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EXECITTIVE SUMMARY 

A 1:400 scale model of Brooklyn Union Gas Company (BUGC) was 

placed in the Environmental Wind Tunnel to determine the dispersion 

of LNG spills from an accidental release under neutral atmospheri c 

conditions. The LNG dispersion from BUGC tank number 2 with wind 

speeds of 2.23 m/sec (5 mph), 5.49 m/sec (12.3 mph) and 8.93 m/sec 

(20 mph) were investigated for various wind directions and the following 

three source configurations: 

a) Boiloff from a 13,000 gpm spill onto a soil dike floor 

for unlimited spill duration, 

b) Boiloff from an instantaneous spill of a full tank onto a soil 

dike floor, and 

c) Boiloff from an instantaneous spill of a full t ank onto a 

Dycon dike floor. 

The flow visualization study was performed for the same three 

sources, but at maximum boiloff rate, with four wind speeds under 

neutral stability and with two wind speeds under stable approach f l ow 

conditions. The study resulted in the following conclusions: 

• The distances of Lower Flammability Limit (LFL) contours were 

maximum. for the instantaneous LNG spills on a soil floor . 

• The 13,000 gpm LNG spills on a soil dike floor resulted in 

larger LFL distances than instantaneous LNG spills on a Dycon 

floor. 

• The vertical extent of LFL at the LNG flare under S mph wind 

was less than the heights of the flare for all three sources. 

• The distance to LFL was reduced with an increase in the wind 

speed. 

i 



• Applied Technology, Inc., numerical prediction of LFL distances 

were conservative as compared with the wind tunnel measurements. 

• The distances to LFL were within the property line of BUGC 

for 12.3 mph and 20.0 mph wind speeds. 

• The wind direction has little effect on the approximate 

distances to LFL. However, the concentration patterns 

were different for various wind directions. 

ii 
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1.0 INTRODUCTION 

Natural gas is a highly desirable form of energy for 

consumption and its conversion to home heating and industrial use 

are achieved with very little environmental impact. Recent efforts 

to expand the United States' natural gas supply include the transport 

of natural gas in a liquid state from distant gas fields; however, 

the storage and transport of liquid natural gas may include a rela-

tively large environmental risk (Fay, 1973; Burgess, 1972). Liqui-

fied natural gas (LNG) is cooled to a temperature of -162°C to 

transport and store. At this temperature if a storage tank on a 

ship or land were to rupture and the contents spill out onto the 

surface, rapid boiling of the LNG would occur and the liberation of 

a flammable vapor would result. It has been demonstrated (Neff 

and Meroney, 1976, 1979; AGA, 1974) that the cold LNG vapor plume 

will remain negatively buoyant for a majority of its lifetime 

representing a ground level hazard. This hazard will extend 

downwind until the atmosphere has diluted the LNG vapor below the 

lower flammability limit (a local concentration for methane below 

5% by volume). 

It is important that accurate predictive models for LNG vapor 

cloud physics be developed, so that the associated hazards of trans-

portation may be evaluated. Various industrial and governmental 

agencies have sponsored a combination of analytical, empirical, and 

physical modeling studies to analyze problems associated with the 
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transportation and storage of LNG. Since these models require 

assumptions to permit tractable solution procedure one must perform 

prototype tests to verify their accuracy. 

A 1:400 scale model of the Brooklyn Union Gas Company (BUGC) 

LNG storage tank number 2 and surroundings were placed in the 

Environmental Wind Tunnel (EWT) to determine the dispersion of LNG 

vapor plume under neutral stability. and three wind speeds. Two dike 

floor surfaces; soil, and Dycon; and two different spill rates were 

investigated. The flow visualization study was performed for eight 

wind directions with neutral conditions under three wind speeds and 

with stable conditions under two wind speeds. The meteorological and 

source conditions for the various tests are summarized in Table 1. 

The methods employed in the physical modeling of atmospheric 

and plume motion are discussed in Chapter 2. The details of model 

construction and experimental measurements are described in Chapter 3. 

Chapter 4 discusses the test program and results obtained and 

Chapter 5 contains the conclusion of the study. 
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2.0 MODELING OF PLUME DISPERSION 

A predictive model for a specific plume dispersion problem 

requires combining the pertinent physical variables and parameters into 

a logical expression that determines their inter-relationships. This 

task is achieved for the atmospheric boundary layer by the governing 

equations of conservation of mass, momentum, and energy. These equa-

tions with site and source conditions and associated constituitive 

relations are highly descriptive of the actual physical inter-

relationship of the various independent (space and time) and dependent 

(velocity, temperature, pressure, density, etc.) variables. 

These generalized conservation equations subjected to the typical 

boundary conditions of atmospheric flow are too complex to be solved by 

present analytical or numerical techniques. It is also unlikely that 

one could create a physical model for which exact similarity exists for 

all the dependent variables over all the scales of motion present in 

the atmosphere. Thus, various degrees of approximation are required to 

obtain a predictive model. Due to the problem of turbulent closure 

(Hinze, 1975), exact analytical and numerical solutions of plume dispersion 

are unavailable. The techniques of obtaining solutions rely heavily 

upon empirical input from observed or physically modeled data. The 

combined emperical-analytical-numerical solutions have been combined 

into several different predictive approaches by Pasquill (1974). 

However, the estimates of dispersion by these approaches are often 

crude and do not account for site terrain and obstacle effects. 

Boundary layer wind tunnels are capable of physically modeling plume 

processes in the atmosphere with the restrictions discussed in the 

next section. 
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2.1 Physical Modeling of the Atmospheric Boundary Layer 

The atmospheric boundary layer is that portion of the atmosphere 

extending from ground level to approximately 100 meters within which 

the major exchanges of mass, momentum, and heat occur and is desribed 

mathematically by equation of conservation of mass, momentum, and energy 

(Cermak, 1971). The general requirements for laboratory-atmospheric-

flow similarity may be obtained by fractional analysis of these 

governing equations (Kline, 1965). This methodology is accomplished 

by scaling the pertinent dependent and independent variables and then 

casting the equations into dimensionless form. Performing these 

operations on such dimensional equations yields dimensionless para-

meters commonly known as: 

Reynolds number Re UL /v Inertial Force = = 0 0 0 Viscous Force 

Bulk Richardson go (LlT) L 
number Ri = 0 o - = Gravitational Force 

T u2 Inertial Force 
0 

0 

Rossby number Ro = U /L )t 
Inertial Force = 0 0 0 Coriolis Force 

Prand tl number Pr v /(k /p C ) Viscous Diffusivity = = 0 0 0 p Thermal Diffusivity 
0 

Eckert number Ee = u2/C C Ll r) 
0 p 0 

0 
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For exact similarity between different flows which are governed 

by the same set of equations, each of these dimensionless parameters 

must be equal for both prototype and model systems. In addition to 

these requirements, there must be similarity between the boundary 

conditions. 

Boundary condition similarity requires equivalence of the following 

features: 

a) Surface-roughness distributions, 

b) Topographic relief, and 

c) Surface-temperature distribution. 

If all the foregoing requirements are met simultaneously, all 

atmospheric scales of motion ranging from micro to mesoscale could be 

simulated within the same flow field for a given set of boundary condi-

tions (Cermak, 1975). However, all of the requirements cannot be 

satisfied simultaneously by existing laboratory facilities; thus, a 

partial or approximate simulation must be used. This limitation 

requires that atmospheric simulation for a particular wind-engineering 

application must be designed to simulate most accurately those scales 

of motion which are of significance for the given application. 

2.1. 1 Partial Simulation of the Atmospheric Boundary Layer 

A partial simulation is practically realizable only because the 

kinematics and dynamics of flow systems are independent above a critical 

Reynolds number (Schlichting, 1968; Zoric, 1972). The magnitude of this 

critical Reynolds number will depend upon the geometry of the flow 

sys tem being studied. Halitsky (1969) reported that for concentration 

measurements on a cube placed in a near uniform flow field the Reynolds 
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number required for invariance of the concentration distribution over 

the cube surface and downwind must exceed 11,000. Because of this 

invariance, exact similarity of Reynolds parameter was unnecessary in 

the present research. 

When the flow scale being modeled is small enough such that the 

turning of the mean wind directions with heights is unimportant, simi-

larity of the Rossby number may be relaxed. For the case of dispersion 

of LNG near the ground level the Coriolis effect on the plume motion 

would be extremely small and the exact Rossby number similarity 

was also considered unnecessary. 

The Eckert number for air is equivalent to 

T 
0.4 M; (~:) where 

0 

M a is the Mach number (Hinze, 1975), For the 

wi nd velocities and temperature differences which occur in either the 

atmosphere or the laboratory flow the Eckert number is very small; 

thus , the effects of energy dissipation with respect to the convection 

of energy is negligible for both model and prototype. Eckert number 

equality is not required. 

Prandtl number equality is obtained since it is dependent on the 

molecular properties of the working fluid which is air for both model 

and prototype. 

Bulk Richardson number equality may be obtained in special labora-

tory facilities such as the Meteorological Wind Tunnel at Colorado State 

Uni versity (Plate, 1963). 

Quite often dur ing the modeling of a specific flow phenomena it 

is sufficient to model only a portion of the boundary layer or a portion 

of the spectral energy distribution. This relaxation allows more 
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flexibility in the choice of the length scale that is to be used in a 

model study. When this technique is employed it is common to scale 

the flow by any combination of the following length scales, o, the 

portion of the boundary layer to be simulated; z
0

, the aerodynamic 

roughness; A, the integral length scale of the velocity fluctuations, 

or A, the wave length at which the peak spectral energy is observed. p 
Unfortunately many of the scaling parameters and characteristic profiles 

are difficult to obtain in the atmosphere. Counihan (1975) has 

summarized measured values of some of these different descriptions for 

the atmospheric flow at many different sites and flow conditions. 

2.2 Physical Modeling of Plume Motion 

In addition to modeling the turbulent structure of the atmospheric 

boundary layer in the vicinity -of a test site it is necessary to scale 

the plume source conditions. An ideal method is to consider the conserva-

tion statements for the combined flow system followed by fractional 

analysis to find the governing parameters. An alternative approach, 

the one which will be used here, is that of similitude (Kline, 1965). 

The method determines scaling parameters by reasoning that the mass 

rat i os, force ratios, energy ratios, and property ratios should be 

equal for both model and prototype. The dynamics of gaseous plume 

behavior leads to the following nondimensional parameters of importance 

(Hoot, 1974; Skinner, 1978; Snyder, 1972; Halitsky, 1969): 1•2 

1It has been assumed that the dominant transfer mechanism is that of 
t urbulent entrainment. Thus the transfer processes of heat conduct ion, 
convection, and radiation are negligible. 
2The scal i ng of plume Reynolds number is also a significant parameter. 
I ts eff ects are invariant over a large range thus making it possible 
to scale the di stribution of mean and turbulent velocities and relax 
exact parameter equality. 



Mass Ratio 

Momentum Ratio 

Densimetric Froude 
No. (Fr) 

Volume Flux Ratio 

8 

= mass flow of plume 
effective mass flow of air 

PS w A psQ s s = A = L2 Pa u u a a Pa a 

inertia of plume = effective inertia of air 

W2A 2 
PS s s psQ 

= = U2L4 Pa U
2A Pa a a a 

effective inertia of air 
= buoyance of plume 

u2 
a 

= Volume flow of plume 
effective volume flow of air 

= Q 
UL 2 

In order to obtain simultaneous simulation of these four parameters, 

it is necessary to maintain equality of the plume's specific 

gravity p /p s a· 

2.2.1 Partial Simulation of Plume Motion 

The restriction to an exact variation of the density ratio for 

the entire life of a plume is difficult to meet for plumes which 

simultaneously vary in molecular weight and temperature. To emphasize 

this point more clearly, consider the mixing of two volumes of gas, 

one being the source gas, ¥-, the other being ambient air, ¥-. s a 
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Consideration of the conservation of mass and energy for this system 

yields (Skinner, 1978): 1 

(:: ¥-s 

If the temperature of the air, T, equals the temperature of the a 

source gases, T, or if the product, s CM, is equal for both source p 
gas and air then the equation reduces to: 

PS 
¥- ¥-- + 

Pa s a 
= 

Pa ¥- + ¥-s a 

Thus for ~wo prototype cases: 1) an isothermal plume and 2) a thermal 

plume which is composed mostly of air, it does not matter how one 

produces the model density ratio as long as the initial density ratio 

value is equal for both model and prototype. 

For a plume whose temperature, molecular weight, and specific 

heat are all different from that of the ambient air, i.e., a cold 

natural gas plume, equality in the variation of the density ratio 

upon mixing must be relaxed slightly if one is to model utilizing a 

1The pertinent assumption in this derivation is that the gases are 
ideal and properties are constant. 
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1 gas different from that of the prototype. In most situations 

this deviation from exact similarity is very small. 

Scaling of the effects of heat transfer by conduction, convection, 

radiation, or latent heat release from entrained water vapor 

cannot be reproduced when the model source gas and environment are 

isothermal. Fortunately in a large majority of industrial plumes 

the effects of heat transfer by conduction, convection, and radiation 

from the environment are small enough that the plume buoyancy essentially 

remains unchanged. The influence of latent heat release by moisture 

upon the plume's buoyancy is a function of the quantity of water vapor 

present in the plume and the humidity of the ambient atmosphere. 

Such phase change effects on plume buoyancy can be very pronounced in 

some prototype situations. Figure 1 displays the variation of 

specific gravity from a spill of liquified natural gas in atmospheres 

of different humidities. Humidity effects are expected to reduce 

the extent in space and time of plume buoyancy dominance on plume 

motion. Hence a dry adiabatic condition should be conservative in 

terms of distances to LFL. 

Equality of densimetric Froude number results in the following 

relationship between model and prototype velocity fields: 

1If one was to use a gas whose temperature is different from that 
of the ambient air then consideration of similarity in the scaling 
of the energy ratios must be considered. 
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where S.G. is the specific gravity, (p /p ), and L.S. is the s a 
length scale (L /L ). However, when the prototype velocity is low, p m 

the equivalent model velocity utilizing above relationship would be 

extremely low. At such low velocities the instrumentation becomes 

increasingly inaccurate; in addition, the wind tunnel is difficult 

to control. Often the wind speed remains erratic and nonstationary. 

Although such conditions could be arranged for short periods with 

exacting attention, it is more efficient to select an alternative 

model criteria which permit higher wind tunnel speeds for the bulk of 

the experimental conditions. This can be achieved by relaxing the 

equality of density ratio while stipulating equality of momentum 

ratio and flux Froude number, pau;/(g (ps - pa)WsL). This partial 

simulation technique relaxes the requirement of source gas density 

in favor of operating at higher model wind speeds. 

Skinner and Ludwig (1978) experimentally demonstrated that 

buoyancy and exit momentum of the stack effluent, and compensating 

with an increase in wind speed produces the same dispersion as 

the stipulation of equality in stack exit density to ambient air 

density ratio. Neff and Meroney (1979) used similar criteria while 

modeling the behavior of LNG spills. Kothari and Meroney (1979) 

have utilized this method to obtain the stack gas dispersion. 

Unfortunately, there is disagreement within the modeling community 

as to the efficiency of approximate modeling methods. Isyumov 

and Tanaka (1979) reported a comparative study of five relaxed stack 

gas dispersion techniques. They concluded all approximation methods 

exaggerate the influence of density. For the dense plumes this might 
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suggest an exaggerated drop of the plume centerline; if this is 

indeed the case, this represents a conservative condition for the 

purposes of this study. 

2.3 Modeling of Plume Dispersion at Brooklyn Union Gas Company 

In the sections above a review of the extent to which wind 

tunnels can model plume dispersion in the atmospheric boundary layer 

has been presented. In this section these arguments are applied to 

the specific case of an LNG spill at the Brooklyn Union Gas Company. 

2.3.1 Physical Modeling of the BUGC Atmospheric Surface Layer 

The neutral boundary layer was generated in the EWT using spires 

in the entrance of the tunnel and 2.54 cm (1 in.) roughness on the 

floor. The wind speeds were specified at 10 m (prototype) height. 

The aerodynamic roughness, z, and power law exponent, c, were 
0 

specified such that the boundary layer profile is similar to that 

expected at the BUGC. The stable atmospheric boundary layer 

required during the part of flow visualization study was generated in 

the Meteorological Wind Tunnel (MWT), however, no roughness elements 

were utilized. 

2.3.2 Physical Modeling of the BUGC Spill Plume 

The buoyancy of a plume resulting from a LNG spill is a function 

of both the mole fraction of methane and temperature. If the plume 

entrains air adiabatically, then the plume would remain negatively 

buoyant for its entire lifetime. If the humidity of the atmosphere 

were high then the state of buoyancy of the plume will vary from 

negative to weakly positive. These conclusions are shown in 
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Figure 1, which illustrates the specific gravity of a mixture of 

methane at boiloff temperature with ambient air and water vapor. 

Since the adiabatic plume assumption will yield the mo.st 

conservative downwind dispersion estimates, this situation was 

simulated. Several investigators have confirmed that the Froude 

number is the parameter which governs plume spread rate, trajectory, 

plume size and entrainment during initial dense plume dilution (Hoot 

and Meroney, 1974; Bodurtha, 1961; Van Ulden, 1974; Boyle and 

Kneebone, 1973; and Neff and Meroney, 1979). The equality of model 

and prototype specific gravity was relaxed so that pure Argon gas 

could be used for the model source gas. 

Argon provides almost eight times the detection sensitivity 

for instantaneous concentration measurements as the carbon dioxi de 

used in previous studies (Meroney, 1977). The variation of specifi c 

gravity with equivalent observed mole fraction of methane and Argon 

is plotted in Figure 3. Over the concentration range where the 

buoyancy forces are dominant, the variation of the Froude number is 

properly simulated. Undistorted scaling of velocity components was 

maintained which implies the undistorted scaling of source 

strength for higher prototype wind speeds of 5.49 m/sec (12.3 mph) 

and 8 . 93 m/sec (20 mph) . However, in order to obtain a reasonable 

model wind speed equivalent to prototype wind speeds of 1,34 m/sec 

(3 mph) and 2 . 23 m/sec (5 mph) enhanced modeling techniques were 

utilized, i.e., flux Froude number and momentum equality with pure 

Freon 11 2 as a tracer gas. The actual source condition, boiloff 
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rates, were provided by Applied Technology, Inc. for BUGC. 

Boiloff curves were approximated as a step variation function 

with respect to time. 

Since the thermally variable prototype gas was simulated by 

an isothermal simulation gas, the concentration measurements 

observed in the model must be adjusted to equivalent concentrations 

that would be measured in the field. This relationship which is 

derived in Appendix A is: 

where 

X + m 

xm = volume or mole fraction measured during the model tests 

T = source temperature of LNG during field conditions and s 

T = ambient air temperature during field conditions a 

However, with enhanced modeling technique the relation is: 

T (S.G. )l/Z s p 
xm)T S.G. 

a m 

and is also derived in Appendix A. 



15 

3.0 DATA ACQUISITION AND ANALYSIS 

The experimental measurements and conversions of these quantities 

to meaningful field equivalent quantities are described in this section. 

Attention has been given to the limitations of the techniques. Some 

of the methods are conventional and require little elaboration. 

3.1 Wind Tunnel Facilities 

All concentration measurements were performed in the Environmental 

Wind Tunnel (EWT) and the schematic of the tunnel is shown in Figure 4. 

This tunnel is designed to study atmospheric flow phenomena. It has 

special features such as adjustable ceiling, rotating turntables, 

transparent boundary walls, and a long test section to permit repro-

duction of micrometeorological behavior at lower scales. Wind speeds 

of 0.15 to 12 m/s and boundary layer thickness of about 1 mat the 

downstream distances of about 6 m can be obtained with the use of the 

vortex generators at the entrance of the test section and surface 

roughness on the floor. The additional flow straightener tubes 

were installed at the front and rear of the test section to produce 

a larger wind tunnel pressure drop which permits the blower to be 

run at higher and more stable rotational speeds. The flexible 

test section roof facilitates the adjustment in heights to obtain 

a zero longitudinal pressure gradient. The vortex generators at the 

test section entrance were followed by 11 m of a floor with roughness 

elements of 2.54 cm (1 in.) in height to the 1;400 scale model of the 

BUGC Green Point Energy Center. 
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The flow visualization sequences at the lower two winds were 

performed in the Meteorological Wind Tunnel (MWT), as shown in 

Figure 5, under stable flow conditions. This wind tunnel is 

designed to study atmospheric phenomena and incorporates special 

features such as an adjustable ceiling, temperature controlled 

boundary walls, and a long test section to permit reproduction of 

micro-meteorological behavior. Mean wind speeds of 0.3 to 

40 m/ s at the free stream can be obtained in the MWT. Thermal 

stratification in the MWT is provided by the heating and cooling 

system in the section passage and test section floor. The flexible 

test section roof on the MWT is adjustable in height to permit the 

longitudinal pressure gradient to be set at zero. The MWT facility 

is described in detail by Plate and Cermak (1963), A set of vortex 

generators was installed at the entrance of test section. The plate 

was cooled to approximately 0°C and freestream air was heated to 

approximately 40°C to obtain stable stratification. 

3.2 Model 

A 1:400 scale model of the Brooklyn Union Gas Company topography 

was constructed from styrofoam sheets. The LNG tank nwnber 2 and 

surrounding dike area (LNG release site) were constructed from 

plexiglas material. The source gas, Argon or Freon, was stored in 

a high pressure cylinder and directed through a set of solenoidal 

valves into the center of the dike area. The Argon or Freon 

directed to the center brass tube was distributed over the dike 

area by eight smaller brass tubes with holes on the circumference. 
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A cardboard plate with 0.47 cm (3/16 in.) diameter hole on 1.25 cm 

(0.5 in.) center to center matrix was placed above the brass tubes 

inside the dike area. The gas passes through center of dike, 

divides evenly into eight directions and comes out from circwn-

ferential holes on the brass tubes. The gas is then exited 

through the cardboard holes with ,even distribution. 

Three typical boiloff rates were furnished by Applied 

Technology Corporation for BUGC and are shown in Figures 6 to 8. 

The simulated LNG boiloff rate curves were approximated as a 

step function and are also displayed in '.Figures 6 to 8. In order 

to obtain the model boiloff rate. curves, a special electrical 

circuit was designed. Flow rates were adjusted utilizing precision 

needle valves. The electrical circuit counts the time elapsed 

from the start of the gas release and depending upon the specific 

time, it opens the appropriate solenoidal valve. The schematic of 

the source gas flow is shown in Figure 9, 

3.3 Flow Visualization Techniques 

Smoke was used to visually define the plwne envelope emitted 

from the LNG spills at BUGC dike area, The smoke was produced by 

passing the Argon or Freon, stored in a high pressure gas cylinder, 

through a Fischer and Porter flow controller into a container of 

titanium tetrachloride located outside the wind tunnel. Smoke 

produced by the interaction of titaniwn tetrachloride and moisture 

in the gas mixture was transported through the wind tunnel wall 

by means of a tygon tube terminating at the dike inlet. Attempts ,· 



18 

to photograph a smoke plume generated by a flow which strictly 

followed the specified boiloff rate undulations were unsuccessful. 

The smoke apparatus could not cope with the variable flow rates 

to produce a well defined plume. Hence for the flow visualization 

portion of the study the gas was released at the maximum boiloff 

rate rather than a step function variation. Visual comparison of 

the maximum extent of the modulated and unmodulated plumes presented 

similar maximum plume outlines. 

The plume was illuminated with carbon arc-lamp beams. A 

visible record was obtained by means of black and white pictures 

taken with a Speed Graphic camera, 35 mm color slides, and 16 mm 

silent movie film taken with a Bolex motion picture camera. 

3.4 Wind Profiles and Turbulence Measurements 

Measurements of mean velocity and turbulence intensity were 

accomplished with a single hot-film anemometer with axis horizontal. 

The instrumentation used was a Thermo-Systems constant temperature 

anemometer model 1015 connected to a 2.54 x 10-3 cm diameter platinum 

film sensing element 0.0508 cm long. The output of the constant 

temperature anemometer was directed to an on-line data acquisition 

system consisting of a Hewlett-Packard 21 MX Computer, disc unit, card 

reader, printer, Digi-Data digital tape drive and a Preston Scientific 

Analog-digital converter. The data was processed immediately into 

mean velocity and turbulence intensity at each corresponding height 

and stored on the computer disc for printout or further analysis. 

Calibration of the hot-film anemometer was perfonned using a cali-

brator suitable for low velocity and developed by CSU staff. The 
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calibration data were fit to a variable exponent King's law relation-

ship 

where E is the hot-wire output voltage, U is the velocity and 

A, B, and n are coefficients selected to fit the calibration data. 

All measurements were performed with a sample rate of 250 samples per 

second for 20 seconds, and the above calibration relationship was used 

to determine the mean velocity. The King's Law relationship is not 

normally used for very low velocities where the heat transfer from the 

sensor is governed by mixed forces/free convection; hence, the low 

velocity measurements obtained by the hot-film are somewhat 

questionable. Absolute accuracy is probably no better than +10% at 

such low velocities, however, relative magnitudes are consistent. 

The fluctuating velocity may be characterized by the statistic 

(root-mean-square velocity). It was calculated from 

u = rms 
2E E rms 

Where E is the root-mean-square of voltage output from the rms 

u rms 

anemometer. The local turbulence intensity, Urms/U was then calcu-

lated. The hot-film was mounted on a vertical traverse and positioned 

over the measurement location on the model to obtain the mean velocity 

and turbulence intensity profiles. The velocity data reduction flow 

chart is shown in Figure 10. 

The stable velocity profiles were measured utilizing Datametric 

800-LV linear probe. The output of the system being linear, it was 

easier to measure the velocity profiles. The mean velocity was 

corrected for the difference in density of air during calibration 

and measurement location. 
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3.5 Concentration Measurements 

The concentrations of methane produced during an LNG spill are 

definitely time dependent. Hence, it is necessary to have a frequency 

response to concentration fluctuations of at least SO Hz to isolate 

peaks of methane concentrations above 5 percent (the lower flammability 

limit of methane in air, LFL); hence, a set of eight aspirating hot 

wire probes was utilized for the present study. 

3.5.1 Hot Wire Aspirating Probe 

The basic principles governing the behavior of a hot film aspirating 

probe have been discussed by Blackshear and Fingerson (1962), Brown 

and Rebollo (1972); and Kuretsky (1967). A schematic of eight probes 

is presented in Figure 11. The films on these probes were replaced 

with 0.0127 cm (0.005 in.) platinum wire to improve signal-to-noise 

characteristics. A vacuum source sufficient to choke the flow 

through the small orifice just downwind of the sensing elements was 

applied. The wires were operated in a constant temperature mode 

at a temperature above that of the ambient air temperature. Feedback 

amplifiers maintained a constant overheat resistance through adjust-

ment of the heating current. The change in output voltage from each 

sensor corresponds to a change in heat transfer between each hot wire 

and the sampling environment. 

The heat transfer rate from a hot cylindrical wire to a gas 

flowing over it depends primarily upon the wire diameter, the tempera-

ture difference between the wire and the gas, the thermal conductivity 

and viscosity of the gas, and the gas velocity. For a wire in an 

aspirated probe with a sonic throat, the gas velocity can be expressed 
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as a function of the probe cross-sectional area at the wire position 

to the area at the throat, the specific heat ratio, and the speed of 

sound in the gas. The latter two parameters, as well as the thermal 

conductivity and viscosity of the gas mentioned earlier, are determined 

by the gas composition and temperature. Hence, for a fixed probe 

geometry and wire temperature, the heat transfer rate, or the related 

voltage drop across the wire is a function of only the gas composition 

and temperature. Since all tests performed in this study were in an 

isothermal flow situation, the wire's response was only a function 

of gas composition. 

During probe calibration known compositions of Argon-air or 

Freon-air mixtures were passed through a pre-heat exchanger to condi-

tion the gas to the tunnel temperature environment. These known compo-

sitions were produced from a bottle of pure Freon and bottle of pure 

air passed through a Matheson gas proportioner or drawn from a bottle 

of prepared gas composition provided by Matheson Laboratories. 

Figure 12 displays the measured variation of the voltage drop with 

percentage of Argon in an Argon-air mixture for three different 

values of the film temperature overheat. For an overheat ratio 

(temperature of film/ambient temperature) of 1.75 the voltage drop 

varies linearly with Argon concentration and has the maximum sensi-

tivity. Similar calibrations were obtained for Freon concentrations 

also. This particular overheat ratio of 1.75 was used during all 

wind tunnel measurements. 

The eight instantaneous concentration sensors were operated by 

an eight channel Thermo-Systems, Inc., anemometer system. The output 

voltages from the anemometers were conditioned by a d.c. suppression 
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circuit, a passive low-pass filter circuit tuned to 100 Hz, and an 

operational amplifier of times five magnitude and then fed to the 

analog-in-digital converter. The time series data were stored in the 

computer and analyzed at a later time. The schematic of the system 

is shown in Figure 13. 

3.5.2 Errors in Concentration Measurement 

The travel time from the sensor to the sonic choke limits the 

upper frequency response of the probe. At high frequencies the 

correlation between concentration fluctuation and velocity fluctuations 

(velocity fluctuations are a result of the changes of sonic velocity 

with concentration) at the sensor begin to decline. The CSU aspirated 

probe is expected to have a 1000 Hz upper frequency response, but, to 

improve signal to noise characteristics, the signal was filtered at 

100 Hz . This is well above the frequencies of concentration fluctua-

tions that were expected to occur. 

