 1 0.0625 0 2`35
2 Wind i •ed 663.062:; 1 653.0625 376,206 *
3 Leaf Surface 126.5625 1 6.5625 71.605 *
4 Leaf Type 22,5625 1. 22.5625 12.801 **

ix2 0.0625 1 O,0625 0.035
lx3 0.5625 1 0.5625 0.319
Wx4 0.5625 1 0.5625 0.319

2x3 7,5625 1 7.5625 4.291 *2x4 I1.5625 1 1.5625 0.886
3x4 3.0625 1 3.0625 1.738

1x2x3 0.0625 1
1x2x4 5.0625 !
i•; •3x4 0.5625 1
2x3x4 1.5625 1
Ix2x3x4 1. 5E5 1

9,8125 5 1.7625

Tots.. Suim of Squares - 834.4375

Critical Values:

*** F ,5,0.99 47.18

5, 6,. ̀ 5
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'FABL' M-422. ANOVA FabLe o, 1 Experitment No. 2 - Average Eý;aporitlon Rate After2 Hr For n,," ... (•la.) Oropiet Depositel in Oak Leaf Surface.

Sourc:e Sium of Degrees Meanl Mean Square
Squares of Square Ratio

Freedom

I Liquid Viscosity 1.5625 1 1.5625 1.623
2 W-Ind Speed 612.5625 1 612.5625 636.429 ****
3 Leaf Surface 33.0625 1 33,.0625 34.351 ***
4 Leaf Condition 0.0625 1 0.0625 0.065

Ix2 0.562b 1 0.5625 0.584
10'3 0.5625 1 0.5625 0.584
1x4 3.0625 1 3.0625 3.1.82
2x3 3.0625 1 3.0625 3,182
2x4 0.0625 1 0.0625 0.065
3x4 14.0625 1 14.0625 14.610 **

lxx 3 51.5• 1.
1x 2x4 3.0525 1.
1x3x4 0. 5625 1
2x3x4 6(01625 1
, x~x3x4 ~0, 5625 5

4. 8.1, 5 C ........

"Total Otm of Squar"es 673,,4375

Critica Va,\tues,

FI ', 0

5)** 6 1 95 .

1,5 0 75 69

poý Jv;



TIý,BLE M-231, , aIOVA Table & 24 Exr.eriaier-t No. 1. - Aver-age Evapzratioi'i Rate
After 3 Hr For 2.,2 wm (Oia.) Droplet Deposited on Leaf Surface.

Source Sunr of Degrees Mean Me~o Square
Squar es of Square Ratio

Freedom

I Liquid Visco•~ty 1.56Z5 I 1.5625 0.940
2 Wind Speed 451.5625 1 451.5625 2,11,616 ****
3 Leaf Surface 60.06,25 1 60.06?5 36.128 **•
4 Leaf Type 14.0625 2 14.0G25 8.459 *

Ix2 C 5625 1 0.5625 0.338
Ix3 0.0625 1 0.0625 0.038
ix4 0.0625 1 0.0625 0.038
2x3 1.562, 1 i.5625 0.940
2x4 0.0625 1 0.0625 O.C38
3x0 0.5625 1 0.5625 1.338

1x2x3 0.5625 1.
Ix2x4 3.0625 1
I.x3x4 1.5625
2x3x4 0.0625 5
Ix2x 3x4 3.062S 1

8.31?5 5 A-6625

Totai S!im, of Sqýanese 538.4,375

Critical Va s.:

** I,5,0.99 16.26

S* ~F1,5,0.95 = 6,6a

F 4.06

r 1, 5, 9. 7 t
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TABLE M-24. ANOVA Table of 24 Experiment No. 2 -- Average Evaporation Rate After
3 Hr For 2.2 aw (Diial) Droplet Deposited cn Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squires of Square Ratio

Freedom

I Liquid Viscosity 4.0 1 4.0 10.0 **
2 Wind Speed 441.0 1 441.0 1102.5 ****
3 Leaf Surface 20.25 1 20.25 50.625 ****
4 Leaf Condition 1.0 1 1.0 2.5

Ix2 0.0 1 1.0 0.0
lx3 0.25 1 0.25 0.625
104 1.0 1 1.0 2.5
2x3 2.25 1 2.25 5.625 *
2x4 0.0 1 0.0 0.0
U34 6.25 1 6.25 15f 25 **