The errors caused by a linearity assumption in the reduction of 

concentration data are approximately the component value (percent 

Argon or Freon) ~0.75 percent. The errors caused by calibration 

change due to temperature drift are approximately 0.1 percent of 

the component value per degree centigrade. Since the tunnel tempera-

tures vary at most +S°C during a given test period the maximum error 

due to temperature drift would be 0.5 percent of the component value. 
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4.0 TEST PROGRAM 

The test program consisted of three different test series. The 

overall objectives were: 

• To determine the qualitative behavior of the LNG spills at the 

BUGC facility scaled to 1:400 for three wind speeds and three 

source gas release conditions under neutral stability, and for 

two wind speeds and three source gas release conditions under 

stable conditions utilizing the flow visualization. 

• To determine the distances to LFL of LNG spills at the BUGC 

facility scaled to 1:400 for three wind speeds and three source 

gas release conditions utilizing hot-wire kathermometer probes. 

• To compare physical modeling data with numerical predictive 

technique. 

A sununary of all tests simulated in the laboratory is presented 

in Table 1. All dimensions reported in the following discussions 

have been converted to equivalent full scale values appropriate to 

the Brooklyn Union Gas Company site with the origin at the center of 

the BUGC LNG tank number 2. The positive x-axis is in the direction 

of the prevailing wind. 

4.1 Results and Discussion 

4.1.1 Approach Velocities 

The approach flow velocity profiles were measured at the release 

site center (without dike and tank number two in place). All neutral 

flow situations were performed in the EWT and the characteristics 

mean velocity and turbulence profiles are shown in Figure 14. The 
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stable test conditions were performed in the MWT. The mean velocity 

and mean temperature profiles for stable case are shown in Figure 15. 

The average values of velocity profile power-law exponent was 0.16 

for neutral flow. The frictional velocity, u*, were 1.6, 2.9, and 

2.4 cm/sec equivalent to prototype values of 0.35, 0.69, and 0.25 

m/sec corresponding to 12.3 mph, 20 mph and 5 mph at 10 m height. 

4.1.2 Flow Visualization Results 

The 1:400 scale BUGC model was installed in the wind tunnel and 

the flow visualization study was performed with the maximum flow 

rates for each of the three different source release conditions and 

three wind speeds in neutral atmospheric and two wind speeds in 

stable atmosphere. The two lower wind speeds (1.34 and 2.23 m/sec; 

3 mph and 5 mph) conditions were simulated using Freon as a source 

gas. This enhanced density method resulted in higher wind 

tunnel speed. For each test run, 4 x 5 black and white still 

photographs and 35 mm color slides were taken to obtain the plume 

outline. The 16 mm silent movie was taken for all neutral runs. As 

the flow rates were maximum for each test, a conservative estimate 

of the plume outline was obtained. The photographs and movie were 

forwarded to the sponsor under a separate cover. 

4.1.3 Instantaneous Concentration Measurements Results 

Two sets of concentration measurements were performed in the 

EWT. The first set of measurements corresponds to two higher 

wind speeds viz. 5.49 m/sec and 8.93 m/sec (12.3 mph and 20 mph at 
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10 m height) with three source release configuration and neutral 

stability. These tests were performed with the Argon as a source 

gas and equality of the Froude number and volume flow rate. 

Use of Froude number equality results in too low a wind tunnel speed 

for prototype wind speed of 2.23 m/sec (5 mph at 10 m height). 

Hence, to achieve a reasonable operational wind tunnel speed an 

enhanced density criteria was utilized. Instead of Argon, pure 

Freon 112 was utilized as a source gas with flux Froude number 

and exit momentum equality rather than equality specified in and 

discussed in Section 2.3.2. 

For the tests performed with Argon the concentration measurement 

were performed for two downwind locations, eight wind directions 

and three source conditions. The flow visualization performed for 

low wind speed (5 mph at 10 m height) suggested markedly broader 

plumes and greater distances to LPL. Hence, it was decided to obtain 

concentration measurements for four downwind distances for each of 
. 

the four wind directions and three source releases for equivalent 

prototype wind speed of 5 mph. Figures 16 and 17 show the concentra-

tion measurement locations. 

The tests were also performed with Argon, for wind direction of 

zero degree, with cylindrical LNG tank number two removed. A vertical 

profile of concentration was measured for a wind direction of 

180° under 5 mph conditions to determine the vertical extent of 

LPL at the LNG flare. 

For each position and run, the disc files were created and 

concentration data were stored for further analysis. In order to 
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extract data from each file name, the following conventions are used 

throughout the report: 

1) The first alphanumeric letter on each tile indicates rack 

position, 

2) Next three digits indicate run number, and 

3) Last two digits indicate sampling position for the 

particular rack position. 

A 1:400 scale model of the BUGC was placed in the EWT. The 

three transient boiloff experiments were performed: 

a) Boiloff from a 13,000 gpm spill onto soil dike floor 

for unlimited spill duration (source description AA) 

corresponding to a pipe failure, 

b) Boiloff from an instantaneous spill (catastrophic 

complete tank failure) onto soil dike floor (source 

description BB), 

c) Boiloff from an instantaneous spill (catastrophic 

complete tank failure) onto Dycon dike floor (source 

description CC). 

The times of arrival, peak concentrations, and time for passage 

of the plume for the various measurements sites are given in Appendix B 

for the two higher wind speeds and tests performed with Argon as 

a source gas. The higher wind tunnel speeds with corresponding 

increases in the source gas flow rates were required for the enhanced 

density technique. The 5 mph wind speeds (Freon as a source gas), 

transient concentration data are tabulated in Appendix C. It 

should be noted that when a small building is located at the sample 

location, the sampling point was moved to the roof of the building. 
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However, in analyzing the data the sample point was still asswned 

to be located on the ground level. 

Many researchers have observed that for a ground base neutrally 

buoyant plume the concentrations decay versus longitudinal distance 

follows a straight line relationship when both the variables are 

plotted on a logarithmic scale. Hence, interpolation or extrapolation 

of the peak concentration were obtained with straight line curve fit 

through logarithms of a pair of data points. The peak concentration 

isopleths for various tests are displayed in Figures 18 through 60. 

The distances to LFL peak contours are shown in Table 2. The LFL dis-

tances are smaller when Dycon dike floors were used. Even for an instan-

taneous LNG spill, the Dycon dike floor resulted in the shorter LFL 

distances as compared with 13,000 gpm LNG spills on soil floor for unlimited 

time duration. The LFL distances were maximum with instantaneous LNG 

spills on a soil floor, as expected. The LNG plume was much wider 

and LFL distances were longer with the 5 mph wind speed. With the 

increase in the wind speed the distances to LFL contours are 

reduced. For each LNG release configuration and wind speed, the 

distances to LFL contour were approximately the same for various 

wind directions. However, actual peak concentration level detected 

at each sampling locations were different. 

The experimental results of LFL distances are compared against 

numerical results predicted by Applied Technology Corporation. 

These results were furnished by BUGC and also shown in Table 2. The 

numerical results predict conservative distances to LFL for 12.3 mph 

and 20 mph wind conditions. At the wind speed of 5 mph the experi-

mental results are in fair agreement with nwnerical methods. 
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However, the numerical predictions did not account for the gravity 

spread and assume Gaussian concentration distribution should result 

in a conservative estimate. Thus, the enhanced density experimental 

method for the 5 mph wind speed tests should also give a conservative 

estimate. The vertical profile of peak concentrations confirm that 

the vertical extent of LFL distance was smaller than the height of 

LNG flame at 5 mph wind and for all three source configurations. 
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5.0 CONCLUSIONS 

A 1:400 scale model of Brooklyn Union Gas Company was placed 

in the Environmental Wind Tunnel to determine the dispersion of LNG 

spills from an accidental release under neutral stability. Two 

dike surfaces and three wind speeds were investigated and resulted 

in the following conclusions: 

• The distances of LFL contours were maximum for the instantaneous 

LNG spills on a soil floor. 

• The 13,000 gpm LNG spills on a soil dike floor resulted in 

larger LFL distances than instantaneous LNG spills on a dycon 

floor. 

• The vertical extent of LFL at the LNG flare under 5 mph wind 

was less than the heights of the flare for three source 

configurations investigated. 

• The distance to LFL was reduced with an increase in the 

wind speed. 

• Applied Technology, Inc., numerical prediction of LFL distances 

were conservative as compared with the wind tunnel measurements. 

• The distances to LFL were within the property line of BUGC 

for 12.3 mph and 20 mph wind speeds. 

• The wind direction has little effect on the approximate 

distances to LFL. However, the concentration patterns were 

different for various wind directions. 
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Table 1. Swnmary of Tests 

Prototype 
Wind Run Number for Wind Direction of 

Source Pasquill-Gifford Speed 
Description* Stability m/sec@ 10m oo 45° 90° 135° 180° 225° 270° 315° 

AA D 2.23 10 19 28 37 46 55 64 

BB D 2.23 2 11 20 29 38 47 56 65 

cc D 2.23 3 12 21 30 39 48 57 66 

AA D 5.49 4 13 22 31 40 49 58 67 

BB D 5.49 5 14 23 32 41 50 59 68 

cc D 5.49 6 15 24 33 42 51 60 69 

AA D 8.93 7 16 25 34 43 52 61 70 

BB D 8.93 8 17 26 35 44 53 62 71 

cc D 8 . 93 9 18 27 36 45 54 63 72 

AA F 1.34 73 81 89 97 105 113 121 129 

BB F 1.34 74 82 90 98 106 114 122 130 

cc F 1.34 75 83 91 99 107 115 123 131 

AA F 2.23 77 85 93 101 109 117 125 133 

BB F 2.23 78 86 94 102 110 118 126 134 

cc F 2.23 79 87 95 103 111 119 127 135 

AA D 5.49 145+ 

BB D 5 . 49 146+ 

cc D 5.49 147+ 

AA D 8.93 148+ 

BB D 8.93 149+ 

cc D 8.93 150+ 

+ With center tank number two removed (No buildJ.ng runs). 
* AA Boil off from a 13000 gpm spi ll onto a soil dike floor for unlimited spill duration. 

BB Boi loff from an instantaneous spill of a full tank onto a soi l dike floor. cc Boil off from an instantaneous spill of a full tank onto a Dycon dike floor. 
No te: i) Tests at the prototype wind speeds of 1.34 and 2.23 m/sec were performed with Freon as a source 

ii) 
gas (enhanced modeling, specific gravity, ps /Pa, equal t o 4.18}. 
Test s at the prototype wind speeds of 5.49 and 8.93 m/sec were performed with Argon as a source 
gas, specific gravity, p9 /Pa, equal to 1.38. 

iii) Flow visualization tests were performed with maximum boiloff rates 
iv) Specific gravity of methane at boiloff equals to 1.55. 



Table 2. Longitudinal Distances to LFL 

Prototype Longitudinal Distance to LFL in Meters Average Numericalt 
Wind for Wind Directions of LFL Prediction 

Source Pasquill-Gifford Speed Distance, Distance, 
Description* Stability m/sec@ 10m oo 45° goo 135° 180° 225° 270° Meters Meters 

AA D 2.23 770 -- 1050 -- 1100 -- -- 973 600 

BB D 2.23 1430 -- 1500 -- 1520 -- -- 1483 1675 

cc D 2.23 310 -- 530 -- 300 -- 350 372 305 

AA D 5.49 270 190 160 160 150 170 170 181 305 

.BB D 5.49 340 300 290 230 275 -- 330 294 1065 

cc D 5.49 <120 <120 <120 <120 <120 <120 <120 <120 135 

AA D 8.93 <120 <120 <120 <120 130 120 <120 <120 185 

BB D 8.93 380 230 -320 230 190 310 215 26 7 730 v-l 

cc D 8 . 93 <120 <120 <120 <120 <120 <120 <120 <120 70 

* -AA- - Boiloff from a 1 3000 gpm spi ll ontoasoif dike fioor · for u;;-li mited spill du~ation . 
BB Boi loff f r om an instantaneous spill of a full tank onto a soil dike floor. 
cc Bo i loff from an instantaneous spill of a full tank onto a Dycon floor. 

Note: i) Tests at prototype wind speed of 2.23 m/sec were performed with Freon as a source gas. 
ii) Tests at prototype wind speeds of 5.49 m/sec and 8.93 m/sec were performed with Argon as a source gas. 

iii) Distances to LFL were calculated · using two point log-log straight line curve fitting : -··--
tNumerical prediction results were obtained from the Applied Technology Corporation Report. 
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Figure 28. The Peak Concentration Isopleths for Run Number 17 With 8.93 m/sec 
Wind Speed, Wind Direction of 45°, Source Gas Release Description BB, 
and Neutral Flow Conditions 
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With 2.23 m/sec Wind Speed, Wind Direction of goo, 
Source Gas Release Description BB, and Neutral Flow 
Conditions 
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Wind Speed, Wind Direction of 90°, Source Gas Release Description BB, 
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Wind Speed, Wind Direction of 135°, Source Gas Release Description AA, 
and Neutral Flow Conditions 
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Figure 36. The Peak Concentration Isopleths for Run Number 32 With 5.49 rn/sec 
Wind Speed , Wind Direction of 135°, Source Gas Release Description BB, 
and Neutral Flow Conditions 

-..J 
0 



/ 
L omba r dy 

----- 10% I 00 A 2] 
5% I 0 0 /r,-\\ 1 0 eo 100 ieo 

I ' ' .... ,.,. I 
I 

0 0 D @] D 
Release Sile I! 

" u 
c:::::J 

C 
0 

" z 0 D " "" CJ 
D 

C 

c=:J 
0 
> ,-- ------ 7 q I Synlhe li c Nolu r o l l I 

I Gos Pion ! I 

0~ CJ I I '-----~ I Buddings I LJ I I D L ______ __ _ J 
c::J 

Mospelh 

Figure 37. The Peak Concentration Isopleths for Run Number 35 With 8.93 m/sec 
Wind Speed, Wind Direction of 135°, Source Gas Release Description BB, 
and Neutral Flow Conditions 
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Figure 38. The Peak Concentration Isopleths for Run Number 37 
With 2.23 m/sec Wind Speed, Wind Direction of 180°, 
Source Gas Release Description AA, and Neutral Flow 
Conditions 



----- 10% 00 
Lombardy 

/. ,--~ 
5% 

// 
I ...-, 

/' 
- -- 2% 

0 0 50 100 150 

111et•ra 

00 
I '8' ----1 i @] 0 1

, I IT§] ) ) 
"'"'' "" 8 .. 

" 
CJ u 

:: 
0 " 0 
> JQ L=:J 

0 

r---
CJ D 

! 

I 
----- 7 c=i 

z 

0~ 
I Syn t het ic Natural I Q D 

I 
CJ I 

G I 
as Plant I 

I 
I 

I Bu il d in~s I 

I L -
I 

- - _____ J [J 
CJ 

Mospe lh 
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Wind Speed, Wind Direction of 180° , Source Gas Release Description AA, 
and Neutral Flow Conditions 
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Figure 40. The Peak Concentration Isopleths for Run Number 43 With 8.93 m/sec 
Wind Speed, Wind Dir ection of 180°, Source Gas Release Description AA, 
and Neutral Flow Conditions 
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With 2.23 rn/sec Wind Speed, Wind Direction of 180°, 
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Conditions 



/ . 
----- I 00 ·· -;/ ) 2J I " 

0 
,,,,.,.,,----, 

0 50 100 

I 

150 
I 

mt te ra 

I 
I l-, 

00 v--1] / 
@] @] D' 

Release Sile 1-:; ., 
u 

CJ 
:: C 

0 
0 
0 
> IQ c::::::J D 

I 
r - -------7 

0~ 
I Synlhetic Nolurol I Q D 

CJ 
I G I 
I as Plonl I 

I 
I 

I 
Bu il d ings I 

I L - -
I 

______ j 
[] 
CJ 

Mospelh 

Fi gure 42 . The Peak Concentration I sopleths f or Run Number 41 With 5.49 m/sec 
Wind Speed, Wind . Direction of 180° , Source Gas Release Descri ption BB, 
and Neutral Flow Condi tions 

--.J 

°' 



Lombardy 

/. 
----- 1:;: I 00 

0 50 '<?0 •~o 2] .. ,.,. 
0 

00 
.. - . ,' V,,.'\ 

~v'!, @] _) 

Release Sile 1-: .. 
0 

c::::::J 
-:: C 

0 
0 

.. 0 .., 
C 
0 
> 

CJ D 
3 

,----

.. 
z 

I 
-- . c::::J 

s . --7 

0~ 
I ynlheloc Nolurol : 

D 

c:::J 
I 
I Gos Plonl I 

I 
I 

I 
Buildings I 

I L -
I 

- - _____ J cJ D 
c:::J 

M os peth 
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Wind Speed, Wind Direction of 180°, Source Gas Release Description RB, 
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With 2.23 m/sec Wind Speed, Wind Direction of 180°, 
Source Gas Release Description CC, and Neutral Flow 
Conditions 
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Figure 45. The Peak Concentration Isopleths for Run Number 49 With 5.49 m/sec 
Wind Speed, Wind Direction of 225°, Source Gas Release Description AA, 
and Neutral Flow Conditions 

--..J 
t,C) 



5% 

------ 2% 

0 
0 
> ., .., 
C 
0 
> 0 

00 
0 

00 

0~ 

0 

c:::J 

CJ 

/ 
Lombardy 

2] 
so 100 ISO 

mehra 

--tr 
,.~,. \ ~/ 

CJ D 
c=i D :~:t~e:~o~:1-l 

: Gos Plvnl : 

I . . I I Bu1ld1ngs ! 
L ________ __, I 

[] 
CJ 

Mospeth 

., ., 
u 

C 
0 

3 ., 
z 

D 

Figure 46. The Peak Concentration Isopleths for Run Number 52 With 8.93 m/sec 
Wind Speed, Wind Direction of 225°, Source Gas Release Description M, 
and Neutral Flow Conditions 
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Figure 47. The Peak Concentration Isopleths for Run Number 50 With 5.49 rn/sec 
Wind Speed, Wind Directi on of 225°, Source Gas Release Description BB, 
and Neutral Flow Conditions · 
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Figure 48. The Peak Concentration Isopleths fo r Run Number 53 With 8.93 m/sec 
Wind Speed, Wi nd Di r ection of 225°, Source Gas Release Description BB , 
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Figure 52. The Peak Concentration Isopleths for Run Number 56 
With 2.23 m/sec Wind Speed, Wind Direction of 270°, 
Source Gas Release Description BB, and Neutral Flow 
Conditions 
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Figure 53. The Peak Concentration Isopleths for Run Number 59 With 5.49 m/sec 
Wind Speed, Wind Direction of 270°, Source Gas Release Description BB, 
and Neutral Flow Conditions 
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With 2.23 m/sec Wind Speed, Wind Direction of 270°, 
Source Gas Release Description CC, and Neutral Flow 
Conditions 
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Figure 56. The Peak Concentration Isopleths for Run Number 145 With 5.49 m/sec 
Wind Speed, Wind Direction of 0°, and Source Gas Release Description AA 
Without LNG Tank Number 2 and Dike and Neutral Flow Conditions 
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Figure 57. The Peak Concentration Isopleths for Run Number 148 With 8.93 m/sec 
Wind Speed, Wind Direction of 0°, and Source Gas Release Description AA 
Without LNG Tank Number 2 and Dike and Neutral Flow Conditions 
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Figure 58. The Peak Concentration Isopleths for Run Number 146 With 5.49 m/sec 
Wind Speed, Wind Direction of 0°, and Source Gas Release Description BB 
Without LNG Tank Number 2 and Dike and Nuetral Flow Conditions 
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Figure 59. The Peak Concentration Isopleths for Run Number 149 With 8.93 m/sec 
Wind Speed, Wind Direction of 0°, and Source Gas Release Description BB 
Without LNG Tank Number 2 and Dike and Neutral Flow Conditions 
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APPENDIX A 

THE CALCULATION OF MODEL SCALE FACTORS 

As discussed previously in Section 2.3, the dominant scaling 

criteria for the simulation of LNG vapor cloud physics are the 

Froude number and volume flux ratios. By setting these parameters 

equal for model and prototype the following relationships for the 

BUGC model, length scale (L.S.) 1:400, and a model gas specific 

gravity, (S.G.) of 1.38 were derived: 

(S.G.m _1)1/2 1/2 
u (L.

1s.) = S. G. -1 m p 
U = 0.042 U, p p 

(S.G.m-1)1/2 2. 5 

Qm (L.
1
S.) = S. G. -1 p 

Qp 
-7 Qp, = 2.598x10 

(S.G.p -1 )l/2 1/2 
t = ( L .

1s.) m S. G. -1 m 

(A. 1) 
t = 0.060 t p' p 

( 
1 ) - 3 Lm = r:s:- LP= 2.SxlO LP . 

For lower wind speeds, i.e., 3 mph and 5 mph, the flux Froude 

number and momentum ratios were utilized. By setting these parameters 

equal for model and prototype the following relationships for BUGC 

model, length scale (L.S.) 1:400, and a model gas specific gravity 

(S.G.) of 4.18 were obtained: 
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c·G·E)l/4 (S .G.m-1 r/2 1/2 

u (&.) u = p m S . G . S. G. -1 m p 

= 0.09 4 u J p 

1/2 2 . 5 
rn . = (S. G. -1) (5·G·E)3/4 

(&.) Qm Qp S.G.p - 1 S.G. (A. 2) rn 

-7 
Qp , = 3.57.x l0 

(S.G,m) 1/4 (s,G.p-1 )l/2 1/2 

(&.) t t = p 
rn S . G . S. G. -1 p m . 

= 0. 02 66 t , p 
1 - 3 L L = L = 2 . S.x 10 m L.S. p p 

In addition to these scaling parameters governing the flow, 

the mole fraction measured in the model should be scaled to its 

pr ototype value. This scaling is required since the number of 

moles released in thermal plumes are different than the number of 

moles being released in an isothermal plume. The relationship is 

derived by Neff and Meroney (1979) and given by 

X + m 
(1 - xm) ( _..E) . 

boiloff 

Pr ototype boiloff temperature is approximately 111°K and model 

r elease temperature is approximately 300°K, and hence, 

(A.3) 
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X + (1 - X ) 0.37 • m m 

This equation was used to convert the modeled Argon run 

measurements to those that would be observed in the field. 

(A.4) 

For Freon runs not only the temperature but also volume flow 

rate of the plume is different as compared to the prototype releases. 

The following technique was developed to account for both of these 

corrections . 

Assuming the adiabatic entrainment and 

c~) a ( IT L 
p 

where v1 is the volume flow rate with vertical velocity w for 

the source gas 

v2 is the volume of air entrained with longitudinal 

velocity U. 

Therefore dividing prototype and model relationship the following 

relationship is obtained: 

However, for flux Froude number and momentum scaling 

-1/2 equals to (S.G. /S.G. ) and hence, p m 

(A. 5) 

(A. 6) 
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For model and prototype case, 

Where T1 and T2 are the source gas temperature and air 

temperature in absolute units respectively. 

Substituting equations (A.7), (A.8) into equation (A.9), 

the following mole fractions relationship between model and 

prototype may be derived as: 

X + (1-x ) m m 

(A. 7) 

(A. 8) 

(A. 9) 

(A. 10) 

The temperature T1 and T2 were assumed t"o be lll°K and 300°K 

respectively for prototype conditions. With the specific graviites 

of model and prototype source gases 4.18 and 1.55 respectively, 
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the equation (A.10) reduces to, 

(A. 11) 

which used to convert the modeled Freon run measurements to those 

that would be observed in the field. 



APPENDIX B 

LNG SPILL CONCENTRATION DATA 

FOR WIND SPEEDS OF 5.49 AND 8.93 m/sec (12.3 and 20 mph) 

WITH ARGON AS A SOURCE GAS 



- ----------------"OOEL COHOITIOHS-------------- --------------PROTOTYPE COHOITIOHS- --- - -- ------------
FILE PEAK 1% ARR . PEAK 1~ EHD SUK PEAK 5% ARR . 15% ARR . PE AK 1s:~ mo 5% EHi> SLIH 
HANE COHC . TINE TINE TI"E COHC . TIHE TiltE TI KE T n,E TINE 

(%> <SEC> <SEC> (S EC> (X-S) ( % ) ( SEC> ( SEC > ( SEC) i SEC ) <SEC > ( x- s ) 
A0•4•0 3 . 4 126 . 3 142.J 1 4 7 . 7 .38 8.8 21 40 . 0 . 2363 . • . 2H2 . 16 . 55 
A 0•401 2.9 119 . 0 132 . 2 146 . 1 . 44 7 . 4 2022 . 0 . 21% . • . 2 4 2 1 . 19 . 37 
AO •4•2 2 . 0 12 1 . 6 132 . 1 145 . 2 . 28 5 . 3 21 H . 0 . 2194 . • . 22 17 . 12 . 47 
A0•4•3 1 . 3 12•. 1 1H . 3 131 . 2 . 1-4 3 . 4 0 . 0 . 2•6 5 . • . 0 . €, . 2 4 
AO •4 •4 1 . 3 13£ . 3 136 . 4 136 . 6 . •9 3 . S • . 0 . 2266 . • . 0. 4 . 12 
AO• • •S 1 . 5 135 . 2 145., 146. • . 14 4 . () 0 . 0 . 2424 . (• . 0 . 6 . 25 
AO •4 •6 2 . 1 12• . 3 136 . 1 147 . 1 . 36 S . S 2257 . 0 . 226 0. • . 236 6 . 15.83 
A ••4 •7 1 . 7 12£ . 7 143 . , 144 . 5 . 31 4 . 5 I) . I) . 2 391 . • . () . 13 . H 

,_. 
90•4•1) 1 . 1 1 • 2 . 3 10.58 

0 
t 4 2 . 3 t 42 . 3 . 24 3 . 0 0 . 0 . 2363 . •. 0 . 0 

8 0•4 •1 ., • . O 135 . 9 O.• . 1' 1. 5 () . I). 225 7 . • . 0 . 7 . 37 
90•4•2 1 . 2 •6 . 2 46.2 1 42 . • . 27 3 . 1 0 . • . 7f.8 . • . 0 . 12 . 02 
80•4•3 1 . , . • . 1 1,., . 32 5 . • 0. 0 . 1. • . 0. 14 . 3• 
9 0•4•4 1 . 4 141 . 4 141. 4 141. 4 . 29 l . 7 0 . • . 230 . • . 0 . 12 . 8 4 
9 • •4 •5 . 8 • . • 114 . 0 O.• . •7 2.2 0. • . 189 4. • . 0 . 3 . 33 
9 0•4•6 1 . 2 142. 4 142 . 4 142 . 4 . 17 3 . 3 0 . I) . 23f,S . • . 0 . 7 . 57 
B 0•4 •7 1 . 6 114 . 0 114 . • 114 . • . 39 4 . 3 0 . 0 . 1894 . • . 0 . 1 7 . 4 1 

C0•4 00 . 5 • . O 112 . 2 O.• . •6 1.S 0 . 0 . 186 4 . • . 0. 2 . 78 
C 0•4 • 1 . 5 • . • 44 . 3 O . • . •4 1 . 3 0. I) 735 . • . 0 . 1 . 99 
C0•4C>2 . 8 • . O 45 . 5 O . • . •4 2 . 2 0 . 0 . 755 . • . 0 . 1 . , 1 
CO •4 •3 . 7 • . O 11 2. 2 O . • . •3 1. 9 0 . 0. 186 4 . • . 0 . 1 . 3 1 
C ••4•4 . 7 • . • 134 . l () . • . •S 1 . 8 I) . 0 . 2231. • . 0 . 2 . 24 
C•••OS 1 . 3 140 . 6 14•.' 141 . 7 . 12 3 . 5 0 . 0 . 233£ . • . 0 . 5.23 
C004•6 . 7 • . • 147 . 1 O . • . 14 1 . 9 0 . 0. 2443 . • . 0 . 6 . 21 
CO •4 • 7 . 9 • . • 112 . 3 O . • . 13 2 . 3 0 . 0 . 186 5 . • . 0 . 5 . 93 



- --- - ------------"ODEL COHDITIOHS --------------PROTOTYPE tOHOITIOHS------------ -- -----
FILE PEAK 1~ ARR . PEAK 1~ EHO SU" PEAK 5~ AU. 1-5% ARR . PEIH( 15~ EHO S% EHi> SUN 

COHC TINE TINE TINE TINE TINE _ HANE COHC . TINE TINE TI"E 
('.:() ( SEC> ( SEC> (SEC ) (SEC) (SEC > t X-S > O> <SEC> (SEC> <SEC> <X-S) 

A00500 7 . 5 £ . 0 7 . 5 47 . 5 . 95 18.0 103 . 11 7 . 125 . 2 07 . 735 . 4 0 . 2 0 AO 05 0 l £ . 8 7 . 2 11. 6 51 . 3 . 88 1f, . 4 120 . 19 1 . 192 . 194 . 7 52 . 38.0f. A00502 7 . 5 4 . 2 6 . 3 50 . 7 . 48 18 . 0 75 . 10 3 . 104 . 1 OS . 4 94 . 20 . 95 A 00503 2 . 4 8 . 2 29 . 7 51 . 6 . 2, 6 . 3 492 . f) . 494 . 0 . 505 . 11 . 5 0 AO 05 04 4 . 7 5.6 f>.2 23 . 8 . 24 11. 7 93 . 0 . 10 3 . 0. 200 . 10 . 43 A 00505 2.5 5 . 8 13 . 7 28 . 5 . 2, ,., l 03 . 0 . 227 . 0. 2 30 . 11 . 39 AO 05 Ob 5 . 8 5 . 2 9 . 2 45 . 5 . 63 14 . 2 89 . 0. 15 3 . 0 . 397 . 27 . 23 A00507 5 . 5 5 . 7 7 . 9 2,. 4 . 52 13 . 7 l 03 . 0 . ll? . 0 . 2,2 . 22 . 31 
80050() ., 0 . 0 15.0 0.0 . 15 2 . 5 0 . 0 . .!4 9 . 0 . 0 . 6.81 ...... 

0 B 00501 1 . 0 0 . 0 13 . 4 0 . 0 . 14 2 . 5 0 . 0 . 222 . • . 0 . , . o<> ...... 800502 l . 2 23 . 3 23 . 3 23.3 . 17 3.2 0 . 0. 387 . 0 . () _ 7 . 45 800503 2 . 5 9 . 0 10 . 5 17 . 2 . 2, , . 4 1 74 . 0 . 174 . 0. 252 . 11 . 6 1 BO 05 04 2 . 4 9 . £ 12 . 1 37 . 3 . 25 6 . 3 190 . 0 . 20 1. 0. 252 . 10 . 85 8 00505 1 . 4 25 . 8 25 . 8 25 . 8 . 18 3. 7 0 . 0 . 429 . 0 . 0 . 7.80 8 00506 l . 4 H . £ 10., 10 . f> . 15 3 . 7 0 . 0 . 17b . 0 . 0. i;. 80 e ooso7 1 . 8 10 . £ 10 . £ 31 . 7 . 24 4., 0 . 0. 1n . 0 . 0 . 10 . 72 
C 00500 1 . 2 12 . , 12., 13 . 4 . 04 3. 1 0 . 0 . 20 9 . 0 . 0 . 1 . 6 f, C00501 ., 0 . 0 12 . 0 0 . 0 . 05 2 . 5 0 . 0 . 200 . 0 . 0 . 2 . 14 C00502 l . 0 17.8 17 . 8 1' . 2 . 07 2 . 7 0. 0 . 2% . 0 . 0. 2 . 91 CO 05 OJ 1 . 3 10. 7 13. 1 13.6 . 10 3 . 4 0 . 0 . 218 . 0 . 0 . 4 . 25 C 00504 1 . 5 9.£ 11. 8 14 . 0 . 14 3 . 9 0 . 0 . 195 . 0 . 0 . 6 . 1 0 C 00505 1 . 7 10 . 7 12 . 5 18 . 7 . 19 4 . 3 0. 0 . 208 . 0 . 0 . 8 . 59 C0050ti 1 . ' 10 . £ 11. 0 1, . 5 . 18 4 . 2 () . 0 . 182 . 0 . 0 . 7.78 CO 05 0 7 1 . 4 11. 0 12 . 3 20.4 . 20 3 . 7 0 . 0 . ~o~ . 0 . 0 . 8 . 83 



--------- - -------NODEL COHDITIOHS---------- - --- --------------PROTOTYPE COHDITIOHS---- ---- - -- -- ---- - -- -
FILE PEAK i:< ARR . PEAK 1 E KO SUK PEAK S % A li'R . 1 5% AU . FEAK 15% EHO 5% EHi> Sll11 
HAl1 E COHC . TINE TINE TINE COHC . TINE Tll1E TINE TI NE Til1E 

< :n <SEC> <SEC> <SEC> ( x- s) ( :o ( SEC> ( SEC > C SEC) ( SEC ) <SEC > ( x- s ) 

AO •b •O . 3 • . • 14 . 8 O. • . •3 . 9 0 . 0 . 247 . • . 0. 1.H 
AO•b•l . 4 •.O 48 . 9 O. • . •4 1. 1 0 . 0. 812 . • . 0 . 1 . 9 1 
AO •6 •2 . 4 • . O 31 . 4 O . • . •4 1.0 0 . 0 . 522 . • . I) . 1 . 7 4 
AO•b•J . 4 0 . 0 1'4 . 3 O. • . 03 1 . C) 0. 0 . 238 . • . 0 . 1 . 43 
AO•b•4 . 2 • . O H . 7 O. • . •4 . 5 0 . 0 . 27 8 . • . 0 . 1 . 7 2 
AOOb•S . 3 0 . 0 1 . 1 0 . 0 . •3 . 8 0 . 0 . 1 9 . • . 0 . 1 . 4 7 
AO •b •6 ., O. • 1• . 3 O. • . •4 1. b 0 . 0 . 237 . • . I) . 1 . 7 4 
A006•7 . 3 • . O 34 . 9 0 . 0 . •3 . 8 0 . 0 . 579 . • . 0 . 1 . 29 

B O•b 00 . 5 0 . 0 1• . 3 O. • . 02 1. 3 0 . 0 . 237. • . 0 . . % .... 
0 

8 0 06 •1 ., •.O . 0 O. • . 03 1. 5 0 . 0 . • . • . 0. 1 . 5 1 tv 
80•602 . 4 • . O 1'4.3 0 . 0 . o, 1 . • 0 . I) . 238 . •. 0. 2 . 53 
8 006 03 1 . 1 . 1 . 1 . 2 . OS 3 . • 0 . 0 . 2 . • . 0 . 2 . 1 7 
80•1i •4 ., 0 . 0 1. 2 0.0 . 04 1 . 5 0 . 0 . 19 . 0 . () . 1 . G3 
80•605 . 9 • . • 18 . 9 O. • . 27 2 . 5 0 . 0 . 313 . 0 . () . 12 . 19 
8 0 •b 06 . 3 0.0 15 . 3 O.• . 01 . 7 0 . 0 . 255 . • . 0 . . 38 
8006•7 . 8 • . O 2. 1 O. • . •O 2 . 1 0 . 0 . H . • . () . . 07 

C O•li•O ., • . O 14 . 2 0 . 0 . •7 1. 5 0 . 0 . 23b . 0 . 0 . 3 . 1 • 
C O•b 01 . 2 •.O 1• . 2 0 . 0 . 02 . 5 0 . 0 . 23' . • . 0 . .94 
C 00602 . 4 O.• 14. 2 0 . 0 . 03 1 . 0 0 . •. 2H . • . 0 . 1 . 3 S 
C0•603 . 2 • . • l • . 2 0 . 0 . •2 ., 0 . 0. 23 f. . 0 . 0 . . 74 
COOb04 . 4 O. • 15. 2 0 . 0 . 02 1. 2 0 . 0 . 252 . • . 0 . . 98 coo,os . s 0 . 0 15 . 1 0 . 0 . 02 1 . 4 0 . 0 . 251. • . 0 . . 9• CO Oli r>li . 7 0 . 0 2 . 0 0 . 0 . 02 1. 7 0 . 0 . 34 . • . 0 . 1 . 0 • 
COOb07 . 8 O. • 15 . 2 0 . 0 . 03 2. 1 0 . 0 . 252 . • . 0 . 1 . ss 



-- - ----- - - - - -----KOOEL COHOITIOHS--------------
--------------PROTOTYPE COHOITIOHS-------------------- · F IL E PE AK 1% AH . PEAK 1 % E !fl) SUK PEAK 5 % ARR . 15% ARR . PEAie 1S% E!fO 5:1, EHi> SLIN HANE COH C . TINE TINE TINE COHC . TINE TI NE TINE TINE T IH O> ( SEC> (SEC> (SEC> ( x- s ) C:O <SEC> (SEC> C SEC ) (SEC) <SEC > ( x- s ) 

A 0•7 ()() . 7 • . 0 1 '4 1 . 2 0 . 0 . 07 1 . 8 0 . 0 . 23H . 0. 0 . 2 . 97 
A0070t . 7 • . () 1 43. 0 () . 0 . o, 1 . 9 0 . 0 . 2375 . • . () _ 2 . 6• 
AO 07 «>2 . s 0.0 t 4 5 . 1 0.0 . 10 1.4 0 . 0 . 2'411 . • . (). 4 . 4 1 
A0•70 J . 6 0 . 0 138 . 8 0 . 0 . 1 1 1 . 6 () . 0 . 230 6 . 0 . () _ 4 . 99 A0•7•4 . 9 0 . 0 135 . 9 0 . 0 . 18 2 . 3 () _ 0 . 225 7 . • . () . 8 . 1 9 A0070S . 9 0 . 0 1 3 1 . 1 0 . 0 . 19 2 . 3 0 . • . 2 17 8 . • . () . 8 . 6 0 A00706 . 7 0 . 0 143 . 7 () . • . 13 1 . 8 0 . I) . 2 38 6 . 0 . () . 5 . o8 A0071) 7 . 5 • . 0 146 . 6 0 . 0 . 05 1 . • 0. 0 . H35. • . 0 . 2. 44 
BO 07 •O . 9 0 . 0 142 . 6 0 . 0 . 09 2.5 0 . 0 . 2 36 8 . • . 0 . 3 . 9'? 
80•7• 1 . 5 0 . 0 142 . 6 0 . 0 . •9 1.. 0 . 0 . 236 9 . 0. () . • . 0 1 .... 

0 

B00 70 2 . 6 0 . 0 1'42 . 6 0 . 0 . 04 1 . 7 0 . 0 . 236 9 . • . () . 1 . 6 4 v> 
8t)07• J •• 0 . 0 1'42 . 6 0 . 0 . OJ 1 . 1 0 . 0 . 2368. • . 0 . 1 . S 3 
a o 07 • • . 3 () . 0 137 . 4 0 . 0 . 05 . 8 0 . 0 . 2283. • . 0 . 2. 03 
8 0 •7 OS 2 . 8 5 4 . 1 11 4 . 3 1 24 . 4 1 . '46 7 . 1 1428 . () . 1899 . 0 . 1Ht. 63.68 
800706 . 4 0 . 0 4 6 . 4 0 . 0 . 03 .9 0. 0 . 771 . 0 . 0 . 1 . 4 5 
800707 . 3 0 . 0 1'42 . 6 0 . 0 . 02 .8 0 . 0 . 2 36 8 . • . I) . . 77 
C007•0 . 2 0 . 0 139 . 2 0.0 . 01 . 5 0 . () . 2 31 3 . •. 0 . . 6 3 
Ct)0701 . 3 0 . 0 1'42. 1 0 . 0 . 03 .7 0 . 0 . 2 36 1 . •. () _ 1 . 3 1 C00702 . 2 0.0 135 . 5 0 . 0 . 04 . 5 0 . 0 . 2251 . • . 0 . 1 . 7 3 C0070J . 3 0 . () t 42 . 1 0 . 0 . 06 . 8 0 . 0 . 2361 . • . () . 2 51 C007•4 . 3 0. 0 1 31 . 7 0 . • . 10 .8 0 . 0 . 218 7. • . 0 . 4 . 38 CO 07 OS . 5 0 . 0 36 .'4 0 . 0 . 31 1 . 4 0 . 0 . 605 . • . () . 13 . 77 C00706 . 3 0 . 0 '4 6. 1 0 . 0 . 07 . 9 0 . 0 . 7H . • . 0 . 3 . 36 C007•7 . 4 0 . 0 1'42 . 2 0 .0 . 1 3 1 . 1 0 . 0 . 2 36 3 . • . 0 . 5 . 69 



- -- - - - -- - ----- ---"OOEL COHOITIOHS--- - - --- --- --- - -------- - - - - - PROTOTYPE t OHOITIOHS - -- ---- -- ---- - - - - - - · FILE PEAK i:< ARR . PEAK 1 E HO SUK PE AK 5% ARR . 15 % ARR . FEAK 15 % EHO 5 % EH i> Sll N HA"E COHC. T I"E TI"E TI"E CONC . TINE TIKE TI NE TI NE TINE < :n <SEC> <SEC > <SEC> < :< - S) ( ~ ) ( SEC i ( SEC > (SEC) <SE C) < 5 EC > ( x- s > 

A00800 * 
A0 081) 1 3 . 0 3 . 3 • . 7 12 . 1 . 2 3 7 . 7 75 . 0 . 77 . 0 . 1 83 . 1 0 . 1 2 AOC)81)2 * 
A0081)3 2 . 0 . 1 . 1 8 . 4 . 17 5 . 3 1 . 0 . 1 . I) . 2 . 7 . 4 5 A00804 • . 2 • . l 5 . 8 12 . 8 . 22 10 . , 77 . I) . % . 0 . 1 03 . 9 . 69 A0•8c>S , .o 5 . 9 7 . C) 20 . 5 . 27 1 •. 6 H . C) . 11 7 . 0 . 238 . 11 . 6 9 A008•, , . 3 4 . 3 5. 0 13 . 1 . 23 15.4 73 . 83 . 83 . 8•. 214 . 9 . 8 7 Ac>080 7 7 . 1 6 . 7 7 . , 9 . • . 12 1 7 . 1 113 . 12 3 . 12f. . 13 2 . 140 . S . O 4 

9 0 08 • O . 9 0 . 0 7 . 5 0 . 0 . 14 2 . 4 0 . 0 . 125 . C) . 0 . 6 . 32 9 0 08 01 1 . 0 1 3 . 1 13 . 1 13.3 . 11 2 . 7 0 . 0 . 218 . 0 . 0 . 4 . 94 9008 02 1 . 0 0 . 0 13 . 5 0 . 0 . 12 2 . , 0 . 0 . 223 . 0 . 0 . S . Sc> ,_. 800803 2 . , £ . 9 s., 10 . £ . 13 , . 7 138 . I) . 14 2 . 0 . 1 S 1 . S . 94 0 .,:. 900804 2 . 2 8 . 0 8 . 9 9 . 9 . 08 5 . 8 147 . C) . 148 . 0. 151 . 3 . 71 8 0 0805 ., c> . O 11. C) 0 . 0 . •5 1. 7 0. 0 . 183 . 0 . 0 . 2 . 17 80•806 ., 0 . 0 9 . 8 0 . 0 . 1)2 1 . 5 0 . C) . 1'3. 0 . 0 . 1 . 0 1 9 0 •80 7 ., • . O 11 . 3 0 . 0 . 0 4 1. 7 0 . I) . 18 ? . 0 . () . 1 . 77 

C00800 . I) o. o 9 . 0 0 . 0 . • 7 2 . 4 0 . 0 . 14 ~ . 0 . 0 . 3 .19 CO 0801 .8 0 . 0 9 . 0 O . • . OS 2 . 1 0 . 0 . 1 SO . 0 . 0 . 2 . 2 5 C008c>2 . 8 0.0 15 . 5 0 . 0 . OS 2 . 0 0 . 0 . 257 . 0 . 0 . 2 . 2 8 C0 08c> J 1 . ' 8 . 3 9 . 0 10 . 0 . 08 4 . 8 0 . 0 . 150 . 0 . 0 . 3 . S 6 C 008 04 1 . 0 0 . 0 7 . 7 O . • . 10 2 . , 0 . 0 . 128. • . 0 . 4 . 3 5 Cc>•805 1 . 8 8.7 9 . 0 12 . 0 . 12 4 . 8 0 . 0 . 149 . • . 0 . S . 5 5 C00806 1 . ' 
,., 10 . 0 10 . 0 . 11 • . 1 0 . 0 . 1H . 0 . 0 . S . 02 C c> O~ 07 1 . 8 8.8 9.0 , . o . 09 • . I) . C) . 14 9 . 0 . 0 . 4 . 20 

*mi ss i ng dat a 



HODtL CONDITIONc-- - ----- - ----- ------- - ---- - -PR OTOT YPE CONDITIONS---------- - - --- - ----
-~i~~- -- -~~ ;;- - - -1 % iRR. PEAK EHD SUN PEAK 5 :: ARR 15% ARR . PEAK 15 % mo 5% EHi> SUl1 

C.OHC . TI 11 E TI 11E TINE TI KE TINE 
HAHE COHC TINE TIHE TINE < :n < SEC > (S EC > < SEC ) <SEC) <SEC ) ( x- s ) 

('.:> · <S EC> ( S EC > ( SEC> ('.<·-S) 

A I) 09 00 . 9 0 . 0 15 . 9 0 . 0 . 09 2 . 4 0 . 0 . 264 . 0 . 0 . 3.88 

AO 09 01 . 4 0 .0 1£ . 1 0 . 0 . 06 1 . 0 0. 0 . 267. 0 . 0 . 2 . 73 

A00902 . 7 0 . 0 1£ . 1 0 . 0 . 07 1. 8 0 . 0 . 267 . •. 0 . 3.08 

AO 09 03 . 6 0 . 0 38 . 3 0 . 0 . 08 1 . ' 0 . 0. 6H . • . 0 . 3 . Sb 

AO 09 04 . 5 0 . 0 2 . 9 0 . 0 . 04 1 . 5 0 . 0 . 4 8 . • . 0 . 1 . 8 2 

AO 091) 5 . 7 0 . 0 2 . 9 0 . 0 . 06 1 . 8 0. 0. 4 8 . • . 0 . 2 . 83 

AC)0906 . 3 0 . 0 15 . 0 0 . 0 . 04 . 9 0 . 0 . 25• . C· . 0 . 1 . H 

AO 09 0 7 . 6 0 . 0 2 . 9 0 . 0 . 07 1 . 6 0 . 0. 4 8 . • . 0 . 3 . 12 

BO 09 00 . 2 0 . 0 13 . 9 0 . 0 . 02 . 6 0 . 0 . <i:31 . 0 . 0 . . ( 1 ..... 
0 

BO 09 01 . 1 0 . 0 37 . 1 0 . 0 . 01 .3 0 . 0 . E-lf> . • . 0. . 37 (J1 

B009 02 . 2 0 . 0 5 f> . 2 0 . 0 . 01 . 5 0 . 0 . 933 . 0 . 0. . 4 5 
BOe>90J . 2 0 . 0 15 .2 0 . 0 . 00 . 4 0 . 0 . 252 . 0 . 0 . . 22 
BO 09 04 . 4 0 . 0 1.0 O . • . 01 1 . 2 0 . 0 . 1 7. • . 0 . . 55 
BO 09 05 . , 0 . 0 1. 1 0 . 0 . 01 1. 6 0 . C) . 1 7 . 0 . 0 . . 38 
80090f, . 3 0 . 0 15 . 1 O . • . 01 . 7 0 . 0 . 250 . 0 . 0. . 38 
800907 . 3 0 . 0 1 . 0 0.0 . 01 . 9 0 . 0 . 1 7 . 0 . 0. . 27 

1:0091)0 . 8 0 . 0 H . O 0 . 0 . 05 2 . 2 0. 0 . 233 . 0 . 0 . 2 . 04 
C 01)901 . 5 0 . 0 . 9 0.0 . 02 1 . 2 0 . 0 . 1·5 . • . 0 . _'H, 

CO 09 02 . 7 0.0 . 9 0.0 . 04 2 . 0 0 . 0 . 15 . •. 0 . 2 . 01 
C00903 . 4 0 . 0 1 • . 1 O . • . 0 3 1 . 0 C) . 0. 234 . •. 0 . 1 . 5 5 
CO 09 1)4 . 5 0.0 15 . 1 O . • . 03 1. 3 0. 0 . 25 0 . • . 0 . 1 . 5 1 
C009c>S . 5 0 . 0 15 . 1 0 . 0 . l)f, 1. 4 0 . 0 . 25 0. • . 0 . 2 . 52 
CC) 09 06 . 7 0 . 0 1 5 . 1 0.0 . 05 2 . 0 0 . 0 . 250 . 0 . 0. 2 . 0 4 
CO 09 0 7 . 4 0 . 0 14 . 0 0 . 0 . 08 1 . 0 0 . 0 . 233 . 0 . 0 . 3 . 49 



--- - - - ----- - - ----NODEL COHDIT IOH S------- - - ----- --- -- - - -- -- -- -P ROTOT YPE COHDI TI ONS--- --- - ---- - -- - - - ----FILE PEAK 1lC ARIL PEAK 1 % ENO SUN PE Al< 5 % A RR . 1 5 % ARR . FEAI( 15 % EHO S% E tfl> S UN HANE COH C. TINE TINE TINE COHC. TI NE TINE T il'IE TI l'tE TINE c:n ( SEC> <SEC> ( SEC> ( x- s ) ( % ) ( SEC > ( SEC > ( SE C) ( SEO <SE C) ( x- s > 

AOlJOO 4 . 7 45 . 2 143 . 5 148 . 8- . 59 11 . 7 2060. r,, . n8J . 0 . 2 401 . 25 . 7 2 A01301 3 . 8 12 1. 2 141 . 1 145 . 6. . 58 , . 7 2019 . 0 . 234 3 . 0 . 2 417 . 2S . 4 ~ A01302 1 . J 128 . 9 129 . 2 130 . 0 . 1 J 3 . 3 0 . 0 . 2146. . 0 . 0 . 5 . 69 A01303 2 . , 121. 0 12' . 8 141 . 3 . 16 6 . 8 2041. 0 . 2106. . 0 . 21 08 . 7 . 0 0 A01J04 1 . 2 148 . 3 148 . 4 148. 5 . 06 3 . 2 0 . 0. 2465 . 0 . 0 . 2 . 8 1 A01305 1 . 0 0 . 0 150 . 0 0 . 0 . 09 2 . , 0 . 0 . 24'2. • . 0 . 4 . 17 AO 13 06 3 . 5 123 . 9 133 . 9 14 8 . 3 . 42 8 . 9 216.7 . 0 . 2 2 24 . 0 . 2300 . 18 . 5 3 A01J07 3 . 6 124 . 6 14~ - ~ 1 so . 1 . 56 4 3 20 88 . 0 . 2363 . 0 . 2 441 . 24 . 44 

801300 1 . 1 141. 8 141. 8 141 . 8 . 1 J 3 . 0 0 . I) . 2356 . 0 . 0 . 5 . 6 8 ..... 
0 901301 .7 0 . 0 138.3 0 . 0 . 09 1. ' 0 . 0 . 22'7 . 0 . 0 . 4 . 1 2 °' 9 0 1302 . 5 0 . 0 156. . 3 0 . 0 . 04 1 . 4 0 . 0 . 25% . 0 . 0 . 1 . 59 BO 13 03 1 . 2 147 . 0 14 7 . 1 147 . 8 . 1, 3 . 1 0 . 0 . 2444 . • . 0 . 6 . 1)8 8 0 1 J 04 1 . 0 147 . 1 147 . 1 147. 1 . 15 2 . 7 0. 0 . 244 4 . 0 . 0 . 6 . 57 BO 13 05 .7 0 . 0 148. 4 0 . 0 . 15 2 . 0 0 . 0 . 2466. . 0 . 0 . 6 . 49 801306 . 7 0 . 0 14 7 . 2 0 . 0 . o, 1. 9 0 . 0 . 2 44 5 . 0 . 0. 3 . 90 801307 . 7 0 . 0 150 . 7 0 . 0 . 08 1. 9 0 . 0 . 2504 . 0 . 0 . 3 .~ 4 

CO 1 J 00 . 8 0 . 0 143 . 6. 0 . 0 . 07 2 . 1 0 . 0 . 2386. . 0. 0 . 3 . 14 C01J01 . 4 0 . 0 143 . £ 0 . 0 . 03 1 . 1 0 . 0 . 2386 . 0 . . 0 . 1 . 38 
C0 1302 ., 0 . 0 116 . 3 0 . 0 . 05 1.5 0 . 0 . U31 . 0 . I) . 2 . 2~ C01J03 ., 0 . 0 t 4 , . 9 0 . 0 . o, 1 . 7 0 . 0 . 249• . 0 . 0 . 2 . 69 CO 1 J 04 . 5 0 . 0 149 . 4 0 . 0 . 08 l. 3 0 . 0 . 2 482 . 0 . 0 . 3 . 54 CO 13 OS . 5 0 . 0 152 . l 0 . 0 . 10 1 . l 0 . 0 . 2S30 . 0 . 0 . 4 . 2 9 CO 1 J 06 ., 0 . 0 150 . 4 0 . 0 . 14 1. 5 0. 0 . 24H . • . 0 . 6 . 23 C01307 ., 0 . 0 146 . 3 0 . 0 . 18 1 . ' 0. 0 . 2 429 . 0 . 0 . 7 . 93 



- ------- -------- - MODEL COHDITIOHS - ------------- -- - ------ - --- - PROTOTYPE tOHOITIOHS-- - -- - --- - -- --- -- ---
FILE PE AK 1% ARR . PEAK 1 % E HD SUN PEAK 5% ARR . 1 5~: ARR PEAK 15% EHD :.% EHi> SLIM 
HAKE CO HC . TINE TINE TINE COHC . Til1E TI 11 E TI NE TI NE TI 11 E 

( % > CSE C > <SEC> C SEC> C X·-S) ( % ) CS EC > ( SEC > C SEC ) (SEC> <SEC > ( X - S > 

AO 14• 0 9 . 0 S . S 8 . 2 so . 1 . 92 21. 1 93 . 12 1 . 13 6 . 15 7 . 790 . H . 23 A•14•1 8 . S 4 . 5 6 .5 H . 7 . 61 20 . • 80. 10 1 . 10 8 . 12• . 354 . 2 6 . 21 AO 14 •2 4 . 3 12. 1 13 .5 22 . 6 . 35 10 . 8 207 . 0. 224 . • . H.8. 15 . 39 A01403 6 . 3 4 . 2 6. 9 15. • . 24 15 . 3 95 . 11 4 . 11 4 . 11 S . 226 . 1• . 65 AO 14 04 3 . 9 6 . 2 7 . 6 20 . 8 . 23 9 . 9 119 . 0 . 126 . • . 1 31 . 1• . 05 A• 14•5 3 . 6 10 . 0 2 2 . 1 28 . S . 36 ' . 1 169 . 0 . 36 7 . • . 377 . 15 . 72 AO 14 06 6 . 3 6 . 4 7 . 5 48 . 3 . 81 1 S . 4 110 . 12 S . 12 S . 126 . 7 €,7 . 34 . 93 A014(17 6 . 6 8 . S 14 . 0 39 . • . 98 15 . 9 143 . 22 8 . 233. 2H . 560 . 4 1 . 3 2 

80140 0 1 . 0 18 . 3 18 . 3 18.4 . 09 2 . 8 0 . 0 . 30 -~ . 0 . 0 . 3 . H, ..... 
0 801401 1 . 0 0 . 0 15 . • 0 . 0 . 11 2 . 6 I) . 0 . 256 . • . 0 . 4 . 8 2 -...J 

8014•2 . 8 0 . 0 22., 0 . 0 . 10 2 . 1 0 . 0 . 37f. . • . () . 4 . 54 
8014 03 1 . 6 11. 1 13.8 1-1 . 8 . 20 4 . 2 0 . 0. 229 . •. 0 . 9 . 0 6 
8014•4 2 . 2 12 . , 13 . S 27 . S . 22 5 . 8 222 . 0 . 22 • . • . 228 . 9 . 87 
8014 05 1 . 4 27 . 5 27 . 5 27 . 5 . 21 3 . 7 0 . () . 457 . • . 0 . 9 . 21 
8014 06 1 . 6 13 . 9 18 . 5 26 . 2 . 25 4 . 1 0 . 0 . 30 7 . • . () . 11. 26-
8014•7 1 . 8 16. . 2 27 . 5 28 . 9 . 1, • . 8 0 . 0 . 457 . • . 0 . 8.42 

C0140(1 . 8 0 . 0 16 . 7 0.0 . 02 2.2 I) . 0. 278 . • . (). 1 . 0 7 
CO 14•1 l . 7 11 . 3 13 . , 17 . 6 . l 0 • .• 0 . 0 . 23 • . • . 0 . 4.5b 
CO 14•2 . 8 0 . 0 20 . 1 O.• . •7 2 . 3 0 . 0 . 334 . • . 0 . 2.% 
CO 14 •3 2 . 3 9 . 5 13 . 4 17. 2 . H 5 .9 1 81 . I). 222 . • . 269. 8 . H, 
C01404 1 . 7 9 . 1 12 . 3 1 7 . l . 15 4 . S 0 . 0 . 204 . • . 0 . 6.46 
CO 14 OS . 9 0.0 1.2 . 3 0 . 0 . 17 2 . • 0 . 0 . 20 5 . • . 0 . 7 . 61 
CO 14 06 . 9 0.0 10 . S 0 . • . 16 2 . 5 0 . I). 174 . • . 0 . 7 . 09 
C014•7 . S 0.0 13 . 7 O . • . o, 1.5 0 . 0 . 228 . • . () . 4 . 2 0 



-----------------KOOEL COHOITIOHS-------------- --------------fROTOT YPE CONDITIOHS----- --- - ------------
FILE PE AK 1% AH . PEAK 1 :, E HO SUN PEAK s:~ ARR. 15% ARR . PE AK 15% EHO 5% EHi> SUH 
HANE COHC . TilfE TI If E TINE COHC . TINE TINE TI NE TI NE TINE 