SIx2x3 0.25 1
Ix2x4 1.0 1
1x3x4 0.25 1
2x3x4 0.25 1
1x2x3x4 0.25 1

2.) 5 0.40

Totcal Sum of Squares 478.3

Critical lalues:

• '•**•F 47.18B

*** 1,5,0.99 16.26

* F1 , 0 .9  = 6.61

_ F1,5,0.9; 4.06

F 1,5,0.75 1.69
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TABLE M-25. ANOVA Table of 24 Experiment No. 1 - Average Evaporatlon RateAfter 6 Hr For 2.2 mm (Dia.) Droplet Deposited on Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

___0 Freedom

1 LUquid Viscosity 910 I 9.0 13.846 **
2 Wind Speed 110.25 1 110.25 169.615 ***
3 Leaf Surface 12.25 1 12.25 18.846 ***
4 Leaf Type 2.25 1 2.25 3.462

0x2 1.0 1 1.0 14538
Ix3 1.0 1 1.0 1.538
Wx4 0.0 1 0.0 0.000

2x3 2.25 1 2.25 3.462
2x4 0.25 1 0.25 0.385
3x4 0.25 1 0.25 0.385

IOx2x 1.0 1
Ix2x4 1.0 1
1x3x4 0.0 1
2x3x4 0.25 1
0x0x0x4 1.0 1

3.25 5 0.65

Total Sum of Squares - 141.75

Critical Values:

F 1,5,0.999 = 47.18

• F1 = 16.26

S F1,5,0. 9 5  = 6.61

S F1,5,0. 9 0  4.06

F 1 5 ,0. 75  1.69
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TABLE M-26. ANOVA Table of 24 Experiment No. 2 - Average Evaporation Rate After
6 Hr For 2.2 nm (Dia.) Droplet Deposited on Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 12.25 1 12.25 27.222 ***
2 Wind Speed 144.0 1 144.0 320.0 ***
3 Leaf Surface 6.25 1 6.25 13.095 **
4 Leaf Condition 6.25 1 6.25 13.889 **

Ix2 1.0 1 1.0 2.222
0x3 0.25 1 0.25 0.556
1x4 0.25 1 0.25 0.556
2x3 0.0 1 0.0 0.0
2x4 1.0 1 1.0 2.222
3x4 2.25 1 2.25 5.0 *

1x2x3 0.0 1
1x2x4 1.0 1
1x3x4 0.25 1
2x3x4 1.0 1
1x2x3x4 0.0 1

2.25 S0.45

Total Sum of Squares - 175.75

Critical Values:

*** FI, 5 ,0. 9 9 9  U 47.18

*** F1,5,0. 9 9  w 16.26

* F1,5,0. 9 5  " 6.61

• F1 ,5,0.90 w 4.06

F1,5,0.75  1.69
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APPELJLX N

FA\CTORIAL, ANALYSIS AND) HALF NORMAL PROBABILITY PLOTS
OF DPOPL.T SPREAD FACTOR RESULTS
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-- WE N-i. THE DESIGN MATRIX FOR THiE FAC''ORIA[, EXPF.:RIMENTAVERAGE SPREAD F'ACTOR OF DROPLET (2 MM DIA) DEPOSITED
ON LEAF SURFACE AT 60 DEG F AND 42% R11

TEST VARIABLES CONTRAST CONFOUNDI NG
1 2 3 4

"] - - MEAN
2 + - ... - 1
3 - + . 2
4 + + - - 1.2
5 - " + - 3
6 + - - 13
7 - - 23
8 + + + - 123
9 - - - + 4
1 + - - f 14
I +- - 24
12 + ' - + 124
, -3 + -4 3 4

14 + - + + 134
15 - + 234
16 + + 1234

VARIABLE #'S AND IDENTITIES

Ig LIQUID VISCOSITY (+)1000 CP (-)100 CP
24 WIND SPEED (4)1i MPH (-)3 MPH
3: LEAF SURFACE (+)BOTTOM (-)TOP4: LEAF TYPE (+ sOAK (-)HICKORY

A!'PEND:,( P 432



TAKE N-m?. ESTIMATES OF AVERAGE EFFECTS AND SUM IJF SQUARES

AVERAGE SPREAD FACTOR OF DROPLET (2 MM DIA) DEPOSITED

ON LEAF SURFACE AT 60 DEG F AND 42% Rif

TEST CONTRAST YIELD * AVG EFFECTS SUM OF SQUAIES

1 MEAN 
2417 222.6 •

2 1 267 -8 256

3 2 272 -4.7 90.25

4 12 22 
16

5 3 is9' --68.5 3.8769

6 13 191 .8 2.2"