( % > (SEC> <SEC> (SEC> ( x- s) ( :o < SEC > (SEC> ( SEC) (SEC) <SEC > ( x-s > 

A() 1 S liO .• 0.0 25.7 0 . 0 . 02 1 . 1 0 . 0 . 4i I . • . I) . 1 . 0 1 A01501 . 2 0.0 25 . • 0 . 0 . 01 . 4 0 . 0 . 423 . • . 0 . .61 A01502 . 2 0 . 0 . 7 0.0 . 01 . 4 0 . 0 . l 2 . • . () . 33 A01503 . 2 0 . 0 43 . 6 0 . 0 . 02 . 4 0 . 0 . 725 . 0 . 0 . 1 . 04 AO 150• . 3 0 . 0 35 . 1 0.0 . 05 . 7 0. 0 . 584 . • . 0 . 2 . 08 AO 15 05 .3 0 . 0 20 . 3 0.0 . 05 . 8 0 . 0. 337 . 0. 0 . 2 . 06 AO 1506 . 2 0 . 0 18 . 9 0 . 0 . 05 . f, 0 . 0. 315 . • . 0 . 2 . 32 A0151>7 . 2 0 . 0 33 . 5 0 . 0 . 04 ., 0. 0 . 5H . 0 . 0 . 1 . 59 

BO 1 S 00 .• 0 . 0 15 . 9 0 . 0 . 03 1.0 0 . 0 . 264 . • . 0 . 1 . 3 5 ..... 
0 

801501 . 3 0 . 0 15 . 9 0 . 0 . 02 . 8 0 . 0 . 2, 4. 0 . 0 . . 77 00 
BI) 15 02 .• 0. 0 15 . 9 0 . 0 . 02 1 . 1 0 . I) . 26 5 . 0 . 0 . 1 . 0 0 
B01503 . 3 0 . 0 15 . 9 0 . 0 . 02 .8 0 . 0 . 26 4 . 0 . 0 . . 90 
91)1504 . 2 0 . 0 5.7 0 . 0 . 02 . 5 0 . 0 . '" · 0 . 0 . . 8 5 
BO 15 05 . 2 0 . 0 2.7 0 . 0 . 02 . 5 0 . 0 . 4 5 . 0 . 0 . . 89 
BO 15 Oli . 5 0 . 0 15.9 0.0 . 02 1. 2 0. 0 . 264 . 0 . 0 . . 75 
B01507 ., 0 . 0 2 . 7 0 . 0 . 01 1. 5 0 . 0 . 4 5 . 0. 0. . 3 0 

C01500 .• 0 . 0 3 . 7 0 . 0 . 05 1.0 0 . 0 . 6 2. 0 . 0 . 2 . 12 
C015•1 . 1 0 . 0 2.9 0 . 0 . 01 . 3 0 . 0 . 4 8 . •. 0. . '2 
CO 15 02 . 3 0 . 0 7 . J 0 . 0 . 02 . 7 0 . 0. 122 . •. 0 . . C)8 
C01503 . 1 0 . 0 2.5 0 . 0 . 01 . 4 0 . 0 . 42 . • . 0 . .34 
CO 15 O• . 2 0.0 . 1 0 . 0 . 01 .5 0 . 0 . 2. • . 0 . . 47 
CO 15 05 . 1 0 . 0 '1. 5 0 . 0 . 00 . 3 0 . 0 . 1022 . • . 0 . . l 9 
co1so, . 1 0 . 0 ,s . 2 0.0 . 01 .3 0 . 0 . 108 4 . • . I) . . 37 
C01507 . 1 0 . 0 14.7 0 . 0 . 00 3 0 . 0 . 24 S . • . 0 . . 17 



- - -

-----------------H00£L CONOITIOHS-------------- -------- - -----fROTOTYP£ CON DITIONS- - -- - -- - --------- --FILE PE AK 1% ARR . PEAK U EHO SU" PEAK 5% ARR. 15% ARR . PEAK 15% EHO S % EHi> SUH 
HANE COH C. TINE TINE TI"E COKC . TI"E TI"E TI"E TIKE TI"E ( % > <SEC> <SEC> <SEC> ( x- s) C:O <SEC> < SEC> <SEC ) <SEC) <SEC> < X- S> 

AO lb ()0 . 7 0 . 0 llf> . J (I . 0 . 13 1 . 8 0 . 0 . 22'5 . 0 . 0 . 5 . 93 A0 1' 0 1 ., 0 . 0 135.7 0 . 0 . 12 1 . 7 0 . 0 . 225 • . 0 . 0 . 5 . H A0lli02 . 5 0 . 0 145 . 3 0 . 0 . 11 1 . 2 I) . 0 . 2413 . 0 . 0 . 4 . 78 A0lb03 
. ' 0 . 0 137 . 2 0 . 0 . 15 2 . 5 I) . 0 . 2279 . •. (l . 6 . 84 AOlli04 1 . 3 137 . 8 139 . 5 139 . 5 . 20 3 . 5 I) . 0 . 231 7 . (,. 0. 8 . 93 A011i05 1 . 1 140 . 0 140 . 0 1 '" . 3 . 18 2 . 9 0 . 0 . 232 f. . • . 0 . 8 . 06 

AO lliO' ., 0 . 0 141. J 0 . 0 . OCJ 1. ' 0 . 0 . 2347 . • . 0 . 4 . 0 f. A01607 . 7 0 . 0 1 11. 7 0 . 0 . 07 1 . 9 0 . 0. 1855 . • . 0 . 3 . 18 

. 5 0 . 0 14 1. 9 0 . 0 . 11 1. 4 0 . V. 2 3 5 7 . • . I) . 4 . 87 I-' 8 0 1, 0 0 0 901,01 . 4 0 . 0 1 33 . 8 0 . 0 . 07 1. 0 0 . 0 . 2 2 22 . • . 0 . 3 . 03 <D 

801'02 . 5 0.0 141 . 7 0 . 0 . 08 1 . 4 0 . 0 . 2353 . 0 . 0 . 3 . 50 
801'03 . J 0.0 132 . 5 0 . 0 . 05 . 8 0 . 0 . 2 201 . • . 0 . 2 . 18 
so1,04 . 2 0.0 111. 2 0 . 0 . 04 . , 0 . 0 . 18-4 7 . • . 0 . 1 . 9S 
801 i 05 . 2 0 . 0 93.3 0.0 . 08 . , 0 . 0 . 1S49 . • . 0 . 3 . H 
801'0' . 2 0 . 0 92 . 3 0 . 0 . 04 . 4 0 . () . 1 5-33 . • . 0 . 1 . H 
801i07 . 4 0 . 0 112 . 4 0 . 0 . o, 1. 0 0 . 0 . 186 7 . 0 . 0 . 2 . 51 

COlil)O . 4 0 . 0 70.0 0 . 0 . 14 1. 2 0 . I) . 1 HJ . • . 0 . 6 . H 
C01b•1 . 5 0 . 0 4 S . CJ 0 . 0 . 07 1. 3 0 . 0 . 762 . • . 0 . 3 . 03 
C01602 . 8 0 . 0 45 . 9 0.0 . 12 2 . 0 0 . 0 . 762 . 0 . 0 . 5.40 
CO lli03 ., 0 . 0 45 . 9 0 . 0 . 09 1. 7 0 . 0 . 7 62 . 0 . 0 . · 3 . 99 
CO 1'04 . 4 0 . 0 112., 0 . 0 . 09 1.0 0 . 0 . 1871 . 0 . 0 . 4 . 14 
co1,1>5 . 5 0 . 0 112 . 7 0 . 0 . 07 1. 3 0 . 0 . 1871 . 0 . 0 . 3 . 35 coao, . J 0 . 0 143 . 9 0 . 0 . 07 . 7 O · . 0 . 2391. • . 0 . 3 . H 
C016•7 . 8 0 . 0 141. 0 0.0 . 11 2 . 1 0 . 0 . 2 341 . 0 . 0. 5 . 11 



-- - ------ - ---- - --KODEL COHDITIOHS-------------- ---- - -- - - - ---- PROTOT YPE COH DITI DHS-- - -- - - -- - -- - ---- - --
FILE PEAK U ARR . PEAK 1 E HO SU" PE Ate 5 % ARR . 1 5 ~: AR R . PEA Y. 15 :~ ENO 5% EHi> S LIN HANE CO HC . TINE TINE TINE COHC . TINE TIHE TI NE TI NE TINE ( % > <SEC> < SEC> ( SEC> ( )(- s) ( ~) (SEC > ( SEC > ( SEC ) ( SEC ) <SEC > ( x- s ) 

A0170 0 3 . 2 4 . 3 8 . 6 2• . 3 . 27 8 . 3 79. 0. 14 2 . • . 1 44 . 11 . 7 3 A01701 4 . , 3 . 3 5 . 1 28 . 2 . 39 11. 5 59 . 0 . 85 . 0 . 324 . 17 . 27 A01702 3 . 7 2 . 8 7 . 0 27 . 3 . 27 9 . 4 78 . 0 . 11 7 . • . t 55 . 12 . 0 8 A0170J 4 . 9 4. 1 5 . 5 JO . 2 . 34 12 . 2 €>9 . 0 . 92 . 0 . 192 . 15 . 0 6 AO 17 04 7 . , 3 . 5 4.7 JO . 4 . 3• 18 . 3 6 5 . 74 . 78 . 80 . 2 0 5. t 4 . 9 8 AO 17 OS 3 . 8 J . 7 4 . 9 11 . 6 . 20 9 . 7 76 . 0 . 81 . •. 120 . 8.80 AO 17 Ob 4 . 5 J . , 6 . 1 1 t . 3 . 2, t 1. 4 €>5. 0 . 10 1. 0 . 147 . 11 . 16 A01707 3 . 3 4 . 2 7 . 6 8 . 4 . 08 8 . 5 72 . 0 . 126 . 0 . 135. 3 . 51 

801700 1 . S 1 0 . 1 10 . 2 10.4 . 10 ,_. 
4 . 0 0 . 0 . lb 'J . • . 0 . 4 . 57 ,_. 8 0 17(11 1. .. 7 . 8 l O. l 10. 7 . 12 0 3 . 7 0 . 0. 1b8 . •. 0 . 5 . 4C> 801702 . 7 0 . 0 15 . 9 0 . 0 . 07 1. 9 0 . 0 . 2 6 3. • . 0 . 3 . 34 801703 1 . S 6 . 9 7 . 1 8 . 0 . o, 4. 0 0 . 0 . 11 8 . • . 0 . 2 . 45 80170• . 7 0 . 0 7 . 7 0 . 0 . 03 2 . 0 0 . 0 . 12 8 . 0 . 0 . 1 . 5 0 801705 .s 0 . 0 9 . 9 0 . 0 . 02 1 . 5 0 . 0 . 16 4 . • . 0 . . 88 80170b . 3 0 . 0 24 . 9 0.0 . 02 .7 0 . 0 . 414 . 0. 0 . . 7 6 801707 . 5 0 . 0 9 . 8 0 . 0 . 02 1 . 4 0 . 0 . 1' 3 . • . 0 . '8 

C01700 . 7 0 . 0 2 . 9 0 . 0 . 01 1 . 7 0 . 0 . 48 . • . 0 . . 46 C0170t ., 0 . 0 8 . 4 0.0 . 02 2 . 3 0 . 0 . 14• . 0 . 0. . 98 C01702 . 7 0 . 0 J . l 0 . 0 . OJ 1. 9 0 . 0 . 51 . 0 . 0 . 1 . 4 8 C01703 1 . 8 7 . 1 8 . 1 , . o . 1 1 4 . 7 0 . 0 . 134 . 0 . 0 . 4 . 7 fs CO 170• 1 . 2 8 . 0 8 . 0 8 . 7 . 14 J . 1 0 . 0 . 133 . • . 0 . 6 . 38 C01705 .7 0.0 9 . 9 0 . 0 . 13 1 . 9 0 . 0 . 1,4 . • . 0 . 5 . 84 CO 17 Ob ., 0 . 0 6 . 8 0 . 0 . 12 1. 5 0 . 0 . 11 2 . 0 . 0 . 5 . 54 C01707 . 7 0 . 0 15 . J 0 . 0 . 13 1 . 8 0 . 0 . 2 55 . • . 0 . 5 . 9' 



- --------- -------NODEL COHDITIOHS-------------- --- -- ------ -- -PROTOTYPE COHOITIOHS---- ---- ------------
FIL E PE AK 1 % AR I( . PEAK 1 % E HD SUN PEAK 5 % ARR . 1 5 :: ARR . PEA K 15:~ EH£1 5~: EHi> SLll1 
HAl1E CO HC . TINE TINE TIKE CO HC . Tl11E Tl 11 E TINE TI l'lE TIKE 

( % > (SEC> (SEC> (SEC> ( x- s) ( :o ( SEC > CSE C > (SEC) <SEC) <SEC > ( x-s > 

Al>1800 1 . 0 0 . 0 15 . 8 0 . 0 . 05 2 . , 0 . 0 . 2,2 . 0 . 0. 2. 34 
A01801 . 5 0 . 0 15 . 8 0.0 . 05 1. 3 0 . 0 . 2,2 . 0 . 0 . 2 . 3 1 
A01802 . , 0 . 0 H . 8 0 . 0 . 07 1 . 7 0 . 0 . 24' . 0 . 0 . 2 . 98 
A01803 .7 I) . I) H . 7 0 . 0 . 0 7 1. 9 0 . I) . 244 . 0 . 0 . 3 . 28 
AO 1804 . 4 0 . 0 2 . 6 0 . 0 . 07 1. 1 0 . 0 . 44 . 0 . 0 . 3 . 1f, 
A01U5 . 5 0 . 0 2 . , 0 . 0 . 05 1. • 0. 0 . 4 • . • . 0 . 2 . • 2 
Ac>1806 . 2 0.0 . 0 0 . 0 . 02 . • 0 . I) . 0 . 0 . 0 . . 86 
A01807 .• 0 . 0 H . 8 0 . 0 . O• 1 . 1 0. 0 . 2•5 . 0 . 0 . l . , 2 

901800 . 3 0 . 0 15 . '1 0 . 0 . 02 . 8 0. 0 . 2, 3 . • . 0 . 1 . 1 2 ..... ..... 
B01801 .• 0 . 0 2 . 1 0 . 0 . 01 t . 1 0 . 0 . 3• . 0. 0 . . • 2 .... 
901eo2 . t 0 . 0 57 . 0 0 . 0 . 02 . 3 0 . 0 . H7 . • . 0 . . 8 7 
90103 . 4 0.0 . 0 0 . 0 . 01 1. 1 0 . 0 . 0 . 0. 0 . .37 
90104 .2 0 . 0 2 . 1 0 . 0 . 02 . , 0 . 0 . 3• . • . 0 . . 7 • 
9 o 1 a 05 . 3 0.0 2 . 1 0 . 0 . Ot . 9 0 . 0 . 35 . 0. 0 . . ,1 
eo1ao, . 2 0 . 0 . 0 0 . 0 . 0 t ., 0. 0. 0 . • . 0 . . • 1 
901807 . 1 0 . 0 2 . l 0 . 0 . 00 . 3 0 . 0. 3• . • . 0. . 17 

CO 18 00 .2 0.0 9 . 4 0 . 0 . 02 . 5 0 . 0 . 15£, . Q . 0 . . 79 C01801 . 1 0.0 50 . 2 0 . 0 . Ot . 3 0. 0 . 83 • . •. 0 . . ,s 
CO 18 02 . 7 I). 0 ., 0 . 0 . 01 1.' 0 . 0 . 1 5 . 0 . 0. .59 C01803 . t 0 . 0 2 . 0 O . • . 0 t ,. 0. 0 . 33 . • . 0 . . 38 . , 
C0180• . 3 I) . 0 1. 0 0 . 0 . 01 . 8 0 . 0 . H . • . 0. . 50 C01805 . 2 0.0 1.0 0 . 0 . 01 ., 0 . 0 . H . • . 0 . . 3 1 CO 18 06 . 5 0.0 1.' O . • . •2 1 . 3 0 . 0. 32 . 0 . 0 . . 79 C01807 . 4 0 . 0 1 . 0 0.0 . •1 1 . 2 0. 0 . 16. . • . 0 . . 34 



-- - - ----- - -- - - - - - HODEL COHDITI OHS--------- - - ---
- - -- - - - -~ - - - --FRO TO TYPE COMD ITi OHS- - -- - - - --- -- - -- - - - -

FILE PfAK U ARR . PEAK 1 E HO SU" 
PEAK S~ ARR . 15 % AR R . PEA K 15 :C- E HO c:c; ~ EH !> S llN 

I~ Al1 E COHC . TINE TINE Tl11E 
CONC . TI11E Til1E TINE TINE ~T INE . ( ~) <SEC> <SEC> <SEC> ( x-s) 
(~) ( SEC > (S EC > ( SEC ) <SEO ( SEC > ( X-S> 

A02200 3 . 2 125 . 6 136 . • 1 •7. 2 . 50 8 . 2 2 1 8 6 . 0 . 2 2 H . • . 23S9 . 22 . 06 
A02201 3.2 121. 6 143 . 8 lH . 9 . 47 8 . 2 2146 . 0 . 2388 . • . 2394 . 2 0 . 8 1 
A02202 2 . 3 1• 0 . 6 14 2 . 0 1 55 . 2 . 19 6 . 0 23£0 . 0. 2 36 0 . • . 2360 . 8 . 4 8 
A02203 1 . 3 128 . 1 128 . 2 13• . 8 . 22 3 . • 0 . 0 . 212 9 . 0 . 0 . 9 . 70 
A0220• . 9 0 . 0 136 . 2 0 . 0 . 1' 2 . 5 0 . I) . 2 2 62 . 0 . 0 . 7 . 06 
A0 2 205 1 . 1 126 . C) 137.J 137 . 7 . 1, 2 . , 0 . 0 . 2281 . 0 . 0 . 7 . 0 9 
A02206 2 . 3 12 S . 1 135 . 1 1 .. , . 1 . 25 6 . 0 2241 . I) . 22H . 0 . 2 246 . 11 . 0 3 
A02207 1 . 4 135 . 4 137 . 7 1 • t . 1 . 21 3 . 6 0 . 0 . 2 2 87 . 0 . 0 . 9 . 16 
902200 . J 0 . 0 1 4 6. . 8 0 . 0 . 01 . 8 0 . t\ . 2 43 '1 . • . 0. . ' 2 ...... ...... 
902201 .• 0 . 0 t 31. 1 0 . 0 . 03 1. 0 0 . 0 . 2177 . 0 . 0 . 1 . 4 9 N 

902202 . 3 0 . 0 1so . , 0 . 0 . 01 . 7 0 . 0 . 250 2 . 0 . 0 . . 52 
802203 . 5 0 . 0 139.6 0 . 0 . 06 1. 5 0 . 0 . 2 31 9 . 0 . 0 . 2 . 7 9 
80220• . 7 0 . 0 l •O. S 0 . 0 . 12 1 . 8 0. 0 . 2 3 33 . • . 0 . 5 . 33 
802205 ., 0 . 0 140 . S 0 . 0 . o, 1 . 7 0 . 0 . 2333 . 0 . 0 . 4 . 19 
00220, . 8 0 . 0 136. . 3 0 . 0 . 12 2 . 2 0 . 0. 226 •. • . 0 . 5 . 43 
902207 .5 0.0 139 . 2 0.0 . 05 1. • 0 . 0. 2312 . • . 0 . 2 . 36 c o- 2200 . 3 0 . 0 49 . 2 0 . 0 . •5 . 7 0 . 0 . l:<l IS . ~ - 0 . 2 08 
co2201 . 3 0 . 0 . " , o . o . n . 7 0 . 0 . 7 68 . 0 . 0 . 1 . 06 C0-2202 . 2 0 . 0 51. 0 0 . 0 . 03 . 5 0 . 0 . 848 . 0 . I) . 1 . 3 1 
C0-22•3 . 4 0 . 0 4' . 3 0 . 0 . 02 1 . 2 0 . I) . 770. • . 0 . 1 . 0 2 
CO 22 O• 1 . 1 142 . 5 1•2 . 5 142 . 5 . o, 2 . 9 0 . 0 . 236 7 . 0 . 0 . 2 . 7 1 
C02205 . 7 0 . 0 143 . 8 0 . 0 . 04 1. 7 0 . 0 . 23:89 . • . 0 . 1 . 80 
co 220, .8 0 . 0 11, . 1 0.0 . 11 z . o 0 . 0 . 2260 . 0 . 0 . 4 . 91 
r:0 2 207 1 . 0 0 . 0 142 . 5 0 . 0 . 09 2 . 6 0. 0 . 236 7 . 0 . 0 . 3 . 9 0 



-KOOEL COHOITIOHS-------------- --------- - ----PROTOTYPE tOHOITIOHS------------------ - -
FILE PEAK 1% AR~ - PEAK 1¼ EHO SU" PEAi( 5% ARR . 15'.~ ARR. FEAI( 1 S % E HO s. :, £HI> Slll1 

' OHC TINE TINE TINE COH C. TI11E TI 11 E TI"£ TI !'IE TI 11 E 
H Al1 E t..: < % >. ( SEC > ( SEC > ( SEC > < )c; - S ) < :n ( SEC > ( S£ C > C SEC) <SEC > ( SEC > ( x-s > 

A02Jt>O 7 . 4 4 . 4 9 . 1 32 . 8 . 84 17 . 7 83 . 12 9 . 152. 169 . 468 . 35 . 59 
A02301 , . 5 3 . 3 1• . 4 33.6 . 61 1 S . 8 79 . 161> . 173. 177 . 459 . 26 . 01 
A023•2 3 . 3 18 . 8 2• . 9 24 . 7 . 30 8 . 3 323 . 0 . 34 7 . • . 392 . 13 . 07 
A02Jt>3 7 . 8 7 . 5 11. 3 12 . 3 . 25 18 . 7 12, . 18 5 . 18 8 . 191 . 2•4 . 1 1 . 0 1 
A02304 2 . , S . 2 7 . 0 21 . 2 . 14 6 . 6 115 . 0. 11 7 . •. 120 . 6 . 24 
A02Jt>5 S.8 7 . 3 H> . 8 20 . 6 . 21 14. 2 132 . () . 279 . •. 290 . 9 . 24 
A02Jt>, , ., 4 . 4 7 . 7 33.7 . s, 16. 7 78 . 93 . 128 . 13~ . 2 41 . 24 . 11 
A023•7 8 . ~ 7 . 8 1• . 2 25.4 . 64 2• . 0 131 . 14 2 . 17 0 . 2 25 . 349 . 2b . 8 b 

..... 
902300 1 . 0 3 . 7 3 . 7 3 . 7 . 14 2 . 7 0 . 0 . '1 . • . 0 . 6 . 23 ..... 

v-1 90 2301 . 7 0 . 0 15 . 4 O . • . 14 1. 9 0. 0 . 25& . •. 0 . 6 . 1 0 
8 0 2 3 02 .9 0 . 0 25 . 6 O.• . 13 2 . 4 (). • . 42S . • . 0. 5 . H 
80231)3 1 . 3 12 . 5 12 . 7 17 . 1 . 21 3 . 4 0. 0 . 210 . • . 0 . 9 . 14 
802304 2 . 1 10 . 9 12 . • 25 . 0 . 22 5 . 4 2•0 . 0 . 200 . • . 200 . 9.8• 
802305 1 . 2 13 . 0 13 . 0 13 . 2 . 10 3 . 2 0 . 0 . 217 . •. 0 . 4 . St; 
9023•6 2 . 1 8 . 4 11 . 2 18 . 1 . 13 5 . S 186. 0 . 186 . • . 1 87 . S . 73 
902307 1 . 7 12 . 8 14. 8 15 . 3 . 10 4 . 5 0 . 0. 246 . • . 0 . 4 . 2 S. 

C02Jt>O 1 . 8 12 . 9 13 . 4 14 . 9 . 08 4 . 8 0 . 0 . 223 . 0 . () 3 . 4 8 
C02Jt>1 1 . 9 11. S 12 . 9 14 . 7 . 07 4 . 9 0 . 0 . 214 . 0 . 0 . 3 . 29 
C02Jt>2 1 . 3 22.S 24 . 4 2, . 1 . 11 3 . 4 0 . C,. 4H . • . 0 . 4 . 7€. 
C023•3 2 . 4 9 . 1 13 . 3 15 . 3 . 20 6 . 4 163 . 0 . 22 0 . • . 230 . 8 . 63 
C023•4 2 . 2 8 . 3 12 . 5 15 . 8 . 23 5 . 7 164 . 0 . 20 7 . • . 2 41 . 9 . 97 
C 023 05 2 . 0 11. 1 11. 8 14 . 7 . 13 5 . 3 1H . 0. 197 . • . 2 01 . 5 . 9 • 
C023o, 2 . 0 9 . 2 9 . 2 13. 8 . 1, 5 . 3 153 . I) . 1 S 3 . •. 1 53. 7 . 3 1 
C 02Jt>7 1 . 3 16 . 0 16 . 1 1' . 4 . 11 3 . 4 0 . 0 . 26 8 . • . 0 . 4 . 88 



-----------------NODEL COHDITIOHS-------------- --------------PROTOTYPE COHOITIOHS-------------------- -
FILE PEAK 1% ARR . PEAK 1 :<: E HO SUN PEAK 5% ARR . 15% ARR . PE AK 15% EHO 5-% EHi> S lll1 
HANE COHC . TINE TINE TI 11E COHC . TINE Tl11E Til,E TIME TINE 

< :n CSE C > <SEC> (SEC> ( x- s) ( % ) ( SEC ) ( SEC> ( HC) (SEC) < SEC ) ( x- s ) 

A0-2400 . 5 • . • 27 . • O . • . •-4 1 . 2 0 . L' . 448 . • . 0 . 1 . 8 2 
A02-4•1 . 3 0 . 0 15 . 9 O . • . 0-4 . 8 0 . 0 . 26 3 . ¢ . 0 . 1 . 80 
A02-402 . 3 0 . 0 29. t> 0.0 . 05 . 9 0 . 0 . 492 . • . 0 . 2 . 32 
A02-403 . 3 0 . 0 21. 7 0 . 0 . 0-4 . 9 0. 0 . 361 . • . () . 1 . 94 
A0-2404 . 5 • . • 21. 9 0 . 0 . 04 1 . 3 0 . L\ . 363 . • . !) . 1 . 86 
A02405 . 4 0 . 0 21. 3 0 . 0 . 05 1. 0 0 . !) . 155 . • . !) . 2 . 3 €-
A0240b . 4 0 . 0 24 . 3 0 . 0 . 08 1 . 1 0. 0 . 401 . • . 0 . 3 . 62 
A0-2407 .3 • . O 10 . 1 0 . 0 . 07 . C) 0 . 0 . 168. •. 0 . 3 . 18 

802400 . 2 0.0 . 2 0 . 0 . 02 ...... 
. t> !) . • . .$ . • . I) . ...... 802401 . 2 0 . 0 . 2 0 . 0 . 03 . 4 0. !) . 3 . 1 . 0 1 .... 

8024•2 . 2 0 . 0 ... 0 . 0 . 02 . s • . 0 . 1 . 16 ... 0 . 0 . 3 . • . 0. 802403 ., 0 . 0 1. 2 . 8 0 O. • . 01 1 . S 0 . 0 . 20 . • . 0 . 8 0 24 0-4 . 4 0 . 0 . 32 1. 2 0 . 0 . 01 1 . 1 0 . 0 . 20 . 0 . 0 . 802405 . 3 0 . 0 44 . 8 0 . 0 . 04 . bS . 8 0 . 0 . 744 . • . 0 . 80240, . 2 0 . 0 27.5 0 . 0 1 . 8 1 . •1 ., 0 . 0 . 457 . • . 0 . 802407 . 3 0 . 0 1. 2 0 . 0 . 00 . 9 . 34 0 . 0 . 2•. • . 0 . . 10 

CQ240o . 8 0 . 0 16 . 5 O.• . •2 2 . 1 0 . 0 . 275 . • . 0 . . 8 7 C0-2401 . 5 0.0 16 . 5 0 . 0 . 00 1 . 3 0 . 0 . 275. • . 0 . . 21 C0-2402 ., 0 . 0 16 . 5 0 . 0 . 01 1. 7 0. 0. 275 . •. 0 . . 5-4 C0-2-403 . 3 0.0 13.9 0.0 . 00 . 7 I). 0 . 231 . • . 0 . . 2 0 C024H . 2 0 . 0 l . O 0 . 0 . 01 .5 0 . 0 . 5• . • . 0. . 41 C0-2405 . 2 0.0 1£ . 5 0 . 0 . 00 . 5 0 . 0 . 275. • . 0. . H. C0-2406 . -4 • . O 16. 5 0 . 0 . 01 1. 0 0. 0 . 275 . • . 0 . . 31 C0-2407 . 3 0.0 4 . J 0 . 0 . 00 _q 0 I) . 72 . • . 0 . . H 



-----------------"OOEL CONOITIOHS-------------- --------------PROTOTYPE COHOITIONS---------------------FILE PEAK U AU . PEAK 14 EHi> SU" PE Al( 5% ARR . 15% ARR . FE At.: 15 % E HO 5% EHi) 5Ul1 HAKE COHC . T IKE TINE TI"E COHC . TI 11E Tl"E TI NE TI"E TI 11 E ( % > <SEC> (SEC> (SEC> ( x- s) c:o (SEC > (SEC> CSE C > (SEC) <SEC > ( x- s > 

R02HO ., 0 . 0 120 . 2 0 . 0 . 05 1 . 6 0. 0 . 1 'H7. 0 . () . 2. 4 4 A02501 . 8 0 . 0 124 . 0 0 . 0 . 13 2 . 2 0 . 0 . 2 06 0 . •. i) . 5 . 71 A02502 . 4 0 . 0 137 . 5 0 . 0 . o, 1 . 2 0. 0 . 228 3 . 0 . 0. 2 . 8 3 A02503 ., 0 . 0 12 7 . 1 0 . 0 . 10 1. 5 0 . 0 . 2112 . 0 . 0 . 4 . 46 A02504 . 7 0.0 s . , 0 . 0 . 08 1 . 8 0 . 0 . 142 . 0 . 0 . 3 . 59 A02505 1 . 3 3£ . , 3£ . , £4 . 8 . 58 3 . 4 0 , 0 . £13. 0 . 0 . 25 . 62 Ao2so, . 8 0.0 12 7 . 1 0 . 0 . 13 2 . 1 0 . 0 . 2112 . 0 . 0. 6 . 03 A02507 .5 0 . 0 t 2' . 7 0 . 0 . o, 1. 2 0 . 0. 2155 . 0 . 0 . 2 . 57 

802500 . 5 0 . 0 30 . 0 0 . 0 . 08 1. 2 0 . 0 . 4'H . • 0 . 3 . 5 ', ..... ..... 902501 . 3 0 . 0 134.8 0 . 0 . 05 .7 0 . 0 . 224• . 0 . 0 . 2 . 19 V, 

802502 . 2 0 . 0 30 . 0 0.0 . 01 . 5 0 . 0 . 499 . 0 . 0 . .53 
902503 . 5 0 . 0 5~ . 4 0 . 0 . 05 1. 3 0 . 0 . no . •. 0 . 2 . t 0 
902504 . 5 0 . 0 122 . 2 0 . 0 . 03 1. 5 0 . 0 . 2 •JO . • . 0 . 1 . 23 
802505 ., 0 . 0 122.2 0.0 . 04 1. 5 0 . 0 . 2031 . 0 . 0 . 1 . 9 B 
902506 . 2 0 . 0 132 . 0 0.0 . 03 . 5 0 . () ' 21n . 0 . 0 . 1 . 3 6 
902507 . 5 0 . 0 122 . 2 0 . 0 . 01 1 . 3 0 . ~\ . 2030 . 0 . 0 . . 46 

C02500 . 4 0 . 0 %.1 0 . 0 . 10 1 . 0 0 . 0 . 15% . • . 0 . 4 . 41 
C02501 . 2 0 . 0 1 08 . 1 0 . 0 . 03 . 5 0 . 0 . 1 795 . 0 . 0 . 1 . 55 
C 02502 . 3 0 . 0 115 . f> 0 . 0 . 08 . 7 I) . 0 . 1920 . • . () . J . 60 
C02503 . 2 0 . 0 118 . 8 0 . 0 . •4 . 5 0 . 0 . 19'73 . • . 0 . 1 . 8 5 
C025•4 .4 0 . 0 113 . 4 0 . 0 . 05 1 . 2 0 . 0 . 188 4 . • . 0. 2 . 44 
C02505* 

48 . 9 0 . 0 . 04 . 7 0 . 0 . &13 . • . 0. 1 . 94 C02501i . 3 0 . 0 
C02507 . 5 0 . 0 147 . 1 0.0 . 09 1 . 4 0 . 0 . 2444 . 0 . 0 . 3 . 85 

* missing data 



-----------------KOOEL COHOITIOHS--------------
FILE PEAK 1~ ARR . PEAK 1% EHO SUN 
HANE COHC. TINE TINE TINE 

C:O <SEC> <SEC> (SEC> <X-S) 

------ - -- - - - --PROTOTYPE COHDITIDHS---- -- - ---- - - - -- - --- -
PEAK 5% ARR . 15% ARR . PEAK 15% EHD 5% EHO SUN 
CONC . TINE TINE TINE TINE TINE 

(%) ( SEO ( SEC > (SEO (SEC) <SEC> ( X- S> 

Ao2,c>o s . I) 13. 7 14 . 6 22 . 3 . 22 1 2 . 4 2 30 . 0 . 24 3 . 0 . 258 . 9.52 
A02H1 4 . I) 13 . 2 14.3 25 . 0 . 23 1 2. 1 2 31 . t\ . 237 . 0 . 292 . 10 . 22 
A02'c>2 . 8 0 . 0 28 . 4 O . • . 15 2 . 1 0 . 0 . 471 . • . 0 . 6 . 89 
A02'03 1.' 17 . 9 18 . 2 24. 7 . 17 4 . 1 0 . 0. 303 . 0 . 0 . 7 . 7 1 
Ao2,04 1 . 2 18 . 9 18.9 18 . 9 . 1 7 3 . 1 0 . 0 . 314. 0 . 0. 7 . 52 
Ao2,05 1 . 4 17 . , 23 . 0 23 . 4 . 22 3.6 0 . 0 . 382 . • . 0 . ? . '9 
Aoao, 4. 1 13., 1 5 . 1 26. 2 . 28 1 0 . 4 231 . 0 . 25 0 . •. 384 . 1 2 . S • 
A02H7 s., 1' . 3 17 . 8 25 . 0 . 23 13 . 8 2 74 . 0 . 2% . • . 3•5. 10 . 19 

..... 
8 02b •O 1 . ' 11. 4 12.4 12 . 4 . 12 4 . 2 0. 0. 206 . <;, _ 0 . 5 . 25 

..... 
°' 802601 . 7 • . O 11. 4 0 . 0 . 10 1 . 8 0 . 0 . 18 9. • . 0 . 4 . S 1 

802,02 .7 1) _0 44 . 4 0 . 0 . 10 1 . 8 I) . 0 . 73 8 . 0 . 0 . 4.H 
B02H3 . 8 0 . 0 1 • . £, 0.0 . 1 S 2. 0 0 . 0 . 176. 0 . 0. 6.49 
BO 2, 04 . 8 0 . 0 11. 4 0 . 0 . 13 2 . 2 0 . 0. 18 ~ . 0 . 0 . S . 89 
80261)5 1 . 0 0 . 0 11. 4 0 . 0 . 10 2 . 6 0 . 0 . 18 9 . 0 . 0 . 4 . '1 
902,0, 1 . 1 9.0 9 . 0 I) . 1 . 08 2 . 9 0 . 0 . 149 . • . 0 . 3 . 65 
B02'1)7 1 . 2 11. 4 11. 4 11 . 4 . I) 7 3 . 1 () . 0 . 18 9. •. 0 . 3 . 06 

co2,•o . 9 0 . 0 2£. 2 0 . 0 . 04 2.4 0 . 0. 43 • . C 026 •1 .4 •.O 2£ . 2 0.0 0 . 0. 1 . S 8 . •2 1 . 0 0 . 0. 435 . C02602 . 7 0.0 .8 0 . 0 . 03 2 . 0 
• . 0 . . 79 

co2,03 . 7 • . O 9 . 0 0 . 0 
0 . 0 . 1 3 . 0 . 0 . 1 . 4 1 

C02bc>4 1 . ' 
,., . 04 1. 8 0 . 0 . 149 . • . 0. 1 . 6 8 7 . 2 8 .4 . 07 4 . 1 0 . 0 . 12 0 . C026•S 2 . 3 9 . 9 1• . 9 11 . 4 •. 0 . 3 . 29 . 09 5 . 9 1 75 . 0 . 18 1 . 0 . co2,o, 1 . 0 0 . 0 7 . 4 0.0 . 1 1 2 . 6 0 . 0 . 12 3. 

181 . 3 . 99 
C02607 . 9 I) . 0 9 . 9 0 . 0 0 . 0 . 5 . 09 . 14 2 . 4 0 . 0 . 16 4 . I •. 0 . 6 . 3S 



-----------------MODEL COHDITIOHS--------- - ---- ---- ------ -- --PROTOTYPE CON DITIONS------------------
FILE PE AK 1% ARK. PEAK 1 % E HD SU" PEAK s:~ ARR . 15% ARR . PEAK 15% EHD 5:~ EHi> Slil'1 
HANE COHC . TINE TINE Tl"E COHC . TINE TINE T111E T111E TINE . . 

c:n (SEC> (SEC> (SEC> ( x- s) c:n (SEC> (SEC> ( SEC ) ( SEC ) <SEC> t X- Sl 

A027• 0 . J • . 0 63 . 4 O. • . •3 . 7 () . 0 . 1 052 . • . (). l . ..Sb 

A027M .2 0.0 10 . 9 O . • . 03 . 6 0. 0 . 181 . • . 0 . 1 . 29 
A02702 . 3 0 . 0 63 . 4 O . • . •2 . 7 0 . 0 . 1•52 . • . 0 . 1 . 11 
A02703 . 2 0 . 0 49 . 3 O . • . •4 . 6 0 . 0 . 819 . • . 0 . 1 . 5 7 
A02704 ., • . 0 1 7 . 8 O.• . •3 1 . 5 0 . 0 . 2% . • . 0 . 1 . 3 3 
A02705 . 5 0 . 0 1£ . 8 O . • . 02 1 . 4 0 . 0 . 27 9 . • . 0 . . 8 7 
A0270b . 2 0 . 0 '44 . 2 O . • . 02 ., 0 . 0. 734 . • . 0. 1 . 05 
A02707 . 5 0 . 0 1£ . 8 O . • . 01 1. 2 0. 0 . 27 9 . • . 0 . . Sf, 

...... 

802700 . 5 0 . 0 17 . 7 O . • . 05 1 . 3 0 . 0 . 29 3 . Q . (). 2 . 45 ...... 
-..J 

802701 . 3 0 . 0 3 . 4 O . • . 04 . 9 0 . 0 . Sb . •. 0 . 1 . 7 4 

802702 . 3 0 . 0 17 .7 O.• . 04 . 7 0 . 0 . ~93 . 0 . 1 . 9 5 
802703 .3 0 . 0 . 7 ·o . o . 02 . 9 0 . 0 . 12 . • . 0 . . 8 • 

8 0 27 04 . 5 0 . 0 4 . 4 0 . 0 . 02 1. 4 0. 0 . 73 . • . 0. . 87 

802705 . 5 0 . 0 1. 7 0 . 0 . 02 1 . 4 0 . 0 . 2 8 . • . 0 . . 74 

B02706 . , 0 . 0 4.4 O . • . 01 1. 6 0 . 0. 73 . ( > . 0 . . 4 4 

802707 . 3 0 . 0 18.7 0 . 0 . 00 . 7 0 . 0. 310 . • . 0 . .18 

C02700 . 2 0 . 0 51 . 1 O . • . •2 . 6 0 . 0 . 84 ~ . • . 0. . 9:, 

C02701 . 1 0 . 0 42.S O . • . 01 . 4 0 . 0 . 706 . • . 0 . .49 

C02702 .2 0 . 0 42 .S 0 . 0 . •2 . 5 0. 0 . 706 . • . 0 . . 9 7 
CO 27 03 . 2 0 . 0 42 . S 0 . 0 . 00 . 5 0 . 0 . 7H . 0 . 0 . . 12 
CO 27 04 . 7 0 . 0 1. 9 O . • . 02 1. 9 0 . 0 . 31 . • . 0 . . 7 3 

CO 27 05 . 5 0 . 0 H . 1 0 . 0 . 02 1 . 3 0 . 0 . 23 5 . 0 . 0 . . ? • 

C 02706 . , 0 . 0 42 . S 0 . 0 . •1 1 . ' 0 . 0 . 7H . •. 0. . 5 8 
C02707 . 7 0 . 0 1 4 . 1 O.• . 02 1 . 9 0 . 0 . 234 . 0 . 0 . .83 



- ----- - -- -- ~--- -- KOOEL COHOITIOHS---- - ---- - - - --
FILE PEAK 1% ARR . PEAK 1% EHD SUN 
HA"E COHC . TI"E TINE TINE 

(%> <SEC> <SEC> <SEC> (X-S> 

---- - --- - - - -- -PROT OTYPE COHDI TI OHS -- - - ---- - -- - - ---- -
PEAK 5% ARR . 15% ARR . PEAK 15% EHO S~ EHi> Sltl1 
CONC . TIME TIHE TINE TINE TINE 
CO <SEC> < SEC> ( SEC > ( SEU < SEC > ( X-·S i 

Ao3100 2 . 1 123 . 9 14-4 . 9 1•7 . j . 19 5 . 5 2 • • b . I) . 240 6 • . 2 4 • 7 . 8 . 2 1 
A03101 3 . 0 122 . 4 143 . 8 147 . 2 . 41 7 . 6 2 051 . 0 . 2 38 9 . • . 2 4 32 . 17 . 9 7 
A03102 . 5 0 . 0 152 . 4 0 . 0 . 04 1 . 4 0 . 0 . 2 5 31 . 0 . 0 . 1 . 89 
A03103 3 . 0 12£ . 8 137 . 4 149 . 4 . 32 7 . 7 2122 . 0 . 2282. 0 . 23• 0 . 14 . 0€-
A03t 04 1 . 2 128 . 5 128 . 5 128 . 7 . 10 3 . 2 0 . I) . 2134 . • . 0. 4 . 35 
A03105 .7 0 . 0 132 . 6 0 . 0 . 10 1 . 8 0 . 0 . 2 2 0 2. 0 . 0 . 4 . 6 3 
A0310b . 8 0 . 0 148 . 7 0 . 0 . 12 2 . 2 0 . 0 . 2470 . 0 . 0 . 5 . 14 
A03 1 0 7 1 . 4 148 . 5 148 . 6 149 . 0 . 13 3 . 7 0 . 0 . 2468 . • . I) . 5 . 6 7 

.... 
e 031 oo 0 . 0 19 . 8 0 . 0 . 05 0 . 0 . 32 9. Q . 0 . 2.0 5 .... 

. 8 co 

803101 .4 0.0 130 . 9 0 . 0 . 05 1. 1 0 . 0 . 21 74 . 0. 0 . 2 . 39 
803102 ' 0 . 0 19 . 8 0 . 0 . 02 1 . ' 0 . 0. 33 0 . 0 . 0 . .8 0 
803103 . 5 0 . 0 19 . 8 0 . 0 . 06 l. 2 0 . 0 . 32 9 . • . 0 . 2 . 9 0 
803104 . 5 0 . 0 113 . 0 0 . 0 . 08 1 . 4 0 . 0 . 1 8 76 . • . 0 . 3 . 44 
803105 . 4 0 . 0 45 . 1 0 . 0 . 14 1 . 1 0 . I) . 7 49 . • . 0. 6. 4 ,; 
8031•6 . 5 0 . 0 1•2 . 0 0 . 0 . 09 l. 3 0 . 0 . 2359 . 0 . 0 . 4. 0 1 
803107 . 5 0 . 0 1 1 3 . 0 0 . 0 . 05 1 . 4 0 . 0. 1 8 H . • . 0 . 2 . tE. 

C03100 . 2 0 . 0 13 . 8 0 . 0 . 03 . 5 I) . 0 . 230 . • . 0 . 1 . 4 7 C0310t . 5 0 . 0 1' . 9 0 . 0 . 02 1. 5 0 . 0 . 3. 3 1. • . 0 . . 84 
Co3102 .7 0 . 0 19 . 9 0 . 0 . 02 t. 9 0 . t\ . 3 3 1 . 0. 0. 9 7 
COlt03 . 7 0 . 0 14£ . 6 0 . 0 . 02 1 . 9 0 . 0 . 2436 . 0 . 0 . . 7 8 
C03104 . 9 0 . 0 142 . 6 0 . 0 . o, 2 . 5 0 . 0 . 23(,9. 0 . 0 . 2 . 74 
C03t05 . 7 0 . 0 150 . 9 0 . 0 . 05 1 . 9 0 . () . 250 7 . 0 . 0 . 2 . 2 1 
COlto, . 5 0 . 0 144 . 2 0 . 0 . 1)9 1 . 4 0 . 0 . 231)5 . • . 0 . 3 . % 
C03107 . 7 0 . 0 142 . 6 0 . 0 . o, 1. 8 0 . 0 . 2 3 6 9 . • . 0 . 2 . 5 2 



------- --- -------NODEL CONOITIOHS - -- -- --------- --------------PROTOTYPE COHD!TIDNS------- - - -- ------ - - -
FILE PEAK 1% ARR . PEAK 1 % mo SUN PEA K 5~: ARR . 1 ..... ARR . F-EA t: 15 % mo 5~: EHi> Slll1 J /. 
HAl1E COHC. Til1E TI 11 E TI KE COHC. TI 11 E TI 11E Til'IE TI KE TI 11 E ( % > ( SEC> (S EC > ( SEC > ( x- s) ( % ) ( SEC > ( SEC > ( SEC ) (SEC ) <SEC > ( X - S > 

A ()3200 8 . 1 4 . 8 5 . 6 36 . 7 . 79 1 9 . 2 81 . 89 . 'J3 . 125 . 582 . 33 . 37 
A1>320 1 6 . 5 3.3 5 . 7 38 . 9 . 75 1 5 . 9 58. 93 . 9 5 . 97 . 5 44 . 32.14 
A03202 4 . 3 1 9 . 2 24 . 2 46 . 8 . 50 1•. 8 332 . I) . 40 2 • . 482 . 2 1 . 6 1 
A03203 8 . 2 • . 4 4 . 6 31 . 1 . 43 1 9 . 4 74. 75 . 7€, . 7 'i . 487 . 18 . 8• 
A03204 3 . 9 5 . 3 5 . 5 26 . 0 . 21 9 . 8 88 . 0 . 91 . • . 210 . 9 . 49 
A03205 2 . 0 8 . 8 8 . 9 9 . 7 . 10 5.2 148 . 0. 14 8 . • . 149 . 4 . 54 
AO 32 06 3 . () 4 . 8 5 . 3 27 . • . 23 7 . 7 86 . 0 . 88. • . 95 . 10 . 26 

() ~207 5 . 3 7 . • 1• . 5 32 . f. . 42 13 . 2 125. {) . 174 . • . 419 . 1 8 . 2 • 

...... 9 O 32 00 1 . 0 25 . 0 25 . 0 25 . • . 12 2 . 8 0 . 0 . 41 5. • . 0 . :>. 25 ...... 
'-0 903201 . 8 0 . 0 13 . 6 0 . 0 . 10 2 . 0 0 . 0 . 225 . • . 0. 4 . 3 8 803202 . 7 0 . 0 25 . 0 () . • . 07 1. 9 0 . 0 . 415 . • . 0 . 3. 0 3 903203 . 8 0 . 0 15 . 7 O. • . 11 2 . 2 {) . 0 . 261 . • . 0 . 4 . 73 903204 . 5 0 . 0 1£ . 1 O. • . 08 1 . 3 0 . 0 . 26 7 . 0. 0. 3 . 62 903205 ., 0 . 0 1' . 1 0.0 . 08 1 . 6 0 . 0 . 317 . 0. 0 . 3 . 37 903206 . 7 0 . 0 1 4 . 1 0 . 0 . 11 2 . 0 0 . 0. 234 . • . 0. 4.80 81>32 07 .8 0 . 0 15 . 9 O. • . 10 2 . 0 0 . 0 . 263 . • . () . 4 . 29 

CO 32 00 . 8 0 . 0 S 1 O . • . 02 2 . 1 0 . 0 . 85 . • . () . . 6 7 C 03201 . 4 0 . 0 27 . 5 0 . 0 . 01 1.0 0 . 0 . 456 . 0 . {) . . 44 C032•2 . 6 0.0 5 . 1 () . 0 . 01 1 . 6 0 . ~\ . 85 . • . 0 . . 62 CO 32 03 1 . 2 16 . 6 16 . 6 17 .2 . 02 3 . 1 0 . 0 . 27f. . • . 0 . 1 . 1• C <>32 ()4 1 . 8 13 . 3 15.6 18 . 8 . 09 4 . 7 I) . 0. 260 . • . 0 . 3 . 95 C03205 1 . 3 18 . 3 18 . 6 20.7 . 09 3 . 5 {) . 0. 30 <; . •. 0 . 3 . 88 CO 32 06 1 . • 14 . 5 14 . 7 1' . 9 . 1 1 3 . 6 0. 0 . 24 5 . • . I) . 5 . () c; C 032 ()7 1 . 2 16 . 0 1£ . 0 16 . 1 . 12 3.2 {) . 0 . 266 . • . () . 5 . 3 • 



----- - -----------NOOEL COHOITIOHS------- - ----- - ----- - --------PROTOTYPE COHDITIOHS----- - --------- -- -- --
FILE PEAK 1% ARR . PEAK 1 % EHi> S.UN PEAK 5% ARR . 1 5 '.{ ARR . f'E A¥. 15% EHO 5% EHC> SllN 
ttAN E CO HC . TINE TINE TINE COHC . TINE TINE TINE TIME TINE 

( % > C SEC> CS EC> (SEC> C X ·· S) ( % ) (SEC> ( SEC > ( SEC) (SEC> <SEC :, ( X -S > 

A03300 . 5 0 . 0 15.3 0 . 0 . 04 1 . 4 0 . 0 . 25 S. 0 . 0 . 1 . 7 4 
A 03301 . 3 0 . 0 15. 4 0 . 0 . 04 . 8 0 . 0 . 255 . • . 0 . 1 . 6 0 
A03302 . 4 0 . 0 1 5 . 4 0 . 0 . 02 1 . 0 0 . 0 . 25 f. . (, . 0. 1 . 1• 
A033•3 . 4 0.0 1 s. 4 0 . 0 . 04 1 . 1 0 . 0 . 255 . • . 0 . 1 . 94 
A03304 . 3 0 . 0 1£ . 4 0 . 0 . 04 . 9 0 . «.' . 272 . 0 . 0 . 1 . 7 2 
Al)l305 . 3 0 . 0 15.4 0.0 . 03 . 8 0 . I) . 25£. . 0 . 0 . 1 . 4 9 
AOl30ft . 2 0 . 0 45 . 1 0.0 . 03 . 6 0 . I) . 751) . 0 . 0 . 1 . 3 7 
AOl307 . 4 0 . 0 3 . 2 () . 0 . 03 1. 2 0. 0 . 52 . • . 0. 1 . 2 1 

8 03300 . J 0 . 0 14 . 7 0 . 0 . 02 . 8 0. 0 . 244. 
.... 

8033 01 . 2 0.0 14.7 0 . 0 . 02 
0 . 0 . . 11 N 

80l302 . 4 0 . 0 14 . 7 
. f. 0 . 0. 245 . 0 . 0 . . 7 0 0 

0 . 0 . 01 1. 0 0 . «.' . 24 S . 0 . 
801303 . 4 0 . 0 14 . 7 0 . 0 . 02 1 . 0 0 . 0. 244 . 

0 . . 43 
803304 . 2 0 . 0 31. 3 0 . 0 . 02 . 5 

•. 0. . 95 0 . 0 . S 1 ~ . 0 . 
801305 . 2 0 . 0 68 . 0 0 . 0 . 03 0. 1 . OJ . 7 0 . 0 . 112 9 . •. 803306 . 1 0 . 0 8 . 5 0.0 . 02 . 3 0 . 1 . 3 S 0 . 0 . 141 . •. 
803307 . 6 0 . 0 2 . S 0 . 0 . I) t 1 . 7 

0 . . 80 0 . I) . 4 1 . 0 . 0 . . St. 

C0331)0 . 2 0.0 . 6 0.0 . Ot . 5 0 . I) . 1 1 . •. 0. . H 
C 033 Ot . 1 0 . 0 6 1 . 6 0 . 0 . 01 . 3 0 . I) . 1024 . 0 . 0 . . 3 S 
COJ302 . 1 0 . 0 63 . 2 0 . 0 . 01 . 4 0 . I) . 1•49 . •. 0 . . 37 
COl303 .0 0 . 0 . 1 0 . 0 . 01 . 1 0 . 0 . 1 . •. 0 . . 56 
C03304 ., 0 . 0 . 8 0 . 0 . 01 1 . 5 0 . 0 . 1 3. 0 . 0 . . H 
C03305 . 3 0. 0 15.0 0 . 0 . 01 . 9 0 . 0. 249 . ¢ 0 . . 4 7 
COlJr>6 . 1 0 . 0 1 . 8 0 . 0 . 00 . 3 0 . 0 . 30 . 0. 0 . . 13 
C03307 ., 0 . 0 . 8 0 . 0 . 00 1 . 5 0 . 0 . 1 3 . • . 0. . 0 9 



- -- - - - - -- - - -- - --- NOOEL COHDITIOHS--- - ----- -- --- ------ - - - ---- - PROTOTYPE COHOITIOHS-- - - - - - -- - -- - - - -- - - -FILE PE AK 1% ARK . PEAK 1 % EHD SUN PEAK s:: ARR . 15% ARR . F-EM'. 15% EHO 5:: EHi> SJJN HANE CO HC. TINE TINE TINE COHC . TINE TINE TINE TINE TINE < :n (SEC> (SEC) C SEC> ( x-s) (:'O ( SEC> ( SEC > (SEC) (SEC> <SEC > ( x- s > 

A 1)341)0 . 4 , •. i) 1 n . 4 I). • . •7 1. 2 t) . 0. 2 38 2. 0 . I) . 3 . 26 AI)34•1 . 7 0 . 0 129- . 9 O . e> . •9 1. 9 I) . I) . 2158. • . 0 . 3 . 86 A034•2 . 7 e> . o 1 4 S . 1 I) . • . •1 1. 8 1) . 1) . 2 411 . • . 1) . . i; • Al)34•3 .8 e> . o 11 2. 9 O . e> . 18 2 . I) 1) . ,;. . 1876 . • . I) . 8 . 02 tt03404 . 7 • . O 142 . 3 O . • . •9 1. e I) I) . 2363 . •. I) . 4 . 2 2 A03• •5 . 7 0 . 0 142 . 3 () . • . •6 1. 9 I) . I) . 231>3 . • . I) . 2 . 51 A034•6 .4 0 . 0 13f> . 9 0 . 0 . 06 1 . 1 1) . 0 . 2274 . 0 . () . 2 . 47 A034•7 ., • . 0 142 . 3 O . • . •b 1 . 6 I) . 0 . 2 36 3 . • . 0 . 2. 5 2 

,_. B034•0 .4 e> . • 19 . 6 O . e> . 13 1.0 0 . 0 . 326 . • . 0 . 5 . 7 7 N ,_. B034•1 . 5 e> . o 115 . 4 O . e> . 10 1. 4 0 . 0. 1 91 7 . 0 . 0 . 4 . 39 B 034•2 ., 0 . 0 115. 4 O . e> . •4 1. 5 0 . 0 . 1 91 7 . • . 0 . 1 . b 7 91)3403 . 5 I) . 0 ... , O.• . •5 1. 4 0. 0 . 7H . 0 . 0 . 2 . 1 9 BO 34 •4 . 3 • . 0 l '45 . 2 0 . 0 . •3 . 8 C) . 0 . 2412. 0 . 0 . 1 . 5 5 
BO 34 •5 . 3 • . 0 lH . 1 O.• . •2 . 9 0. 0 . 2361 . • . 0 . . 80 
BO 34•6 . 5 • . O 113 . 8 0 . 0 . •3 1 . 2 0 . 0 . 1890. • . 0 . l . H B034•7 . 5 • . • 44 . 9 O . • . •8 1. 2 0 . 0 . 746. . • . 0 . 3 . 73 

C 034 •O . 3 I) . 0 t 41. 3 O . • . •6 . 9 0 . 0 . 234 7 . 0. 0 . 2 . 81 
C034•1 . 3 •.• 142.4 O . • . •3 . 9 0 . 0 . 2365 . • . 0 . 1 . 3 8 
C034•2 ., • . O 19 . 7 O . • . 04 1. 5 0 . 0 . 328. 0 . 0 . 1 . 8 6 
C034 •3 . 5 •.• 19. 7 O.• . 05 1 . 4 0 . 0 . 327 . • . 0 . 2 . IH, 
C 034•4 . s • . O 112 . , 0 . 0 . o, 1. 5 0 . 0 . 1876 . • . 0 . 2 . 51 
C034•5 . 4 • . • 45 . 1 0.0 . 02 1 . 0 0 . 0 . 749. 0 . 0 . .91 
C 034 c>ti . 4 0 . 0 20 . 7 0 . 0 . •5 1. 0 0 . 0 . 344 . • . 0 . 2 . 4 S 
C03407 . 5 0 . 0 112. 9 0 . 0 . 08 1. 5 0 . 0 . 187€- . 0 . 0 . 3 . 46 



-----------------NODEL COHDITIOHS--------- - --- - --------- ----- PROTOTYPE COHOITIDHS----------------- - -
FILE PEAK 1% ARI< . PEAK 1 % E tfO SUN PE AK 5% ARR . 1 5% ARR . PE AK 15% ENO 5% EtH• SLIN 
H Al1 E COHC . T I 11 E TI11E T 111 E COHC . TINE TI 11 E Til'IE T I 11E TI 11 E 

( % ) (SEC) C SEC> <SEC> ( x- s) ( % ) (SEC) (SEC) ( SEC) CS EC) (SEC ) ( X -S > 

A03500 5 . 2 3 . 8 6 . 8 14 . 2 . 29 tl . 0 78 . I) . 11 3 . • . 2 29 . 12 . 5 6 
AO 3501 7 . 9 3 . 3 4 . 7 14 . 1 . 36 18 . 8 58 . 77. 79 . 90 . 1 87 . 15 . 53 
Ac)l502 2 . 4 2 1. 1 25.3 25 . 3 . 1 9 6 . 2 4 21 . 0 . 421 . 0 . 4 21 . 8 . 4 • 
A03503 4 . 8 6 . 2 7 . 3 11 . 4 . 2, 11 . 9 1 05 . 0 . 122 . 0 . 1 33 . 11 . 5 7 
Ac>3504 1 . ? 4 . 9 5. 1 12 . 2 . 21 4 . ? C) • 0 . 8 4 . 0 . 0. 9 . 50 
A03505 1 . 0 0 . 0 9 . 4 0 . 0 . 19 2.6 0. ~\ . 1 5 6 . 0 . 0. 8 . 31> 
A035•, 4 . 7 5 . 1 5 . 4 8 . 2 . 16 11 . 8 87 . 0 . 8 C) . • . 127 . 7 . 05 
A03507 4 . 5 7 . 3 9 . 1 10 . 4 . 15 11. 3 139 . 0 . 15 1 . 0 . 168. 6.45 