23 19). 3 36

8 123 185 -4.7 90.25

9 4 290 --I0.2 4:20.25

10 14 239 --14 784

11 24 236 -'13.2 702.25

12 124 224 7 196

13 34 194 9 324

14 134 163 8.8 306.25

15 234 iý4 13.5 729

16 1234 180 -5.1 132.25

TOTAL - 22853.75

VARIABLE #'S AND IDENTITIES

I: LLQjID VISCOSITY (+)i000 C? (-)100 CP

2. WENG SPEED (+)I] MPR ?}3 mpk

3: LEAF SURFAC- (+)BOTTOM (-)TOP

4: LEAF TYPE (+)CAK (-)UICKORY

SPREAD FA! TOR X 100
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1C"L. -, RANKED STANDARDIZED MAGNITUDE OF EFFPCTSAVCRAGE SPREAD FACTOR OF DROPLET (2 MM DIA) DEPOSITED
ON LEAP SURFACE AT 60 DEG 0 AND 42% RH

RANK CONTRAST MAG OF EPFECT PRO.B STD MAG HALF NORMAL

15 3 68.5 96.67 6.72 98.3314 14 14 90 1.37 9513 234 13.5 83.33 1.32 91.6712 24 13.2 76.67 1.29 88.3311 4 10.2 70 .11 8510 J4 9 63.33 .88 81.679 134 8.8 56.67 .86 78.338 1 8 50 .78 757 124 7 43.33 .69 71.676 1234 5.7 36.67 .56 68.335 123 4.7 30 .46 654 2 4.7 23.33 .46 61.673 23 3 16.67 .2 58.332 12 2 10 -k 551. 13 .8 3.33 .08 51.67

PROB- ((R(x)-.5)iR(MAX))*1O0% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE a ABSOLUTE VALUE / U WHERE U IS DEFINED ASTHE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HLF NORMAL - (PROB+100%)/2

VARIABLE I'S AND IDENTITIES

1: LIQUID VISCOSITY (W)000 CP (-)100 CP
2: WIND SPEED (M)iI MPH (-)3 MPH
3: LEAF SURFACE (+)JBOTTOM (KOF
4: LEAF TYPE (+)OAK (-)HICKORY
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VARIABLE #'S AND IDENTITIES

It LIQUID VISCOSITY (+lO000 CP (--)i00 CP

2; WIND SPEED (+)II MPH (-)3 MPH

3: LEAF SURFACE (+)BOTTOM (-I OP

4- LEAP TYPE (+)C"AK (,-) HICKORY

99.96

99.8 -

99. 6-

99 CONFb£NCE BRRS
£ 0.46, 0.2!1, 8.35

98 -

0- 4

80 24

20

80

404

S... i ......... L I L 1, I 1 L1 L........
0 1 2 3 4 5 6 2 8 9

RB3OLU iF CONTRR FT

H1 ,-: tHV'..F NOHR.L PROORBILiTY PLOT OF FCTOORIL IrXPERI11EtT

3PRERD FRCTOR OF 2 HM 0I¶MFlH'"R HROPt DEPOSIT'ED ON

LEAuF SURFRCE RT f0P 1 f HNR4 42Z Ril
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SAI'. f-4, TriT. D.ESjGN MATRIX FOR THE FACTOI[AL EXPERIMENTAVERAGE SPRFll PACTOR OF DROPLET (2 MM DIA) DT'POSITED
ON OAK LEAF SURFACE AT 60 DEG F AND 42% RH

STU'I S T VAR IABLES CONTRAST CONFOUNDING
.1 2 3 4,

1 -MEAN

3 - - 24 + + . . 125• -~ - + - 3
4. 

137 - + - 23
8 - + - 123
9 -- - - + 410 + -_4 14.1 + -" 24
12 + +.24
1. 3 - 4+ 4 3414 + - + . 134
15 - + + + 23416 + .+ 4 1234

VARIABLE #VS AND IDENTITIES

1: LIQUID VISCOSITY (÷)]000 Cf (")1.00 CP2: WIND) SPEED () ., MPH (-)3 mPi3: LEAF SURFACE (+)floTOM (-)TOP4: LEAF CONLITION (ý)GREEN (-)RPD