..... 
N 
N 

Bc>351)0 
B c> 3501 . 5 0 . 0 8. i 0 . 0 . 07 1 . 4 0 . I) . 135. 0 . 0. 3 . 08 

803502 . 3 0 . 0 2 3 . 1 0 . 0 . 05 . 9 I) . I) . 384 . 0. 0 . 2 . 05 

B0.3503 1 . ' . 1 . 1 . 1 . 08 4 . 3 I) . I) . 1 . 0 . 0 . 3 . H 

B c}35 04 ., 0 . 0 1 0 . 4 0.0 . o, 1 . 6 C) • 0 . 1 7 3 . 0 . 0 . 2.n 

B 1)3505 . 7 0 . 0 10 . 4 v. O . 04 1 . 9 C) • 0 . 173 . 0 . 0 . 1 . 8 0 

803506 . 7 • . O R -, I) . 0 . 02 1 . 8 C) . C) • 14 5 . 0 . 0. 1 . 04 - . ' 
8035H . 5 0 . 0 1 0 . 4 O . • . •1 1 . 3 C) • C) • l 7 3. • . 0 . . 35 

Ct>l500 . 3 0.0 6.5 0.0 . 01 . 7 0 . 0. 108 . 0 . I) . . 5 7 
CO 15 • 1 . 2 0 . 0 44 . 9 0.0 . 01 . 6 0 . (> . 7H . ¢ . 0 . .H 
C 03502 . 2 0 . 0 44 . 9 0 . 0 . 00 . , 0 . 0 . 7H . • . 0 . " r, . LL 

C03503 . 5 0 . 0 13 . 6 0 . 0 . 01 1. 5 0 . 0 . 22E- . 0 . 0 . . 2 3 
C 03504 1 .8 10 . 8 t•. 9 12. 6 . 03 4 . 7 0 . 0. 181 . 0 . 0 . 1 . 5 2 
C 03505 . C) 0.0 13.6 0 . 0 . 04 2 . 4 0 . 0 . 22€. . 0 . 0. 1 . 7 8 
C035t>b . 8 I) . I) 11. 6 0 . 0 . 07 2 . 2 0. 0. 19 3 . 0 . 0 . 3 . 08 
C035H .5 0.0 13 . 2 0 . 0 . 06 1 . 4 0 . 0 . 219 . 0 . 0 . 2 . 7E, 



-- - - - ---- - -------NOOEL CONOITIOHS - ------------- -------- -- - - --PROTOTYPE COHOITIOHS------- - - -- - - ---- - - -F I L E PEAK 1~ AR!;: . PEAK 1 % E HO SUN PERK 5 % ARR . i 5 '.,: ?. RR . PER K i S'.~ EHD :: :: E tH• S UH HA HE CO HC . TiltE TiltE TlltE COHC . TINE TIME TINE TIME TIHE 
(%} <SEC> (SEC> ( SEC> ( x- s) (%) ( SEC> (SEC> (SE C ) (SEC) <SEC) ( X-S > 

A 1)36 0 0 . 4 0 . 0 15 . 7 0.0 . 02 1 . 2 I) . 0 . 26 • . • . f) . 1 . 1 0 
AO l601 . 2 • . O 1• .6 0 . 0 . 03 .b 0 . I) . 2-43 . 0 . I) . 1 . -43 A03,02 . 2 0 . 0 1. I> I) . 0 . •3 . I:. 0. 0 . 2 7 . • . 0 . 1 . 33 
AO l6 03 1 . 8 . 1 . 1 . 1 . 06 4 . 8 I) . 0 . 1. 0 . 0 . 2 . 78 A Ol6 04 . 7 0 . 0 2 . 6 0.0 . 06 1 . 8 0 . 0 . 44 . 0 . 0 . 2 . 7 1 A0l605 . 2 0 . 0 1 7 . I> 0 . 0 . 03 . 6 0 . 0. 293 . 0 . 0 . 1 . 1 4 AOl606 . 5 0 . 0 15. . 8 0 . 0 . •2 1 . 5 0 . I) . 26 2. 0 . 0 . . 99 
Ac>l607 . 1 0 . 0 . 1 0 . 0 . 01 . 3 0 . c) . 1 . 0 . f) . .H 

..... 
803600 . 2 0 , 0 . 2 0 . 0 . 03 . 5 0 . 0 . • . 0 . 0 . 1 . 47 N 

c.,., 
80l601 . 2 0 . 0 18 . 6 0 . 0 . 02 .• 0 . 0 . 309 . 0 . 0 . . 83 
803602 . 2 0 . 0 18 . 6 0 . 0 . 03 . 5 0 . 0. 309 . 0 . 0 . 1 . 13 
803603 . 2 0 . 0 • 3 . 5 0 . 0 . 04 . 5 0 . 0 . 723 . 0 . 0 . 1 . 94 
B 1)3604 . 2 0 . 0 47 , • 0 . 0 . 04 . 5 0 . 0 . 788. 0 . 0. 1. 8 9 
B 036 05 , 2 0 . 0 71. 1 0.0 . 03 . 5 0 . 0 . 1180 . 0 . 0 . 1 . 46 
803606 . 5 0 . 0 18 . 6 0.0 . 02 1. 3 0. I). 309 . 0 . 0 . . 94 
8036•7 . 3 0 . 0 20 . 6 0 . 0 . 02 . 9 0. 0 . 342. 0 . 0 . 1 . 1• 

C 03600 . 1 0 . 0 63 . 2 0.0 . 00 . 4 0 . 0 . 105 0 . 0 . 0 . . 2 0 
C036•1 . 5 0 . 0 1 . 1 0 . 0 . 01 1 . 3 0 . 0 . 1 7 . • . 0 . . 31 
C03602 .6 0 . 0 1 . 1 0.0 . 01 1. 7 0 . 0 . 1 7 . 0 . 0 . . 53 
C03603 . 5 0 . 0 1 . 1 0 . 0 . 02 1. 2 0. 0. 1 7 . 0 , 0 . . 7 0 
CO 36 •4 .1 • . O . 7 0.0 . 02 .• 0 . 0. 11. 0 . 0 . . 70 
CO l6 05 . 1 0 . 0 70 . 6 0.0 . 00 . 3 0 . 0 . 117 3 . 0 . 0 . . 05 
CO 36 06 .• 0 . 0 • 2 . 0 0.0 . 02 1 . 0 0 . 0 . £.97 . 0 . 0 . . 7 9 
C03607 . 2 0 . 0 1. 0 0 . 0 . 03 . 6 0 . 0. 1 7 . 0 . 0 . 1 . 3 8 



-----------------KOOEL CONOITIOHS-------------- --------- - - - --PROTOTYPE COMDITIOHS------- - ---- - - - -- ----
FILE PE AK U ARI< . PEAK 1 % E HI> SUN PEAi( 5% ARR . 1 5% ARR . HAK 15% £H[i ~-% EHi> SL!H 

HM1E COHC . TINE TINE TIKE C:O KC . T 111 E TI t1E Tll'IE Tll'IE T 111 E 

< :n (SEC> <SEC> <SEC> ( x- s) < ~n (SEC> <SEC> C SEC) <SEC) <SEC ) ( X - S > 

A,)4000 2 . 5 125.2 126.. 4 1 -48 . 4 . 3b b . 4 20-H . I) . 2 •9 •j. 0 . 24 11 . 1b . 09 

A04001 2 . 5 11 9 . 8 1 38 . 0 147 . 2 . 3(, f, I;, 1 ?% . I) 2 29 2 . • . 2305 . 1€. . 1)8 

A04t)•2 3 . 3 11 8 . 0 122 . 4 14 7 . 2 . 22 8 . 4 2 0 22 . 0 . 2•34 . •. 2 0 45 . 9 . 85 

A,>'40•3 2 . 2 11 9 . 2 1<47 . 7 1 -48 . S . 18 5 . 8 l'J38 . 0 . 2 4S 3 . •. 24 ss . 8. 0 8 

A04•)04 1 . 9 12• . 9 121 . 4 122 . CJ . lb 4.'J 0 . 0 . 201f> . • . 0 . b. 98 

A040 •S 1 . 4 12 2 . 8 12 -4. • 1 40 . f, . 20 3 . 6 0 . 0 . 2 •6 1 . • . I) . 9 . 00 

A0400b 2 . 0 12 2 . 1 146 . 1 149 . 3 . 40 5 . 1 2 035 . I) . 2426. . • . 242b . 17 . 73 

A040•7 2 . 9 122 . 6 1 47 . 1 148 . CJ . 42 7 . 4 2 259. • . 244 4 . • . 245b . 18 . 62 

1 . 8 I) . 0 . 2 32 8 . • . 0. b . H\ ,_. 

8041)•0 . 7 0 . 0 14• . 1 0 . • . 14 
N 

8041)•1 ., 0.• H . 2 0 . • . 14 1 . f. . I) . 0 . 767 . • . I) . f. . t 7 

8040•2 . 8 • . O 13 7 . 1 0 . • . 09 2 . 2 0 . 0 . 2277. • . 0 . 3 . 83 

. 8 • . O 142 . 3 0 . 0 . 11 2.0 I) . 0 . 2363 . • . I) . 4 94 

81)41)•3 ~\ . 231~ . • . o. 2 . 27 

81)40•4 . 8 • . • 1H . 6 I) . • . •S 2 . 2 I). 

. 8 O.• 1H . 7 O . • . 12 2 . 2 I) . I) . 2321 . • . I) . 5 . 28 

80400S 
0 . 4 . 93 

80400b . 7 0 . 0 144 . 0 0.0 . 11 1 . 9 0 . I) . 2 39 2 . • . 

804007 . 5 O.• 149 . 8 0 . • . 08 1 . 3 0 . 0 . 2488 . •. 0 . 3 . S4 

. •8 1 . 3 0. 0 . 2413 . •. 0 . 3 . 37 

Cc-4000 . 5 0 . 0 145. 2 O . • 2 . ~\ 0 . I) . 2412 . • . I) . 4.39 

C ()41) 01 . 7 O.• 145 . 2 0 . • . 10 

128 . 1 o.o . 12 2 . 2 I) . I). 2128 . (,_ 0. 5 . 1 9 

Cl)41)1)2 .8 0 . 0 3.2 0. I). 23S4 . •. 0 . 7 . 54 

C04003 1 . 2 141. 7 141. 7 1 41 . 7 . 17 0 . () . 2339 . •. () . 8.21> 

140.8 0 . • . 19 2 . 1 
Co401)4 . 8 • . O . •4 1 . I) I) . 0. 2 286 . (t . (). 1 . 86 

C041)•S . 4 • . O 137 . fl 0 . • 0. 22S1 . • . () . 5. b 1 
. 13 1. 7 0 . 

C 040 •b ., 0 . 0 135 . S 0 . • I) . 2339 . • . () . 2 . 4 8 
. ¢(, 1. 2 I) . 

r.1)41)07 . 5 0 . 0 140 . 8 0 . 0 



--------- - -------"OOEL COHOITIOHS-------------- --------------PROTOTYPE COHOITIOHS - ----------- - - - -----
FILE PEAK 1% ARR . PEAK 1% EHD SUK PEAK 5% HR . 1 5~ ARR. PEAK 15% EHD 5% EHi> SUl1 
HA11E COHC . TI"E TI"E TIKE COHC . Til1E TI11E TINE Til'IE Til1E 

(%> (SEC> (SEC> <SEC> o:-S) ( % ) (SEC> CSE C > ( SEC) <SEC> <SEC ;, ( )<-S> 

A04tC>O 5 . 8 7.6 15.3 ., .. . 85 1 4 . 3 138 . t). 25 3 . •. 549 . 36 . 30 A041C>l 5 . 0 4. 7 1().() 44 . 7 . 70 1 2 . 3 81 . I) _ 166. . • . 6 21 . 30 . 51 AO• t•2 4 . 7 7 . 6 8.0 38 . S. . 35 t 1 . 8 128 . 0 . 133 . • . 533 . l 5 . 5 1 fHH 1 •3 2.8 6 . 2 ,., 31 .• . 31 7 . 2 t 1 O . I) . 160. • . 187. 13 . 6 8 A041C>4 3 . 6 7 . 5 14 . 5 31 . 9 . 27 9 . 1 239. () . 241. •. 257 . 1 1 . CJ • Ac> •105 2 . 9 7.3 , . 2 3'). 9 . 38 7 . 5 131). C) . 15 3 . • . 515 . 16 . 8f. A041•6 9.7 7 . 2 ,.3 41 . 1 . 77 22 . 5 124 . 14 9 . 155 . 161. 585 . 33.03 A041C>7 f, . 1 7.9 9 . 3 •3 . 4 . 83 14 . 8 134 . I) . 15 S. . • . 592 . 35 . 42 

B1Ht •O . 7 (>. 0 12.3 O.• . •6 1. 9 0 . I) . 205 . • . 0 . 2 . 82 
8041•1 . 8 • . 0 12 . 7 O . • . •8 2. 1 () . 0 . 21 • . • . 0 . 3. 4 0 N 9041•2 1 . 2 10 . 3 1• . 4 10 . 9 . •8 3 . 1 I) . t) . 173 . • . 0 . 3 . 34 u, 
8()4103 1 . ' l• . 6 11. • 14 . S . 13 4.3 0 . I) . 182 . • . 0 . 5.82 8041 •4 1 . , 9 . 8 12 . 6 14 . • . 12 5.0 210 . 0. 21• . •. 212 . 5 . 21 9()4105 2 . 0 9 . 8 14. 4 14 . 8 . 13 5 . 3 238 . 0 . 23' . •. 240 . 5 . 59 8041(>6 3 . 6 8 . 8 14 . 9 31 . 9 . 38 , . 1 161 . 0 . 24 8 . • . 286 . 16 . 5& 8()41()7 1 . 4 9 . 8 14. 7 15 . S . 10 3 . 6 0 . I) . 244 . •. 0 . 4 . 66. 

C 1)41 •O ., • . • 16 . S O . • . 09 1 . 7 0 . 0 . 274 . •. 0 . 3 . % Cl/4101 1 . 1 13 . 1 1 3. 1 1, . 2 . 11 2 . 9 0 . 0 . 218 . • . 0 . 5 . 06 C:) 41•2 1 . 4 12. 9 . 1 S . 1 17 . 9 . 14 3 . 7 0 . ()_ 25 0. • . f). 6. 1 S C1)41 •3 1. i 12 . 0 · 15.2 30 . S. . 27 4 . 2 Q . 0 . 252. • . () . 12 . t• C•41•4 1 . 1 t 7 . • 1 7 . 4 20 . 6 . 24 2 . 9 0 . 0. 28 9 . •. 0. 1 0 . 81 CH1•5 1 . 2 14.0 14 . 2 20 . 3 . 22 3 . 2 () . 0 . 2H> . • . 0 . ') . 67 CH1•6 1 . 4 1 2 . 3 20 . 6 25 . 7 . 27 3 . 7 0 . 0 . 343 . • . 0 . 12 . 03 C04107 1 . 1 1 •.' l• . 6 10 . £. . 18 2 . 9 0 . 0 . 17' . • . 0 . 7 . 99 



-- ------ ---------NODEL COHDITIOHS-------------- --------------PROTOTYPE COHDITIOHS---- -- ---- ------- - --
FILE PEAK 1~ ARR . PEAK 1% EHD SUN PEAK s:~ ARR . 15% ARR . PEAK 1 s % mo 5% E HD . 5Ul1 

HAHE COHC . TINE TIME TINE COHC . TINE TI NE TINE T 11'\E TINE 
( % > <SEC> <SEC> <SEC> ( x- s) ( % ) ( SEC > ( SEC > (SEC) (SEC> <SEC > ( X-·S > 

AIH2•0 . 4 • . • 14 .7 O. • . •5 1.0 0. 0 . 2 44. • . 0 . "t. . 10 

A042•1 . 4 0 . 0 14 . 7 O . • . •7 1 . 1 0 . 0 . 245 . 0 . f) . 3 . 0? 
A04202 .4 0.0 14 . 7 0 . 0 . 04 1 . 0 0 . 0 . 244 . • . () . 1 . 9 8 
At>4203 . 5 •.O 14 . ' O. • . •4 1 . 3 I) . 0 . 243. • . f) . 1 . 6? 
AIH2•4 . 2 0 .0 24 . 7 O . • . 03 . b 0 . ~\ . 411 . • . f) . 1 . 44 
A0.205 .2 . • . • 59 . S O. • . •2 . f, f) . 0 . ')8 'J . • . 0 . . % 
A042•, ., •.• 14 . 7 O . • . •b 1.S 0 . 0 . 244 . •. 0 . 2 . 74 
A042•7 . 5 • . • 15 . 7 O . • . •2 1. 3 0. • . 26• . • . 0 . . 82 

B042•0 ., • . • 1 . b 0 . • . 03 1 . 5 0 . 0 . 2 7. • . 0. 1 . 3 8 ,__. 
N 

B04201 . 4 • . • 1 . ' O. • . () 3 1 . 2 f) . f). 27 . • . f) . 1 . 15 °' 
B042•2 . 4 • . O 1. 6 O. • . •1 1 . f) 0 . f) . 2 7. •. 0 . . S 7 
B042•3 . 6 • . • 1. 6 O. • . 03 1. f, f) . 0. 27 . •. 0 . 1 . 3 8 
804204 . 2 • . O n . s O.• . •2 . 5 0 . 0 . 491 . • . 0 . 1 . 0 
B 042 OS . 5 • . • 1 . ' O . • . •1 1.4 0 . 0 . 27. • . 0 . . 5? 
8042 o, . 2 • . O 38 . 9 O. • . 02 . 6 0 . 0 . 646 . • . f) . . 83 
B042•7 . 3 0 . 0 2 . 6 0.0 . •O . 8 0 . f) . 43 . • . f) . . 0 8 

co4ao . , 0 . 0 14 . 8 O. • . 01 1 . 5 0 . 0 . 246 . • . 0 . . 38 

C'>4201 . 5 0 . 0 1. s O . • . 01 1 . 2 0 . r,, . 25 . • . 0 . . 45 

C<>42•2 . 3 0 . 0 14 . 8 O. • . 01 . 'J f) . 0 . 247 . • . 0 . . 3 8 
C042•3 . 5 •.• 1 . 6 O. • . 01 1. 3 0 . f) . n . • . 0. . 52 
CIH2•4 . 2 • . O 3• . 3 O. • . •2 . 4 f). f) . 50 3 . •. 0 . 1 . 0 3 
CC>420S . 3 O. • 41. 4 O.• . 01 . ? 0 . 0 . 688 . •. 0 . . 5 8 
C042•6 . 5 • . O 14. 8 0 . 0 . 02 1. 3 I) . 0 . 247 . • . 0 . . 78 
C042•7 . 1 0 . 0 1 . 7 O.• . 01) . 3 f) . 0 . 29 . • . 0. . 16 



----- - ------ -- ---MODEL CONDJTIDHS-------------- ---- - - --- -- - --P ROTO TYPE C Qt~ !TIDNS-------------------
:7 ILE FEAK 1% ARR . PEAK ! :~ E HD SUM FEHi<: 5:~ ARR . 1 :- % AR R . HA 1 5 % E HO '.:,% ENC> SUM 
:~ Mi~ E C'O t1 C . T !ME TINE Til'I E COHC . TIM E TIME T H1 Tl ME T !11 E 

! :~ > ( SEC > ( SEC > ( SE C > (~,~-S) ( % ) ( S EC ) ( SEC ;, (SEC ( SEC ) ( SEC ) f~<:-s > 

A•4HO 1 . 1 131 . 7 131. 7 141 . 3 . 26 2 . 9 0 . 0. 2188 . • . (). 11 . 6 0 
Ac>4H1 2 . 2 127.2 1 J 1 . J 138 . 2 . 26 5 . 8 21 8 2 . 0 . 2182 . 0 . 2187. 11 . 5 4 
A• 4302 1 . 3 137 . 9 137 . CJ 138 . 1 . 18 3 . 4 0 . I) . 2 291 . • . 0 . 8 . 0 6 
A04H3 1 . t 13 2 . 4 132 . 4 132. 5 . 16 2 . 8 () . I). 2201) . 0. 0 . 7 . 33 
A04304 1 . 0 0 . 0 t 31. 2 0 . 0 . 12 2 . 5 0. 0 . 2179 . C, , 0 . 5 . 27 
A<>4 305 1 . 2 1H . 8 139 . CJ 1 40 . 1 . 12 3 . 2 0. 0 . 2324 . • . 0. 5.lb 
A<)4306 2 . 0 13 2 . 2 140 .. 0 t 42 . . 23 5 . 3 2325 . 0. 2325. • . 23 27 . 1 0 . 0 1 
A04H7 . 8 0 . 0 1'43 . 1 O . • . 10 2 . 2 0 . 0. 2•377 . 0 . 0 . 4 . 52 

804HO . 2 0 . 0 . 4 O . • . 03 . :, 0 . • . 6 . (> . 0 . 1 . 2 7 ..... 
N 804301 . 3 0 . 0 145.0 0 . 0 . •ti ., 0 . 0 . 240CJ . • . 0 . 2 . 63 --.J . t 

804302 .8 0.0 144 . <.' O . • . 03 2 . 2 0 . I) . 2392 . 0 . 0 . 1.-47 
81H303 . 6 0. I) 144 1 i"1 I\ . •6 1 . 6 0 . 0. 2393 . • . 0 . 2 . 62 
81) 43 04 .7 0 . 0 14 • . 5 0 . 0 . 05 1. 9 0. I) . 24H. • . () . 2 . 33 
8<HHS . 4 0 . 0 14 • . 7 0 . 0 . 08 1. 0 0. 0 . 2403 . 0 . 0 . 3 . 42 
8 0 4306 . 5 0 . 0 141.CJ 0 . 0 . 07 1 . 4 0 . 0 . 2357 . 0 . 0 . 3.02 
804307 . 4 0 . 0 45 . CJ 0 . 0 . 04 1 . 0 0 . 0 . 762 . () . 0 . 1 . 7 <"J 

C04300 . 1 0 . 0 43 . S 0 . 0 . 04 . 4 I) . 0 . 722 . 0 . 0. 1 . '7 
C•4301 .2 0 . 0 137.0 0 . 0 . 03 . €, I) . 0 . 22H . 0 . 0 . 1 . 4 8 
C•4302 .4 0 . 0 1 38 . 1 0.0 . 02 1 . 2 0 . 0 . 22CJJ . 0 . 0 . . CJ8 
C043o3 . 5 0 . 0 138.2 0 . 0 . 05 1 . 2 0 . 0. 2295. 0. 0 . 2 . 09 
C<>4304 . 5 0 . 0 142 . 4 0 . 0 . 05 1. 2 0 . 0 . 2lbf. . 0 . 0. 2 . 0f> 
CH305 . 4 0 . 0 t 39 . 5 0 . 0 . o, 1. 2 0 . 0 . 231 7 . 0 . 0 . 2 . 80 
C04306 . 5 0 . 0 148 . 7 0 . 0 . 07 1 . 4 0. 0. 246 9 . • . 0 . 3 . 26 
C043()7 . 5 () . 0 14• . ,., 0 . () . ()4 1. 3 0 . () . 2407 . 0 . i) . 1 . 85 



- ---- - -----------HODEL CO~DITIONS--------- - ---- ----------- - - - PROTOTYPE DIT!OH S--------- - --------
::- T f t:" 
. l ._ - FEAK l % ARf.:. PEAK 1% EllD SU M FUiK 5 ., 

'• ARR . 1 5 % ARR . K 15 % E HD '.::-% Ellli Slif1 
:~ R~ E CG HC. TIME T 111 E Tll'!E CO l~C . TIME TI!'! E E Tl t-1 E T ! !1 E 

> (SEC> ( SEC ) (~-EC> ( ~,~ -S) < :n ( SEC ) ( ~:£ C ) ( -) ( SEC ) (SEC ) ( '.{-S > 

Ai) 44• i) 3 . Z 3 . 4 5. . 3 25 . £. . 32 8 . 2 f:S . C• . :3 \A ~· . 415 . 1 4 2:., , . 
H() 44~\ 1 3 . 5 3 . 2 5 . 3 41 . 8 . 38 9 . C• 78 . f) . 87 • . 2 85 . 16 . 77 ' . 
Ai>44C•2 4 . 6 4 . 6 4 . 9 17 . 1 . 23 11 . 6 ?b . () . 3 -, • . 2SO . 1• . 1• , . 
A,)4403 1 . 5 S . O 5 . 7 25 . • . 25 3 . 9 I) . C• . 94 . • . I) _ 11. 1 9 
A•44 <•4 3.4 3 . 6. €, . & 18 . 1 . 24 8 . 6 1 (> 7 . C• . 11 3 . • . 121 . 1 () . 6 ,, 
A044•5 2 . 5 6 . 4 7 . • 26 . 2 . 25 6 . 5 1 1 0 . (> . I i 7 • . ! :,: () . ! 0 . 9 9 .., •I . 

A•H4 •6 3 . 3 4.8 6 . 6 26. 1 . 32 8 . 5 83 . f) . 11 • . C·. 3 t,2 . 1 3 . 9 1 
A 044 C>7 2 . 7 5 . 2 c:: c:: 15. 7 . 1 ':I 7 . 0 89 . I) . 9 1 . • . 144 . 8 . 37 .... . J 

..... 
8()44• 1) . 3 0 . 0 5 6 O . • . •6 . 8 () _ f) . 94 . () _ ., 57 N 

t. 00 Bt>44•1 .4 0 . 0 l 4 . 1 0 . 0 . 08 1 . C• 0 . () . 234 • :) 3 . 3 6 
El (•44 •2 1 . 0 0 . 0 6 . 8 O . • . • 7 2 . €- <) . 1) . 1 1 3 . • . () _ -, C .:,. .... ·-· 13 1\44(>3 . 9 • . O 6 . 8 I) . • . 10 -;, c- !) . L\ . 112 . • . () . 4 . 2 5 ~ . J 
8• 44(; 4 . 8 • . 0 10 . 3 0 . 0 . o, 2 . 2 1) . r,, . 171 . C· . f) . 2.84 
B ()44 •5 1 . 7 6 . 6 7 . 0 7 . 3 . •5 4 . 4 I) . () : 1H. . • . I) . 2 . 3 3 
B•H406 1 . 6 6.8 6. . 8 7 . 5 . •fl 4 . 1 I) . () . 1 I 4 . • . () 2 54 
8•44•7 . 9 0 . 0 7 . S 1) . • . •3 2 . 3 I) . I) . 12 5 . <· . () . l . 3 1 

C (H(4 •O . 2 0 . 0 1 7 . 1 l) . • . • 1 .4 I) . () . 2134 . • . Ct)4401 . 3 0 . 0 15. 5 0 . 0 . •2 
() _ . 58 . 9 f) . 0 . 25 8 . • . Cn.4402 . 4 •.O 8 . 2 0 . 0 . 03 1) . . 'H, 1 . C• f) . I) . 136 . • . C IH4 C•3 .7 0 . 0 6. . 3 I) . • . 09 
f) . 1 . 3 6 

C • 44 •4 1 . 1 6 . • 6 • 
1 . 9 t) . () . 11)4 . • . !) 4 . () 9 6 . 1 . 12 3 . I) () . t\ . 1 I)• . • . () . 5 . 21, C04405 1 . 0 0 . 0 8 . 2 0 • . 14 2 . 6 I) . • . Ct)44C>ti 1 . 1 12 . 6 12 . 6 12 . 8 . 16 lH- . • . t) 6- . H 2 . 9 1) . L\ . 21 •. C04407 1 . f) 0.0 9. 1 I) . C· 1 ., 2 . 6 • . ~) . 7 _ I)• 

• -<- 1) . I) . 1 5 1 . • . 0. 5 . 1 ~, 



- --- --- --- ------ -MO DEL CONDITIONS-------------- --------------P ROTOTYPE C!J t~ IT I OHS - -- ------------- --
:7 IL E FEAK 1% ARR . PEAK 1 :~ E HD ~-UM FEA K 5 • ., ARR . 1 ~: ARR. PEA 1 5 % HO ::,:{ E tl I) ~; }J 11 

' • 
·~!~M E C-0 HC . T rn E Tll1 E TIKE CO HC . TIN E T!!'!E T T '".J Tl!"! Tl !1 E • I, 

( :; > (S EC > ( SEC > (:-EC> (}<~- S) ( % ) ( S EC > ( ~;EC ;, ( :::EC ( SEC ( SEC ;, f )\ - s ;, 

AIH 5• () . 2 • . • 2 6- . 1 O . • . 04 . 6 I) . I) . 434 . • . I) . 1 67 
A04501 . 4 • . • 2 . 3 O.• . •4 1. 1 () . 0 . 3 8 . <• . •) . 1 . 9 9 
AIH5•2 . 3 • . O 2 . 5 O . • . •S . 9 () . 0 . 4 2 . <· . () . 2 . 14 
AO 45 •3 . 3 •.O 14 . 2 O . • . 1 () .9 0 . I) . 23 6 . • . 0 . 4 . 5 1 
A045C>4 . 4 •.• 18. 3 0 . 0 . 04 1.0 0 . • . 304 . <•. 0 . 1 . 7? 
A• 4 5 •5 . 3 • . 0 18.3 0 . 0 . OJ . 8 0 . (). 30 4 . • . 0 . 1 . 1 3 
A• 4 5 o, . 4 0 . 0 14 . 7 0 . 0 . 02 1 . 2 0 . • . 2 44 . 0. () . 1 . 1 1 
A045•7 . 3 0 . 0 2 . 5 0 . 0 . 01 . 9 0 . 0 . 4 1 . • . 0 . . S • 

..... 
8 0 45 00 . t 0.0 19 . 8 0 . 0 . • 1 . 3 f) . () . J 28 . • . 0. 