A PPP •E,, 0 43 6



NWI 54 E ST4IMATZ 0? .WVI.RAI'ý EPC TS AND SUM "? SQUARES

AVtlX'AG, SPREAD FACTOP OIF 0R0P.V %2 ?•M DiP I D¶,t)SETI1

ON OAK LEAF SURVACS All 60 DEG F AND ,',2% 'RH

TaS'T CONTRAST YIELD AVG BpECTS 3UM ,t' SQ.ARES

S }MEAN 197 202o4 -

1 199 -) 0 -.: 441

2 .186 -9 32A

4 12 199 4.8 90IJ .25

5 3 1'/ -37 . 7 E .2.5

6 173 [' US 9

7 23 i.8 R

6 312 ";?7 -'7,7 2 0,Z5

9 4 29C, 30, 3 36S0.25

10 14 239 -11.5 !i29

i 24 236, -9 324

12 124 224 4.3 1225

13 14 [>4 -21.7 1892,25

14 121 >3 3 256

15 234 194 bM5

)6 1234 180 -2,7 3C.25

TOTAL " 14173.75

X'tRIAbISE • S AND [DEP.TY IES

Ir TIQr3IO VISCOSITY I(.1)) CF (-100 C)-

"2: qi.N ,SPEE. (+)11 MUI- (-;2 MPH

3. A t' SUR!ACE (4+ -)BO2M ',-)TOP

4: LEIAF 2OJfDYTXCM (')GREEN -)RE!,

A SPREAD :4CTQR X 100

AT NGI N¶

'a tmmv."eaw



1
.~i~± '~(j. <AN ~ T ~'AR) /'' i)MC ITUlDE OF CIk'ECTIOý,.VERAGýr SPRFA:, "ACTOR OF D(OP~]r (2 KI DIA) DI'lP l r, EDO OAK LY3AF SUOFACjR .. 0 DOL) F .ND ,1, RU

RANK COU'ypsT MAG OF EF)'lCT FROB STD viG 4ATF NORMAL

15 3 37.7 96.67 3,4,1; 98.3314ý30. 3 0[ "• 7 5 9•
13 34 21. ' 83.2 3 1 ,7 91.6712 i, U.5 76.67 0.53 88,3311 23 11 70 85A' 1 30.5 r-I3,3 3 .95 el 167

9 24 56.67 .82 7 elS30 
.82 757 134 8 4333 .77 71,6,7

6 123 7.7 36.675 234 565 30 .3 65
4 1.2 4.n 23,33 . , 14 61.,673 L[2 4 ?1 16,67 3 3,p 58.332 1234 2.7 10 .25 551 13 1.5 3.33 .14 5,67

PROB - ((R(I)- ,,)/R(MAX))*IoO% WHERE R(I) IS THE RANK.

STANDARDIZED MAGNITUDE - ABSOLUTE VALUE / U W;IERE U 3 DEFINED ASTHE MAGNITUDE OF THE CONTRAST NEAREST 68.3 PERCENTILE.

HALF NORMAL - (PROI3100%)/2

VARIABLE V'S AND IDE'NTITIES

1l: LIQUID VISCOSITY (+)]000 Cp (-)100 CP2: WJND SFEEC (+)11 MPH (--) MPH3: LEAF SL'Ri'ACE (4 )BOTTOM-
4: LEAF CONDITION (+)GREEN (-)RED

APPENDIX N 138



99.9

COX~F11 DEWET BARI
40" JI. 2S flo

9A

cr

400

2.r'g

7ell 0

/- u

12 3~ RP 4'PST.. O

&DIXU' 2 O11P



Ban.'

Biri

-•__I

•:'- i ~LIr " • 1• ~F'!' •.• ~l•m ••••v•V'.main a v-•'"- ",•'-•l • ,' ... r v •r '



AN4OVA TAKLES OF ?-ý FAC1OR;AL. EXPE~RIMENTS
ON UROPLET &ý'RAD FACToR RESULTS



TABLE 0-I. ANOVA Table of 24 Experiment No. 1 - Average Spread Factor of
Droplet (2 mm Jia.) Deposited on Leaf Sqrface.