N 

80451)1 . 1 0.0 2 . 9 0.0 . 01 
. 55 <D 

.4 0 . () . 4 8 . • . () . . 53 
8 •4 5•2 . 1 0 . 0 25 . 3 0.0 . 01 . 3 0 . () . 42 0 . 
8 •4 503 . 1 0 . I) 1 9. 6 O . • . 01 . 3 0 . 

0 . () . . 37 
t\ . 125. 0 . 0 . . 24 

8 0 4 5 04 . 1 0 . 0 2 . 5 O . • . •1 . 3 0 . 
8t\45•5 . 3 0 . 0 2 . 5 () . • 

c, . 4 2 . • . 0 . . J~ 
. I)() . 9 0 . 0 . 4 ;, • . 0 . 

8•450, .4 0 . 0 15 . 7 () . • 
. 15 

. 01 1 . 0 0 . I) . 26• . 0 . 0 . 
80451)7 .4 0.0 2.5 O . • . 0 0 1 . 0 

. 37 
0 . t\ . 4 1 . • . () . . 01 

C r)4 5 ()0 . , • . O 1 . 5 O . • . •J 1 . 5 () . 0 . 26. . • . 0 . 1 . 18 

C()451)l . 4 •.• 1 . 6 O . • . •2 1 . 2 0 . I) . 2€, . C, , 0 . . 8 1 

C0 45~\2 . 3 • . O 1. 6 O . • . • 1 . 9 0 . 0 . 26 . •. 0 . . H 

CO 45 •3 . 7 0 . 0 1. 5 O . • . •5 1 . 9 () . () . 26 . 0 . 0 . 2 . 1• 

C <H S •4 . 1 • . • 1 . 5 O.• . 03 . 4 f) . 0 . 25 . • . f) . 1. 34 

CO 45 05 . 2 • . 0 H . 1 O . • . •3 . 5 0 . f). 7f>5 . • . 0 . 1 . 4 8 

Cr>45• b .2 • . • 38.8 O . • . 04 . 6 () . I) . f.45 . • . () . 1 . 87 

C 0 4507 . 5 0 . 0 2 . 5 0 . 0 . 04 1 . 3 0 . I) . 4 2 . (, . () . t . H 



--- --------------HODEL CONDITIONS-------------- ----------- - --PROTOTYPE C N ITIO~S-------------------FILE Pf AK 1% ARR . PEAK ! :~ E HD SUM PE AK 5:{ ARR. 1 5 ;: AR R. p A 1 5 % C: HO S% E ti v SJJ l1 NA~ E CO HC. TINE TINE TIME CO HC . TIME T ! t'l E T N Tlr:E T !11 E ( :~ > (SEC > ( S EC> ( SEC > ( :.: - s) ( % ) ( S EC > ( SEC:, ( S C (S EC ) (S EC ) ( K- S > 

A 049 0 0 4 . S 133 . 9 14• . 7 14':I . 5 . 27 1 1 . 4 2 25':I . 0 . 233& . •. 2344. 11 . 93 A0-49•1 3.0 12 2 . 7 135 . 4 147 . 9 . lb 7 . 7 2 2 41 . 0. 2 24 8 . 0 . 24 52 . 15 . 75 A0•9•2 2 . 9 12 2 . 1 140 . 6 147 . • . 28 7 . 4 20 2 9 . 0 . 233€- . •. 23% . 1 2 . S 1 A049•3 2 . 4 12 1 . 6 140 . 6 14b . 9 . 28 6 . 2 2 1 88 . (.) . 2JJE, • . 2347 . 12 . 34 AOH04 2 . 0 122 . 0 127.8 138 . 4 . 23 5.3 2123 . I) . 212 3 . •. 2123. 10 . 09 A04905 1 . 8 133 . 2 139 . 6 140. • . 1, 4 . 7 0 . Ci . 2 319 . • . 0 . 7 . 1£ A049'i6 3 . 4 134 . 0 13, . 6 141. 7 . 1 7 8 . 7 22'H. I) . 2 319 . • . 2327 . 7 . 7• A•4'J(.\7 1 . 9 138 . b 14 • . 3 140 . 8 . 13 5 . 0 2330 . 0 . 2 33 •. • . 2332 . 5.97 
804900 . 4 0.0 124.5 O . • . 1 7 1.0 0 . 0 . 206 9 . 80491)1 . 4 • . C) 132.9 • . 0 . ( . 4~ ..... 80491>2 O . • . 11 1. 2 0 . 0 . 2 20 8 . • . 0 . 4 . 97 vl . 8 •. C) 142 . 2 O . • . 07 0 80003 2 . 2 0 . 0 . 2 36 2. • . 0 . 3 . 1 7 

1 . 1 1 J 1 . 9 131 . 9 1 31 . 9 . 14 2 . 9 804':104 . 8 • . 0 1 31 . 9 0 . I) . 2 19 1 . • . () . 6 . 13 O . • . •8 2. 1 8049•5 . 7 • . • 0 . 0. 2 1 '3 1 . • . 0. 3 . 7~ 8049•6 141.2 0 . 0 . OS 1 . 8 0 . 0 . 234 6. 0 . 0 . 2 . 27 
. 7 0 . 0 141 . 2 0 . 0 . 04 804907 1. 9 0 . 0 . 2346. 0. 0. 1 . 8 5 
., 0 . 0 141. 3 0 . 0 . 02 1 . 6 0 . I) . 2 34 6 . 0 . 0. . 78 

C04900 . 2 0 . 0 101 . 6 0.0 . 10 . 6 0 . 0 . 168 8 . • . 0 . 4 . 68 C1>4'301 . 7 0 . 0 113 . 3 0 . 0 . lb 1 . 9 0 . () . 1881 . • . 0. 6 . 95 - -
-C 04'H'2 . 4 • . O 113 . 3 0 . 0 . 02 1 . 2 I) . 0 . 1881 . • . 0 . 1 . () 7 C04903 . 8 0 . 0 131. 8 0 . 0 . 11 2 . 2 0. 0. 219•. 0 . 0 . 4 . 82 C0•9 04 1 . 2 140 . 6 140 . 6 143 . 1 . 10 3.2 0 . 0 . 2335. 0 . 0 . 4.50 C04905 .s 0.0 135.8 0 . 0 . 08 1 . 4 () . 0 . 225 6 . 0 . 0 . 3 . 74 C0490b .s 0 . 0 139 . 5 O.• . 08 1 . 4 () . (', 2 31 7 . • . 0 . 3 . 75 Ct>49•7 .4 • . O 148 . 0 0 . 0 . 0-4 1. i 0 . (.\ . 2458 . • . 0 . 1 . 94 



---- --- --- ------ - MQDEL f' r 1 JI IT!O HS- -------- -- --- - - - - -· - - - -- -- --FF: 0 T Y !=' E I T I C1 ----------------- -:., L · 1~ 

F ILE ?': >IK 1 % A f\ R. EAK 1 % me, ~-UM FE AK C k E?. . 1 AR~:. 1 E l~ O ':-% E ti C> Sl!li ,J 

NAPE [ ,:; ti O. TIM E 1M E T ! 11 E CO t~C . I t1 E !'!E !"- E T ! :1 E 
:; > ( ~EC > ( EC > (~-EC> ( :.,' - s) ( :, ) ! EC :, ( C:, (, ( ) (~: EC> ( ~<: - s . 

A05000 7 . 1 3 . 9 5 . 8 40 . £. . 70 1 7. 1 6- 9 . '14 . % . 1 u . 6 59 . 29 . 81 
A 050 0 l 7 . 3 3 . 8 6 . 3 45 . £. . 69 1 7 . 6 6-6 . 94 . 105 . 1 1 1 . 642 . 29 . 83 Al)S01)2 4 . 1 5 . 5 10 . 7 38. 1 . 3f> 1 C, . 4 'JI 1 . 0. 177 . • . H.5 . 15.88 
AOS<)•3 3 . 5 3.3 5 . 6 38 . 2 . 42 9 . 0 66 . 0 . 92 . • . 385 . 1 8 . 5 1 
A050C,4 7 . 0 3 . 1 3.7 40 . • . 39 1 7 . 0 54 . H . 61 . t. 3 . 138 . 1 7 . 0 7 
AOSOl>5 3 . 5 3 . 7 3 . 8 39 . 5 . 35 8 . 9 62 . 0 . 63 . • . 31)4 . 15 . 55 
A0501>6 7 . 1 3 . 7 5.0 38 . 5 . 58 1 7 . 1 06 . 73 . 8 4 . 88 . 62f> . 25 . 00 
AOS0•7 5 . 1 • . 7 5 . 5 23 . 7 .•3 12 . b 80. I) . 91. • . 1 8• . l8 . b9 

B1)501)0 . 5 • . I) 11) . 7 O . • . 12 1 . 3 ...... 0 , 0 . 178 . •. 0 . 5.54 {,< B 050 • 1 1 . 1 24 . 0 24 . • 24 . 1 . 1 7 2 . 8 I) . 0. 399 . ...... 8050(,2 1 . 3 13.• 13 . 1) 13 . 1 . 12 3 . 5 • . 0. 7 . 59 0 . I) . 216 . • . 0 . 5 . 28 81) 51) 03 1 . 7 ,., 12 . 4 15 . 1 . 1 7 • . 5 0 . 0 . 206 . • . 0 . 7 . 48 8050C,4 1 . 5 9 . 1 12 . 1 12 . • . 12 J . 9 0. 0 . 201 . • . 0. 8 •50 c,5 . 9 0 . 0 10 .2 O . • . 1)8 2 . 3 s . Sf, 0 . • . 169 . • . 0 . 3 . 45 80501), 1 . ' 8 . 0 11. 7 13 . 6 . 10 • . 1 0 . I) . 194 . • . 0 . 8050•7 1 . 9 ,., 9 . 8 12 . 6- 4 . 5 1 . 10 5. I) 163 . 0 . 163 . 0 . 164 . 4 . f>2 

CO 50 •O . 8 0 . 0 12.6 O . • . 05 2 . 0 0 , 0 . 21 • . •. 0. 2 . 1 8 C 05001 2 . 4 10.9 11. 8 12 . 7 . 08 6 . 3 1 91 . I)' 19 7 . • . 2 09 . 3 . 7 1 C05002 3 . 1 7 . 3 9 . 3 12 . • . 1 S 7 . 9 135 . 0. 154 . • . 2 • 1 . 6 . 7 1 C05003 3.2 7. 1 9.5 16 . 8 . 22 8 . 3 122 . 0 . 157 . 0 . 203. 9 . 63 CO 50 •4 2 . 6 6 . 4 1•.5 14 . 9 . 20 6 . 8 1 72 . 0' 174 . 0 . 2 • 1 . 8 . 97 C050C,S 1 . S 11. J 12.8 13. 6 . 13 4 . () 0 . 0 . 213. • . 0 . 5 . 99 CO 50 06 1 . 6 11. 2 11.' 12.4 .H, 4 . 2 0 . 0 . 193 . •. 0 . 7 . 12 C 050 •7 . 9 0 . 0 9 . 5 0 . 0 . 10 2 . 3 0 . 0. 15 8. • . 0 . 4 . 5 <; 



-----~WDEL CON lTIONS-------------- - - - -· - - - - - - - - - F :: OTY~·£ ITIONS-------------------
:7::... E F U;~: .1% An:. EA K 1 :~ E IH) ::,U l'i FE K 5 :: A F.: P. . 1 AR R . 1 5 % E HD :.% ENC> [; Utt 
-~ Ht~ E CO H C . TIHE iME T!KE LO C . TI 11 E I<! E r I ME T ! !i [ 

> ( SEC > r EC> U :Ec > ( ;,:- s) ( ) ( S EC ) t. C > ( ( SEC ) (~; EC ;, C<- S > 
-A•51•0 . 4 0 .0 lS . 7 0 . 0 . O• 1 . 0 () . () . 26 0 . 0 . 0 . 1 . 57 

A 05101 .• 0 . () H . O 0.0 . 05 1 . () () . () _ 3'J8 . 0. 0 . 2 .38 
A•5102 . 4 0.0 23. 4 0 . 0 . O• 1 . 2 0 . C, . 389 . • . 0 . 1 . 97 
A05U3 . 2 0 . 0 lS . 7 O . • . 03 . s 0 . 0 . 261. • . 0 . 1 . 1 5 
AO 51 04 . 2 0.0 tf> . 2 0 . 0 . 02 . 6 f) . 0 . 26 'J . • . I) . . 8 • 
AOS105 . J 0.0 15 . 7 0 . 0 . 01 . 8 0. () . 26 0 . 0 . 0 . .61 
A05106 . 4 () . () 15 . 7 0 . 0 . 01 1 . 0 0. () . 26 0 . • . 0 . . 4• 
A05107 . 4 0 . 0 15 . 6 0 . 0 . 01 1. () 0 . C, . 260. 0 . 0 . . 25 
eo5uo . 1 0 . 0 6 . S 0 . 0 . 01 . 3 () _ 0 . 10 8 . 0 . 0. . 6 3 ..... . 02 . J 0 . 0 . 2 . 0 . 0. . 98 c.,, 
B 051 01 . 1 0 . 0 . 1 O . • 

N 
B05102 . 1 0 . 0 2 . 2 0 . 0 . 01 . 3 0 . () _ 37 . 0 . 0 . . 66 
B05103 . 2 0 . 0 8 . S 0 . 0 . 02 . 5 0 . (). 141 . 0 . 0 . . 9 3 
8051 04 .• 0 . 0 . 7 0 . 0 . 01 1 . 2 () . 0 . 1 2 . 0 . 0. .3(; 8 051 OS .• 0 . 0 '43 . 8 0 . 0 . 01 1 . 0 0 . 0 . 727 . 0. 0. . 6 2 
81)51•1.i .• 0 . 0 1. 7 0 . 0 . 01 1 . 1 0 . () _ 28 . •. 0. . 6• 
805107 . 4 0 . 0 1. 7 0 . 0 . 02 1. 2 0 . ~\ . 28 . 0 . 0 . 6 9 
cosuo . 1 0 . 0 . 7 0 . 0 . 02 . 2 0 . () . 1 2 . 0 . 0 . 1 . 0 0 
C05101 .2 0 . 0 10 . S 0 . 0 . 04 ., 0. () . 17 S . 0 . 0 . 1 . 58 
C05102 . 2 0 . 0 15 . 8 0 . 0 . 02 . s 0 . 0 . 26 3 . 0 . 0 . . 70 
C05103 .2 0.0 8 . 8 O.• . 02 .4 0. 0 . 1 • 7 . 0. 0 . 1 . 0 1 
C05104 . 4 0 . () 1. 7 0.0 . 02 1. 1 0. 0 . 29 . 0 . 0 . 1 . 07 
cos1os . 2 0 . 0 8 . 7 0 . 0 . 02 . 5 0 . 0 . 145 . 0 . 0. .70 
C 051 o, .2 0.0 18 . 8 0.0 . 03 . , 0 . 0 . 313 . 0. 0. 1 . 1 'J 
C05107 . 4 0 . 0 1. 7 0 . 0 . 02 1.0 0 . 0 . 2 9 . 0 . 0 . . 85 



- ----------------NODEL CO NDITI ON S---- - ---- - ---- --------- - - ---PROTO TYP E ( OH I7IONS------------------ -
:-: IL E FEAK 1% ARR . PEAK 1 :~ E !10 ~-UM HAK 5:, ARR . 1 5 '.,: ARR . PEA 1 5 % i: HO :,% me, S Ul1 
·~~M E CO HC . T 111 E TI 11 E TIKE COHC . TIME Tl!'! E TIM TI ME T !11 E 

( :: > (~:EC> (S EC> ( SEC > ( :.: - s) ( % ) ( S EC > U :E C > ( SE C (S E() (S EC ;, ,: X - S > 

A I) 52 • O 1 . 5 12 8 . 4 141 . 9 143 . €- . 23 4 . I) 0 . 0 . 2 35 7 . • . 0 . 10 . 12 
A 05201 1 . 8 118 . 6 141. 9 144 . 5 . 35 4 . 7 f) . 0 . 235 7. C>. 0 . 15 . 48 
A•52•2 1 . J 141. 4 141. 5 143 . 6 . 22 3 . 4 t) . 0 . 2 35 1 . • . 0 . 9 . 75 
A•52•3 1 . 1 141. 9 141. 9 145 . 4 . 24 2.8 0 . 0 . 2 35 7. 0 . 0 . 1 0 . 67 
A0521>4 1 . 1 138 . 7 138 . 7 139. 2 . 19 2 . 8 t) . 0 . 2304. • . 0 . 8 . 4 1 
A05205 . 8 0.0 138 . 8 O.• . •8 2 . 1 t) . 0 . 2 30 f.. • . 0 . 3 . 67 
A05206 1 . 0 136 . 4 136 . 4 136 . 5 . 09 2. 7 t) . 0 . 2266 . • . 0. 3 . 97 
Ar) 52 07 . 3 •.O 127. 7 O . • . OJ .8 t) . 0 . 2122 . • . 0. 1 . 4 2 

B • 52 00 . 4 O . Q l 4 1 . 8 0 . 0 . 06 1. 0 0 . 0 . 235f> . 0 . 0 . 2 . 6 9 ..... 
0 o 52 o 1 . 5 • . O 145.6 O . • . 12 1 . 4 0 . 0 . 241'J . 0. 0 . 5 . 29 

(,a 

805202 . 4 • . • 131. 5 O . • . 13 1. 1 0 . 0 . 
(,a 

2184 . • . 0. 5 . 77 8•52•3 ., 0 . 0 140 . 6 O . • . 1 7 1 . 5 0. 0 . 2 336 . • . 0. 7 . 82 
805204 .5 0 . 0 135 . 8 0 . 0 . 11 1. 4 0 . I) 2256 . 0 . 0 . 4 . 7 1 
805HS . 4 0 . 0 136.9 O.• . •7 1 . 2 0 . () . 2 275 . • . f) . 3 . 2• 
BO 52 •6 . 6 0 . 0 2• . 7 0 . 0 . 06 1. f, t) . 0 . 343 . 0 . 0 . 2 . 54 
8052•7 . 3 0 . 0 U . 7 0 . 0 . 04 . 9 t) . 0 . 327 . 0 . 0 . !-~~ 

C05200 . 1 • . C) tf. . 6 0 . 0 . 03 . 3 0 . 0 . 27b . • . 0. 1 . 2 0 
C0521>1 . 2 O. • 15 . 0 0 . 0 . 04 . 4 0 . 0 . 249. •. t) . 1 . 7 S 
C05202 . 2 • . O 28 . 4 O . • . •2 . S 0 . C• . 472 . • . 0 . . 8 1 
C 05203 .2 0 . 0 23 . i> O . • . 01 . S 0 . 0 . 392 . • . 0 . . 58 
CO 52 04 . 3 0 . 0 l 4 1. 0 O . • . 01 . 7 0 . 0 . 2342 . 0 . 0 . . 29 
C052c>S . 3 0 . 0 2 8 . 4 () . 0 . c> l . 7 0 . 0 . 472 . 0 . 0 . . 4 1 
CO 52 06 . 4 0 . 0 28.4 () . • . •2 1. 1 0 . 0 . 472 . 0 . 0 . . 8 7 
CO 52 • 7 . 6 • . • 141 . c> 0 . 0 . •3 l . 6 0 . 0 . 2 34 2 . • . 0 . 1 . 3 • 



- - - -- ----- --- -- - HODEL COND ITI ONS-- -- -- -- -- - - -- -- - - - - - -- -- - --P ROTOTYP E CON DIT IONS --- - - - --- --- -- -----c:: IL E F ~AK 1 % AH . PEAK ! % ENO SUN F- U1K 5 ;~ AR R. 1 5 ARR. FEA K 1 5 % E HO S % E NC> S Ul1 : ?IK E CO HC . T 1M E TI HE TIKE CO t~C . T !11 E TI !'! E Ti tH: r lt1 E TIM E ( :: > ( S EC > ( S EC > (~- EC> o:-S ) ( % ) ( S EC > ( ~; E C > (S E C) ( S E C ) (SEC ) C{ - S > 
A• S.30 () 5 . 4 8 . 0 <; . 1 H . S . 27 13 . J 135 . 0 . 15 1. 0 . 2•8. 1 1 . 5 1 AO 5.301 4 . 2 7 . 5 11. 4 23 . 9 . 37 10 . 5 125 . 0 . 190 . • . 305. 1 6 . 0 9 AO S302 4 . 2 6 . 9 8 . 5 25 . 6 . 39 10 . 6 118 . 0 . 14• . • . 292 . 17 . 24 AOS303 2 . 7 7 . 0 9 . s 30 . 2 . 35 7 . 0 144 . 0 . 158 . • . 280 . 15 . 24 AOS304 7 . 5 7 . 0 8 . 1 1, . 0 . 32 18 . 0 117 . 133 . 13S . l 4 1 . 2 4 2 . 13 . 78 AO SJ 05 3 . 4 7 . 3 8 . 9 14 . 7 . 20 8 . 8 125 . 0 . 14 8 . • . 158 . 'J.04 AOS3o, 4 . 0 7 . 1 <; . 5 17 . 7 . 2, 1 0 . 1 129 . 0 . 15 8 . 0 . 212. 11 . 2 9 AOS307 2 . , 8 . 1 10 . 2 14 . 0 . 20 7 . 5 152. 0 . 169 . • . 229 . 8 . 79 

B05300 1 . 2 12 . 0 12.0 12 . 0 . 12 3 . 2 0. 0 . 199. 0 . 0 . S . 4 9 
,_. 
\,.I 80S30l 1 . l 12.0 12 . 0 12 . 0 . 15 3 . 6 0 . 0 . 1"9 . 0 . 0 . 6 . 8 0 .$>, 805302 1 . l 7 . 8 7 . 9 12 . 0 . H, 3 . 4 0 . 0 . 132 . • . 0 . 7 . 34 805303 1 . ' 8 . 9 10 . 2 13 . 0 . 23 4 . 2 0 . 0 . 169 . 0 . () . 10 . 22 805304 1 . ' 8 . 8 9 . 0 1 3 . 8 . 1, 4 . 2 I) . 0 . 149 . 0. 0 . 7 . 33 8 OSJ05 1 . 0 0 . 0 9 . 5 0.0 . 12 2 . 5 0 . 0 . 159 . 0 . 0 . 5 . 50 BO S. JO, 1 . 2 1 0 . 1 11 . S 11 . 8 . 11 3.2 0. 0 . 191 . 0 . 0 . 4 . 92 BOS307 . 4 0 . 0 4 . 9 0 . 0 . 02 1. 2 0 . 0 . 81 . 0 . 0 . 1 . 0 4 

C05300 . 5 0 . 0 1. 9 O . Q . Ql 1. 2 0 . 0 . 32 0 . 0 . . 2 7 C OSl 01 . 6 0 . 0 1. 9 0 . 0 . •1 1.6 0 . 0 . 32 . •. 0 . . 3 S COS. 302 . 2 0 . 0 10 . 0 0 . 0 . 01 . 5 0 . 0 . 167 . 0 . 0 . 
. '' COS303 . 3 0 . 0 10 . 0 0 . 0 . 01 . 7 0 . 0 . 166, . 0. 0 . . JO C 0 5.3 04 . 4 • . • 9 . 4 0 . 0 . 01 1. 0 0 . 0 . 156- . 0 . 0 . . 48 COSJOS 1 . 0 0.0 10 . 0 0 . 0 . 03 2 . 5 0 . 0 . 16b . 0. 0 . 1 . 36 COSJ•i 2 . 5 6 . 8 7 . 1 9 . 0 . 1 () 6 . 5 1 !f. . 0 . 11 9 . 0 . 138 . 4.52 COS.307 1 . 3 6 . 6 £ . 7 7 . 0 . •8 3 . 4 0 . 0 . 112 . 0 . 0 . 3 . 71 



---- -- ----------- NODEL COHDITIOMS------------- - - - - -------- - --PROTOT YP E ,- 0IT!DHS- -- -------- - - ---- -
;' ILE F:: HK l % AR f;: . PEAK 1 % E tiD SUM F-E AK 5 ., 

' • A RR . 1 5 i: ARR . F- K 15 % mo '.:- % E IIC> S Ul1 
:; ?lK E CO HC . TIME Tll1E T il'!E CO t~C . TIME TI E T f T 1 ME T I 11 E 

( :~ > ( SEC ) ( SEC > ( SEC > l~~: -S) ( :n (S EC> ( ~; EC :, ( c· ~- ) (SEC ) ( S EC ;, o :-s : 

H ,> 54 •O . 2 • . O 33 . 4 O . • . 02 . 6 0 . 0 . 55 5. 0 . 0 . . 9 7 
Al)54•l . 3 • . O H . 8 () . • . 03 ., I) . c, . 5-7 9 . • . 0 . 1 . H . . 
Ac>54•2 . 3 0 . 0 529 () . 0 . •3 . 7 0 . t\ . 87 'J . • . () . i . St. 
A0 54C>3 . 3 0 . 0 28 . 7 () . 0 . OS . 9 0 . 0 . 476. 0 . I) . 2 . 17 
HC)54•4 .2 • . O S8 . 1 () . • . •4 .6 0 . () . %5 . 0 . 0 . 1 . 7 C> 
Al)5405 . 2 0 . 0 16 . t) O . • . 03 . 6 0 . 0 . 2n . • . 0 . 1 . 5€-
Ao5• 06 . S •.O 44 . 4 O . • . •3 1. 3 0 . I) . 738. • . I) . 1 . 3 2 
A•54•7 .4 0 . 0 4.3 O . • . 02 1 . 1 0 . I) . 7 2 . • . 0 . . 75 

BO 54 00 . 3 • . O 35 . 3 O . • . 0 7 . 8 0 . I) . 586 . • . 0 . 3 . 2 7 ...... 
c.,, 

8054•1 . 2 0.0 S7 . 5 0 . 0 . 05 . 5 0 . I) . 95 5 . • . () . 2.38 V, 

B054•2 . 3 • . O 1 . t) 0 . 0 . 04 . 7 0 . 0 . 26 . • . 0 . 1 . 9 9 
B054•3 . 7 • . O 14 . 7 0 . 0 . •2 1 . 8 0 . 0 . 245 . , .. 0. 1 . 0 9 
B r,54 •4 . 2 0 . 0 14 . 7 O.• . •1 . 5 0 . 0 . 2 44 . • . 0 . . 4 6 
B05HS . 5 • . O 14.7 O.• . 01 1 . 4 0 . 0 . 244 . •. 0 . . 2 9 
8•541>6 . 3 O. • 1 . 5 O . • . 01 . 9 0 . 0 . 25. • . 0 . . 4 8 
805407 . 2 • . 0 .S O . • . 00 . f, 0 . 0 . 8 . C• . 0 . . 0 2 

Cl)5 4• 0 . 1 0 . 0 64.4 O . • . 01 . 2 0 . 0 . 1 •7 • . 0 . 0 . . 2 b 
CI) 54 • 1 . 7 • . • 4 1. 9 O . • . •2 1 . 8 0 . 0 . 6'H. • . 0 . .72 
C054•2 . 1 0 . 0 20.0 O . • . 02 . 3 0 . 0 . 332 . C•. 0 . n 
CO 54 03 . 8 • . O 4 1 . 9 O . • . 03 2 . 2 ti . !) . t>% . • . () . i . 1 7 
CO 54 04 . 2 0 . 0 4 1. 9 O . • . 02 . 6 0. 0 . 695 . 0. 0. . 72 
C05 405 . 3 0 . 0 4• . b O . • . •2 - · 8 0 . 0 . 74 0. • . 0. . 8 3 
C 1)54 •ii .2 O. • 25 . 3 0 . 0 . 02 . 5 () . 0 . • 2 I . • . () . 1 . 0 9 
C<)54•7 . 2 • . • 14 . 2 O . • . •3 . 4 0 . 0 . 2H . • . I) . 1 . 2 • 



- ----------------HODEL CONDITIONS--------- - ---- --------------FR TDTYP E C HDIT!OHS-- ------- ------ - - --
:' ILE F~AK 1% AH. PEAK 1 % mo ~-UN F-E AK 5 :: A RP. . 1 .. ARR . P AK 15 % EHD :-% E 110 Slll1 ,. 
:~ HK E CO HC. T !ME T 111 E TIKE C.OHC. T IM E I !'!E T •J ;:-··- fl!'!E TIHE 

( :~ > ( SEC > <SEC > ( SEC > ( ~•~-S) ( :: ) ( SEC > ( EC:, ( s C-) (SEC ) (SEC > o :-s ) 