Source Suml of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 256.0 1 256.0 0.880
2 Wind Speed 90.25 1 90.25 0.310
3 !eaf Surface 18,769.0 1 18,769.0 64.554 *
4 Leaf Type 420.25 1 420.25 1.445

lx2 16.0 1 16.0 0.055
1x3 2.25 1 2.25 0.008
1x4 784.0 1 784.0 2.696
2x3 36.0 1 36.0 0.124
2x4 702.25 1 702.2E 2.415
3x4 324.0 1 324.0 1.114

1x2x3 90.2~5 1
1x2x4 196.0 1
1x3x4 306.25 1
2x3x4 729.0 1
lx2x3x4 132.25 1

1,453.75 5 290.75

Total Sum of Squares = 22853.75

Critical Values:

*** F1 ,5,0. 9 9 9  47.18

* F1,5,0. 9 9  = 16.26

* F1 ,5,0. 9 5  6.61

S F1,5,0.90 = 4.06

F1,5,0. 75  = 1.69
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TABLE 0-2. ANOVA Table of 2 Experiment No. 2 - Average Spread Factor of
Droplet (2 mm Dia.) Deposited on Oak Leaf Surface.

Source Sum of Degrees Mean Mean Square
Squares of Square Ratio

Freedom

1 Liquid Viscosity 441.0 1 441.0 1.517
2 Wind Speed .324.0 1 324.0 1.114
3 Leaf Surface 5,100.25 1 5,700.25 19.605 ***
4 Leaf Condition 3,660.25 1 3,660.25 12.590 **

0x2 90.25 1 90.25 0.310
1x3 9.0 1 9.0 0.031
Wx4 529.0 1 529.0 1.819

2x3 484.0 1 484.0 1.665
2x4 324.25 1 324.25 1.114
3x4 1892.25 1 1892.25 6.508 *

1x2x3 240.25 1
1x2x4 72.25 1
1x3x4 256.0 1
2x3x4 121.0 1
1x2x3x4 30.25 1

719.75 5 143.95

Total Sum of Squares = 14173.75

Critical Values:

•**** F1 5 9 47.18F1,5,0.999"471

k F1,5,0. 9 9  = 16.26

** F1,5,0. 9 5  : 6.61

S F1,5,0. 9 0  4.06

n,0.75 1.69
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APP4IX P

REGRESSION MODELS FOR PREDICTING HALF-LIFE
OF DROPLETS DEPOSITED ON LEAF FOLIAGE
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Table P-.. Modol 1 F!L, of Ha!f-Life of DEM Droplet Deposited on Leaf Surface

SO(JRC23 DF Ss 148

REGRESS. 2 1.4893'i.625 74468.812

RESIDUAL 13 91.49.812 703.832

TOTAL 15 158087.437

F(2,13) - 105.805 P - <.001

MOLTIPLE CORRELATION - .9706

R-SQUARED )- .94.21 ( .933':)

STANDARD ERROR - 26.530

VARIABLE COEFFICIENT T S.E. P 3R

B -89.4375 -13A485 6.6325 <001 .8096
C 36.1875 5.456 6.6325 <.001 .i325
CONSTANT 218.6875

CASS # ACTUAL PREDICTED RESIDUAL

1 246.000 271.938 -25.938
2 264.000 271.938 -7.938
3 84,,000 93.063 -9.063
4 98,000 93.063 4.937
5 320.000 344o213 -24.313
6 332.000 344.313 --12.313
7 148.000 165.438 -17.438
8 1.56.000 165.438 -9.438
9 245.000 271,933 -26.K:8

10 287.000 271. 938 15.063
11 100.000 93,063 6.937
i2 136.000 93.063 42,937
13 367.000 344, 3i3 22.688
14 404.0u0 344.31.3 59.688
15 1.50.000 165.433 15.43d
16 162.000 165.438 -3.438

RESIDUALS SUM - -4.76837158E-07

SERIAL CORRELATION, IRESiDUALS = .2738

DURBIN-WATSON STATISTiC -. 1,3782

APPEIDIX P 446
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table P-2. Model 18 Fit of Half..Lif-Llf of K.,M Viroplet Deposited on Leaf Surfa,,,a.

SOURCE DF SS MS

RGRESS., 5 155608.812 3112.'. ".b2

RESIDUAL 10 2478.624 241.8,62

TOTAL 15 158087,43?

15,10) .125.561 P - <.001

MULTIPLE CORRELATIOIN . 9921

R-SQUARED- .J;843 ( .9765)

STANrARD ERROR .15.744

VARIABLE COEFFICIBEtT T SI. U SR

B -89.4375 -22.723 3.9'-59 <,001 .8096
C 36.1875 9.194 3.9359 <.l00k .1325
A 11.1875 2.842 3.9359 .0t69 .0127
D 12.6875 3.224 3.9359 .009 ,U163
BC --. 14375 -"2906 3 9359 .0152 .0132
CONSTANT 218.6875

CASE # ACTUAL PREDICTEID RES T r•U4L

i1 246.000 236.625 9.375
2 264.000 259.000 5.000
3 84.000 80.625 3.375
4 98,000 103.000 --5.000
5 320A000 3:1.875 -11, 1j75
6 332.000 354.250 -22.250
7 148.000 130.125 17.875
8 156.000 152.500 3.500
9 245.000 262.000 --17.000

110 207.000 Z84.375 2.625
i1 100.000 106.000 -6.000
1:2 136.000 128.3375 7l625
13 367.000 357.250 9."750
14 404.000 379.625 24.375
15 150.000 155.500 --5,,50G
16 162.000 77,, 75 -15.F75

RESIDUALS SUM - 4. 76837158E-07

SERIAL CORRE1LATION,, RESI)UALS - .0606

DURBIN-WATSON STATISTIC - 1.7540
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Table P-3. Model 2 Fit of liaIf-Life of DEM Oroplet Deposited on Leaf Surface.

SOURCE DF SS MS

REGRESS. 3 151386.187 50462.062

RESIDUAL 12 6373.749 531.146

TOTAL 15 157759.937

F(3,12) , 95.006 P - <.001

MULTIPLE CORRELATION - .9796

R-SQUARED - .9596 (.9495)

STANDARD ERR, R - 23.047

VARIZABLE COE?'PICIENT T S.E. P SR

B -93.1875 -16.174 5.7617 <.001 .8807
C 20.8125 3.512 5.7617 .003 .0439
CD 18.5625 3.222 5.7617 .007 .0349
CONSTANT 233.4375

CASE # ACTUAL PREDICTED RESIDUAL

13 339.000 324.375 14.625
2 315.000 324.375 -9.375
3 142.000 138.000 4.000
4 137.000 138.000 -1.000
5 341.000 328.875 12,125
6 315.000 328.875 -13.875
7 145.000 142.500 2.500
8 150.000 142.500 7.500
9 245.000 287.250 -42:.250
10 287.000 287.250 --250
1] 100.000 100.875 -. 875
12 136.000 1.00.875 35,125
13 367,000 366.00t) 1.000
14 404.000 366.00k 38.000
15 150.000 179.625 --29.,625
16 162.0C0 179.625 -17.625

RE•SIDUALS SUN - -3•5762?869E-07

SERIAL CORRELATIONe PBSIDUALS - -. 2049

DURBEIN-WATSON STATISTIC - 2.30/5
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Table P-4. Comparison of Predictions of Three Regession Models.

Expected Droplet Predicted Droplet lHalf-Life
Half-life Model I Model 2 Model 3

(rid n)

60 69 (+9) 62 (+2) 67 (47)

120 126 (+6) 122 (+2) 125 (+5)

180 182 ('P'2) 181. (1) 182 (+2)

240 239 (A.) 240 ( )) 240 ( 0

300 295 (-5) 299 (-1) 297 (-.3)

3,50 352 (,-8) 358 (-2) 355 (--5)

420 408 (-12) 41./ (-3) 419 (-8)

480 465i (-15) 476 (-4) 470 (-10)

Model 1: t½ = 218.6875 - 89.4375B + 36.1875C

Model ib: t½ 218.6875 - 89.4375B + 36.1385C + 11.1875A + 12.4375D - ].1.4375BC

Model 2: t 233.4375 - 93.1875B + 20.8125L + ]8.5,25CE

Parameters:

A: LiQuid Viscosity ( 100 cp = -- & 1000 cp +i)
13: Wind Speed ( 3 mph = -i & 11 mph = +1)
C: Leaf Surface iTop = -1 & Bottom +1.)
D: Leaf Type (Shagbark Hickory =: -1 & NorUtern Red Oak + t)

E: Leaf "ondition/Age (Red, October 4---1 & Green, ,,tem be., +1)
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LVAPORATION EXPERIMENTS NO. 1 AND 2 SERIES 2,•4 FACTORIAL EXPERIMENTDIET-tYLMALONATE DROPS 2 MM DIA., 100 AND 1000 CP LIQUID VISCOSITYNOMINAL CONTAMINATION DENSITY 30 G/SQ METER ON OAK AND HICKORY LEAVESWINDSPE:ED 3 AND 11 MPH, AIR TEMPERATURE 60 DEG F., RELATIVE HUMIDITY 42x

0 = Experiment No. 1 -- Two Term Regreession Model4 #80 -1 13 = Experiment No. - Five Term Regression Model- A = Experiment No. 2 - Three Term Regression Model
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