At•5800 3 . 3 1H. 1 1H. 2 1H . 0 . 35 8 . 4 2268 . 0 . 2312 . • . 23is 0 . 15. '43 
AO 5801 J . 3 125 . 2 13£ . 4 149 . 5 . 54 8 . 5 2 2 36 . I) . 22b7 . • . 2415 . 23 . 77 
A05802 3 . 3 121 . 4 128 . 8 147 . 4 . 38 8 . 4 2124 . 0 . 2 14 • . • . 24 08 . 1I> . 62 
A•5803 1 . 4 12£ . 9 145 . 9 14' . 7 . 23 l . 8 0 . • . 2423 . 0 . 0 . t O . 4 4 
A05804 1 . 0 130 . 9 130 . 9 131 . 0 . 15 2 . 8 0. 0 . 217 5 . •. 0 . 6 . 73 
A05805 2 . 0 139 . 2 141.0 1 41 . 4 . 19 5 . 3 2343 . 0 . 2343 . • . 2344 . 8 . 4 1 
AO 58 Ob 3 . l 125 . 0 141 . 0 144 . 5 . 31 8 . 5 2158 . 0 . 2342. 0 . ~HS . 13 . 52 
A•58C>7 1 . 7 13£ . 9 142 . 3 144 . 5 . 20 4 . 4 0 . 0 . 2364 . 0 . 0 . 8 . 9• 

. 09 1 . 1 0 . 34 E- . • . 0. 3 . 88 ...... 
8()5800 . 4 0.0 20 . 8 0 . 0 0 . v> 

B 05801 - 5 0 . 0 1 •3 . 2 0 . 0 . 10 1 . 4 0. I) . 2379 . • . 0 . 4 . 43 a, 

Bt\5802 ., 0 . 0 143 . 2 0 . 0 . 10 1 . 6 0 . 0 . 2 378 . • . 0 . 4. 6 2 
805U3 . 7 0 . 0 129 . 7 0 . 0 . 13 1. 9 0 . I) . 2 15 5 . •. 0 . s .,s 
8•5804 ., 0.0 143 . & () . 0 . 09 1. 5 0 . I) . 23-8~ . • . 0 . 4 . 11 
805805 . 5 0 . 0 14£ . 8 0 . 0 . 05 1. J 0. 0 . 2438 . • . 0 . 2.22 
81)580, .4 0 . 0 C 0 . 0 . 02 1. 1 0. 0. ,; . • . 0 . 1 . 11 

. J 
B058•7 . 4 0 . 0 145 . 6 0 . 0 . 01 1 . 2 0 . I) . 2418 . •. 0 . . 6 4 

C 058 00 ., 0.0 20 . 9 0 . 0 . 04 1. 5 0 . 0 . 347 . • . () . 1 . 9 1 
Cl)5801 ., 0.0 14£ . 7 0 . 0 . 03 1 . 7 0. c) . 2 438 . • . () . 1 . 5 5 

Cc>5802 1 . 2 14 5 . 1 145 . 2 145 . 2 . 02 3 . 3 () . 0 . 2 411 . • . 0 . 1 . 0 5 
COS8•J l . J 145 . 0 145 . 2 1 45 . 3 . 04 3.5 0 . 0 . 2412. • . 0 . 1 . 9 7 
C 05804 1 . 2 144 . 7 144. 9 1 45 . 1 . 05 3 . 2 0 . • . 240? . • . 0 . 2 . 30 
C 05805 . 9 • . O 145.2 O . • . •4 2 . l 0 . 0 . 2413 . • . 0. 1 . 5 & 
Ct\580(. . 9 0 . 0 145 . J 0 . 0 . •5 2 . 5 0 . • . 2413 . • . 0. 2. 32 
CI) ~8 • 7 . 5 • . O 14• . 5 O . • . •f> 1. J 0 . I) . 233 3 . • . 0 . 2 . 84 



-----MOC-EL COHDITIOHS-------------- ---- - ------ --- PROTOTYPE ( N. 0I7![i ---- -- - ----- -- ---------- - --
F ! LE PE I( 1% ARR. H~K 1 ., END ~-U 11 PE AK 5 % ARP.. 1 :: /: ARR . r i'.!K 1 i: tlO __ , E !lC> ~: UM . ' • 

T ! !<! E T NE l'IE !M [ NA~ E C- 0 C . TIM E T 111 E T IKE CO HC . TIME 
( ' ( SEC > r SEC > ( ~- EC> o: - s) c :n U - EC i ( f:E C :, u : C) ( ( :, ( E ,: ;, ,· >: - s . , 

Ac) 5900 8 . 1 3 . 9 7 . 0 32 . 3 . 84 1 9 . 2 6- 8 83 . 11 7 . 148 . 324 . 35 . 37 
!<05901 6 . 9 3 . 2 5 . 4 45 . 9 . 74 1 6 . 7 5 7 . 77 . 9 0 . 162 . 3 56 . 31 . 5 6 
Ac>59•2 5 . 3 2 . b 4 . 7 39 . 6 . 41 1 3 . 3 Hi . I) . 7 f; . • . 336 . 17 . 73 
Ac>59 •J 5 . 6 2 . 9 5 . 5 21 . • . 30 1 3 . 7 60 . 0 . ?1 . • . 128 . 13 . 28 
Al)59 •-4 7 . 3 4 . 9 s . , 38 . 7 . 36 1 7 . b 85 . 96 . 9 7. 107 . 266 . 15 . 84 
AO 59 •5 S.2 3 . 7 5.8 23 . 8 . 36 1 3 . 0 84 . 0. 'H . • . 1 35 . 1 5 . 9 • 
Ar)59•6 7 . 8 3 . 0 5 . 5 41 . 8 . t>8 18 . 7 Sb . 84 . 9 2 . 1 1 'i . 353 . 28 . 86 
A•59•7 S . 9 3 . 8 6 . 2 22 . 2 . 45 1 4 . b 71 . 0 . 10 3 . • . 347 . 19.27 

81)59•0 . 9 0. () 12 . 7 0 . 0 . 14 2 . 3 0 . () . 211 . • . 0 . 6 . J 1 ...... 81)5901 2.3 7 . 'J 11.0 13 . 6 . 20 5.9 1 78 . 0 . 18 3 . 0 . 1 91 . ? . 0 1 v-1 
--.J 8t)5<H1 2 2 . 3 7 . 6 1 0 . 4 11 . 4 . 20 6 _ 1 l f.8 . I) . 172. • . 1 BS . 8 . 75 81) 5903 2.3 7 . 3 9 . 5 14 . 4 . 27 6 . () 1 52 . I) . 15 8 . 0 . 2 •9 . 11 . 7 4 a,;,59~\4 2 . 1 7. 4 9 .2 14 . 8 . 19 S . 5 125. 0 . 154 . • . 157 . 8 . 46 8059•5 1 . 5 9.6 1 0 . 4 11 . 8 . 1 () 4 . 0 () . I) . 172 . • . () . 4.42 605906 2 . 5 9 . 9 10 . 4 16 . 2 . 15 6 . 6 169. 0 . 17 3 . • . 2 • 1 . 6 . 59 8059•7 ... 0 . 0 3 . 6 0 . 0 . •1 1. I) 0 . 0 . 5 9 . •. 0 . . 6 3 

C05900 2 . 6 ? . () 11.2 H, . 1 . 13 6 . 7 1 63 . I) . 18 b . 0 . 222 . 5 . 1~ Ct)5901 2.7 7 . 6 9.4 17 . 7 . 14 7 . 0 150 . 0 . 15 7 . (, . 164 . 6 . 0 1 C 05902 2 . 0 8 . 0 9 . 0 16 . 5 . 12 5 . 2 150 . 0. 15 • . • . 1 59 . 5 . 14 C05903 1 . 2 9 . 9 11. 0 18 . 2 . 15 3 . 2 0. I) . 18 3 . • . 0 . 6 . 61 C05904 . 8 0 . 0 7 . 8 0.0 . •9 2-. 2 () . 0. lH . • . 0 . 4 . 19 C059•5 . 7 • . • 42 . 0 O . • . •7 1 . 8 () . I) . 6-98 . • . 0 . 3 . 1 0 C059•b . 8 •.O 42 . 0 O . • . 12 2 . • 0 . () . 697 . • . 0. 5.48 C1)5'J•7 . 5 0 . () 10 . 5 O . • . 04) 1 . 4 0 . () . 17 5 . • . 0 . 4 . 1 1 



- ----------------MODEL C O :rn I T I O !l S - ---- ----- --- -------- -- - - -P? T OT':' F'E L t~ I 7 ! 0 ------- ------ ----- -
r= ! l E P~ HK 1% ARR . PEA K 1 E t! D S,U 11 PE AK '5 A RP. . 1 ~-: AR R. p 1 C: liD -=·, ._, .-. E f/ c, S J.l l1 
NAl'!E CO HC. T 111 E TIN E rnE COH C. IN E l !'1 E T :~ r,: E T ! !i E 

> ( SEC > ( SE C ) ( E C > ( }~ -S) ( :n f EC > f EC :, ( S C ( L :, ( SE 1: ;, f>'.- S> 

H Of-~\•O . 2 0 . 0 26 . 2 O . • . ()2 . S 0 . V . 434 . Q . 0 . 1 . 0 3 
A 060 01 . 9 0 . 0 14 . 1 0 . 0 . o, 2 . 3 0 . 0 . 23 5 . • . 0 . 2. S 7 
A06002 . -4 0 . () 14 . 1 0 . • . o, 1 . 1 0 . 0 . 23 S . • . 0 . 2 . 9 1 
A!.\6003 ., 0.0 14 . 1 0 . 0 . o, 1. 6 0 . I). 235 . • . 0 . 2.74 
R0£004 . 2 0 . 0 22 . 8 0.0 . 04 . 7 0 . 0 . 378 . • . 0 1 . 9 8 
A 060 OS . 2 0 . 0 28 . 3 O . • . 04 . 6 0 . 0 . 47• . 0 . 0 . 1 . 8 7 
AOf.006 . 4 0 . 0 1 . 8 O . • . 03 1. 0 0 . 0 . 3 • . 0 . 0 . 1 . 4 7 
AH0•7 . 3 0 . 0 4 1 . 8 0 . 0 . 03 . 8 0 . I) . £-9 4 . • . () . 1 . 4 2 

1:i <) 60 (> 0 . 2 0 . 0 1 . 4 0.0 . 01 . 6 0 . 0 . 2 3 . • . 0. . 32 ..... 
c.,, 

806t)•l .2 0 . 0 1 . 4 O.• . •1 . S 0 . 0 . 23 . • . 0 . . 58 00 

£ l'60 •2 . 1 0 . 0 1 . 4 0 . 0 . 01 . 3 0 . 0. 2 3 . • . 0 . . 5 9 
BC>6t) 03 . 2 0 . 0 1. 4 O.• . •1 . f, 0 . 0. 23. • . 0 . . 6 1 
8 l,61) 04 . 2 •.O 14 . 6 O . • . •2 . S 0 . 0. 24 2. 0 . 0 . .70 
806005 .l 0 . 0 42 . 2 0 . 0 . 03 . 7 0 . 0 . 701 . •. 0 . 1 . 35 
e o 60 o, . 2 0.0 1 . 4 O . • . 02 . 6 0 . 0 . 2 3. • . 0 . 1 . l 0 
81)6007 . 4 0 . 0 1 S . f, () . • . 04 1. 2 0. I) . 25 9 . •. () . 1 . S 7 

C06000 . 1 0 . 0 59 . 2 0 . 0 . 0 l . 3 0 . I) . '38 3 . 0 . 0 . . 5 1 C060•1 . 2 0 . 0 1 0 . 1 0 . 0 . 02 . S 0 . 0 . 16 7 . • . 0 . 1 . 0 7 C06.002 . 2 0.0 55.S (). 0 . 03 . s 0 . I). 922 . 0 . (). 1 . 3 1 C06•)03 . 4 0 . 0 2 . 2 0 . 0 . OS 1 . 2 0 . 0 . 37 . 0 . 0. 2 . 2c, CO 60 04 . 2 0 . 0 53 . 7 0.0 . 03 . s 0 . I). 891. 0. 0 . 1 . 1 3 CO 60 05 . 6 0 . () 2 . 3 0 . 0 . 03 1 . 6 0 . C, . 38 . • . 0 . 1 . 3 1 C 060 Ob . 2 0 . 0 20 . 9 0 . 0 . 03 . 6 0 . I) . 348 . • . 0 . 1 . 4 7 C06.0C>7 . 2 0 . 0 14 . 4 O . • . 03 . 6 I) . 0 . 24 0. C, 0. 1 . 4 1 



' 

-----------------HODEL CONDITIONS-------------- -- -- - --- - -- ---PROTOTYP E i i' ~J IT!O~S- ---- -- - ---------- -_.:., ,, FILE FEAK 1% AR!i: . P EAK 1:~ E t~ D SUM FEA K s:, ARR . 1 5 % ARR . PEA 15% E HD :::% ftjl) S JJ 11 l'! At, E CO HC . TIME TIM E THIE CO HC . TIME T ! f<! E T I t~ TI ME T ! 11 E ( :; > (SEC > ( SEC > ( SEC > o: -s ) ( % ) ( S EC > ( ~;£ C > (S EC ( SEC ) ( SEC ) ( )~ -S > 

H () 6 l • 0 . 6 • . O 138 . 0 0 . 0 . 0~ 1 . 6 I) . 0 . "t. "c_'j ~ . • . 0 . 3 . 'Hs A061• 1 . 8 0 . 0 126 . 5 0 . • . lb 2 . 2 I) . 0. 2102 . • . 0 . 7 . 0 9 A0 €, 102 1 . 2 140 . 5 143 . 1 1 • 3 . 1 . 14 3 . 2 0 . I) . 237€- . • . 0 . 6.2 8 A D6103 . 8 0 . 0 1 41. 8 0 . 0 . 12 2 . 2 0 . 0 . 2356 . 0 . 0 . 5 . 29 A0£1•4 . 8 0 . 0 131. 8 0 . 0 . 1 3 2 . 1 0. 0. 218 9 . • . 0 . 5 . 6 9 A(16105 . 7 0.0 131 . 9 0 . 0 . 08 2.0 0. 0 . 2191. • . 0 . 3 . 4 ? A•61•6 . 8 0 . 0 132 . 2 0 . 0 . 10 2 . 1 0 . 0. 21% . • . 0 . 4 . 4 8 iH) f,107 . 5 0 . 0 138 . 1 0.0 . •4 1 . 4 0 . 0 . ~ --• QC' • . 0 . 1 . 6 S £ ~, ._, . 

...... 
• . 0. 2. 5 1 v,I B C\6100 .2 0 . 0 1 l 1 . J 0.0 . •b . 6 0 . 0 . 2181 . \0 8()6 1•1 . 3 • . O 140 . 4 0 . 0 . 07 . 8 0 . I). 2332 . 0 . 0 . 3.1 2 80£1•2 . 3 0 . 0 120.9 0 . 0 . 04 . 7 0 . 0 . 2•0 9 . •. 0 . 1 . 8 2 B0 6-103 . 4 0 . 0 143 . 8 0 . 0 . 05 1 . 1 0 . I). 2389. 0. 0 . 2 . 4 1 

8 I) 61 • 4 . 4 0 . 0 140 . 7 0 . 0 . •2 1 . 1 I) . 0 . 2337 . • . 0 . 1 . 0 • 81)6105 . 1 0 . 0 78 . 8 0 . 0 . 01 . • 0 . 0 . 130 9 . 0 . 0 . . b? 8 ()€,1 06 . 2 0 . 0 88 . 0 0 . 0 . 01 . 5 0 . 0 . 146 2 . 0 . 0 . . 4 0 B06- 1 •7 . 4 0 . 0 14•. 7 0 . 0 . 01 1 . 1 0 . 0 . 2331; , • . 0 . . 3 2 

C~\ 6100 . 3 0 . 0 ,; . 7 O . • . 01 . I 0 . 0 . 16 2 . 0 . 0 . . 34 C•6.101 . 3 0 . 0 9 . 9 0 . 0 . 01 . 7 I) . 0. 164 . • . 0 . . 4 2 C 061 02 . 2 0 . 0 137 . 0 0.0 . 01 .4 0 . I) . 2276 . 0. 0 . . 2 9 C06.1 •3 . 3 • . O . 0 0 . 0 . 01 .8 0. 0. • . 0 . () . .65 C 06i 04 . 5 0 . 0 54 . 7 0 . 0 . •J 1. 2 0 . 0 . 90 '1 . • . () . 1 . 1 4 C0€.1•5 . 4 0 . 0 55 . 8 0 . 0 . 04 1 . 2 0 . 0 . 32 f, . •. 0 . 1 . 8 1 C06106 . 5 0 . 0 12'4 . 2 0 . 0 . 05 1 . 4 0 . ~\ . 206 4 . 0 . 0 . 2.22 COf.1•7 . 5 0 . 0 123 . 2 0.0 . 04 1 . 2 0 . 0 . 2 •4 7 . 0. 0 . 1 . 9 7 



- ----------------NODEL CON lT JONS------ ----- -- - ------- -----F'~: O T':'~· £ C IT!QN~-- --- - --- - -- --- -- -F ' I IC" P:: iiK 1 % Hf<~: . EAK 1 % E PD $ U t1 F AK 5 ARR . 1 AR R. p 1 5 :~ i: ND S% E HO Sllt1 ' --NAME CG HC. T 1K E !11 E T ! KE C HC. !11 E ~E T r 1 t, E T ! M [ 
> (SEC i ( EC> (~.EC> ()\ -S) :~ ) I EC ;, ( C;, ( ,· ( SEC ) ( SEC ;, o:- s ) ~-

AOf.200 5 . 3 3 . 1 '4 . 9 11 . 9 . 28 1 3. 2 53. • . 8 1 . • . 127 . 12 . 18 
AO £2 • 1 6.2 2 . 9 • . 8 25. 1 . 38 15 . 2 5 3 . 8 L' . 8• 81 . 15 0 . 16 . 3 6 
A0£2•2 5 . 5 2 . 8 • . 9 24 . 8 . 31 13 . 7 53 . 0 . 81 . • . 1 51 . 13 . 54 
At>6203 2.8 5 . 0 5 . '4 25 . 1 . 25 7 . 2 89 . 0 . 90 . 0 . 1 13 . 10 . 95 
AIH-2•4 6 . 7 5 . 6 8 . 1 14 . 0 . 31 16 . 2 9'4 . 133 . 134 . 1H . 150 . 13.59 
A c>.6205 5.2 2 . 9 4 . 7 9.£ . 23 12 . 9 57 . 0 . 7 8 . 0 . 102. ') . 9 7 
A<>62•6 • . 8 5 . 6 7 . 8 12 . 5 . 26 1 2 . 1 % . 0 . 13 • . •. 147 . 11 . 5 5 
A062•7 2 . 9 7 . 7 7 . 9 8 . 9 . •6 7 . 6 129 . I) . 13 1 . • . 147 . 2 . 7£. 

..... 
0 . 0 . 12 2 . 7 0 . 0 . 1 9 1 . 0 . 5. 1 5 

... BO &2 00 1 . 0 0 . 0 11. 5 • . 0 
B 062 01 . B • . O 1• . 6 O . • . 16 2 . 2 0 . 0 . 17 5 . 0 . 0 . 6 . 94 
B06202 1 . 1 9 . 1 9. 1 9 . 1 . 12 2 . 9 0 0. 1 5 1 . • . 0. 5 . 53 
Bc>6.203 1 . 3 9 . 6 9 . 6 10. 3 . 1 7 3.3 0 . 0 . 15 9 . •. 0 . 7 . 4 1 
80£2(>4 1 . 3 7 . 2 8 . 2 9.4 . 08 3 . 5 0 . I) . 136 . 0. 3 . 34 
BtH-205 1 . 0 0 . 0 9 . 8 0 . 0 . 03 2 . 5 0 . 0 . 16 3 . • . 0 . 1 . 2 2 
B0£206 . 5 0 . 0 5 . '4 0 . 0 . •2 1.. 0 . 0 . 9• . • . 0 . . 78 
B 0€-2 •7 . 4 O. • 4.4 O . • . 00 1 . 1 0 . 0. 73 . • . 0. . 2 1 

Cl)f,200 . 1 0.0 •. 5 0 . 0 . •O . 3 0 . 0 . 7 5 . 0. 0 . . 04 
CO £,2 • 1 . 7 0 . 0 6 . 0 0 . 0 . 01 1. 8 0 . 0 . 99. • . 0. . 6 • 
C06202 1 . 1 5 . 5 5.5 5 . 6 . 02 2 . 9 0 . 0 . 9 2 . • . 0 . . 79 
C0£2•3 1 . 0 0 . 0 5.7 0.0 . 05 2 . 5 t) . 0 . 94 . • . 0 . 2.32 
C06.2•4 1 . 5 5 . 3 5 . 4 5 . • . •8 4 . 0 0 . (). 8 9 . 0 . 0 . 3 . 6 O 
CO 62 05 . 8 0 . I) 5 . '4 0.0 . 10 2 . 1 0 . () . 90. 0 . 0 . '4 . 37 
C 0£206 1 . 3 5.3 5 . 3 5 . 4 . 12 3 . 4 0 . 0 . 8,;. 0 . 0 . S . 1 7 
C0£207 . 9 0 . 0 8 . 9 0 . 0 . 11 2 . 4 0 . 0 . 148. 0 . 0 . 4 . 7 7 



- - -- -- --- -- - -- - - MODEL C Ci:~ T!0HS- - ----- ---- -- ------- -----F~: 0 V ~· f '. I 7 ! C! - - - - - -·--------- · 
F : LE P~ i'.i K l ;; A !'1 K. AK ! E !JD ~-'J M F- AK 5 k e'. P. . 1 2 R . ! tlD -= E'll> c:: 1_; 11 ·-· rrnr. E C•) KC . T!ME ME ! ME C l~C . IM E M :~ ·- I !i E 

) ( ~-E C > ( C > ( EC > (~c: -S) :; ) f EC i ( C f C f C ( E ,: ;: { >: - s 

A•t- 3•1 ) . 2 • . O 13 . 8 O . • . 03 .• 0 . 0 . 23• . • . () . 1 . 2 8 
P.l\6301 . 3 0 . 0 13 . 6 O. • . •6 . 8 f) . f) . 22 5 . • . 0 . 2 . 61 
A•f.302 . 3 0 . 0 1 7 . f> 0 . 0 . •6 . 8 f) 0 . 292 . •. 0 . 2 . 6 2 
AOE-303 . 3 • . O •• . 3 O.• . •8 . ') f) . f) . 73€, • . 0 . 3 . •7 
AOE-3•4 .• • . 0 • . 9 O . • . •6 1 . 1 f) . 0 . 8 2 . • . 0 . 2 . 6 4 
A 06.3• 5 .5 • . O • . 9 O. • . ~\ 4 i . 3 !) . 0 . 8 ·;• • . 0 . 1 . 66 
AH.3•6 . 3 • . O 1 7 . 1 O . • . •3 . 8 0 . 0 . 284 . • . 0 . 1 . 4 9 
A•63•7 . 3 0 . 0 4 . 9 O. • . l'> 2 . 9 0 . I) . 8 2 . • . 0 . .98 

.._. 
8 0 63•0 . 2 • . • 1• . 8 O . • . 04 .• 0 . I) . 18 I). •. () . l . <j 

.,. .._. 
8063•1 . 3 • . O u. . 6 O . • . • 6 . 7 0 . 0 . 276. •. 0. 2 . b5 
806.3•2 . 1 • . O 13 . 2 O . • . 03 . 4 I). 0. 219. • . 0 . 1 . 2 3 
8 1)6.3•3 . 2 • . • 13 . 8 O . • . 05 ., 0 . l\ . 2?. 8 . • . () . 2 . 3 8 
81)6.J• • . 3 •.O 1 . 1 0.0 •3 .9 0. 0 . 1 9 . • . 0 . 1 . 3 S 
81)6.3()5 . 1 0.0 15 . 2 O . • . 02 .• 0. I) . 253 . • . 0. t . 0 7 
81) 6,3•6 . 1 0 . 0 53.• O.• . •2 .• 0 . I) . 881 . • . I) 1 . 1 1 
81)6307 . 3 • . I) lS . 3 0 . 0 <)2 . 8 0 () . 254 . • . r) . 1 . !) S 

Cl'630(i . 1 • . • 3• . 6 O . • . •2 . 3 f) I) . 50 9 . () . . 9 • 
COG. 301 . 2 0 . 0 32 . 0 O . • . 02 . 4 l) . 0 . 532 . • . () . 1 . I) 'f 
C06.302 . 1 0 . 0 54 . 2 O.• . 0 1 . 3 0 . • . 901 . •. 0. . 6 7 
C06.303 . 2 O. • 51 . 8 O. • . 03 . 5 l) . 0 . 86 1 . • . I). 1 . 1 7 
COf.3C>• . 5 • . • 2 . 4 O. • . 03 1 . 3 0 . I) . 4 0 . • . 0 . 1 . 1 8 
Co E-3 05 . 2 • . O 39 . 9 O. • . 03 . 5 0 . I) . €-6 J . • . () . 1 . 4 7 

C I) . 0 . 251 . • . 0 . 1 . 8 2 COE-3~'6 . 2 • . O 1 S . 1 O . • . 04 .J 

Ct)6. 3•7 .4 • . O 4 2 . 1 O . • . 0 3 1 . f) 0 . I). 70 • . • . 0 . 1 . 2 8 



- --- - ----- -- --- -- MODEL C C• M 1T! ONS------- - - ----- ------- -- ---?~'. TOT':'!=·£ C lT!O NS----- - --- - ------- -
F 1L E P:: K 1 % A :- ~: . EA K ! % E t-l D ~- U l·I F AK 5 H RP.. 1 ' • /::;:: R . F- 1 5 :~ c tlD '.:- ~{ EN C• ~; IJ !-1 ,, 
N Hi" E [ C; H C. T 1K E ! 11 E T ! KE - !1 C . !:1 E I~ E T r l t: E T ! !i E !_ 

:; > ( SEC ) ( EC ) (~-EC> ( :-: - s ) :~ ) I EC;, ( EC;, ( £~ ( '3 EC ) ( S EC :, ( >: - '.:. 

A 0€.7 •O 5 . 5 12£ . 6 132 . • 149 . 3 . 71 13 . 5 2 110 . I) . 2193 . • . 24 70 . JC,. n. 
AOt-7•1 5 . 3 118. 5 131 . 6 1 48 . 1 . 89 13 . 2 2•H . 0 . 2186 . • . 2459 . 38 . 3 • 
AOE.7C-2 3 . 1 11 7 . 9 129 . 8 14, . 2 - 47 8 . 1 2014 . 0 . 2157 . • . 2 415 . 2 0 . 9 1 
A067•3 3 . 1 122 . 3 128 . 9 140 . 4 . 34 7 . 9 2138 . I) - 2142 . • . 214 7 . 1 S . 2 
A 0€-7 04 2.0 126- . 8 134 . • 141. 7 . 22 5 . 3 2227 . 0 . 22 27 . •. n27 . 9 . 8 • 

Au67!>S 3 . 1 13 2 . 4 139. 7 142 . 7 . 26 7 . 9 2320 . l' . 2 3.21 . • . 2324 . 11 . b 
A()E-706 3 6 12 1 . 0 13<; . 7 1 48 . 1 . 48 'J . 2 2185 . l\ . 2 32 • . ( > . 2 4 • 6 . 20 . 93 
A 06707 2 . 5 12£ . 7 1 4 S . 1 147 . 7 . 31 6.S 2322 . 0 . 2 411 . • . 24 21 . 13 . 54 ...... 

N 

8067('0 1 . 'J 7 • . l 89 . 4 93.S . 60 4 . 9 0 . C) . 1485 . • . 0 . 2f, . 36 
806701 3 . 5 70 . 1 80 . t 93 . £ . 90 8.8 11 64 . I) _ 1331 . •. 1554 . 38 . 83 
8067•2* 
8()£7(>3 2.0 61. 4 67.2 70 . 1 . 49 S . 2 1023. 0 . 11 H. • . 1124. 21 . 66 
B0£.7•4 6 . 5 '1 . 4 7 •. 0 93 . 5 2 . 03 15 . 8 1019 . 101 9 . 1163 . 11 €. 4 . 1553. 83 . 8 8 
806705 3 . 2 20 . 2 61 . <4 61 . 4 . 95 8 . 2 5 '?>'3 . I) . 1•1'?>. •. 1020 . 41 . 2 7 
8•6706* 
806707 2 . 3 H . 6 £ 1 . 2 61 . <4 

. '' 5 . 9 8 76 . 0 . 1 • 1 7 . • . 101'3 . 28.8 0 

*missing data 

' 



- --------- -----MCl[)EL C C• N T!O",S- - ---------- - - - - · - - - -· - - - - - ? 0 0 'f ~- E ND!1!0N ------ -· -------- -
F J '- E F c- K .l ~: .4 ~:. AK 1 t, () ~. :J l'i FE K 5 :.; A?R. 1 5 ;, R . HK ! 5 E ~O !'IC, ~; UM 
/'IA~~ ( ,) C. ·-· T ! l' E t4 E I E C 0 C . T !t! E T ,~ ~E l'I E r. 

( \ U ·E C:, ( C > ( > ( ~1: - s ) ( ) i: S EC > ( s C I C > ( s C :, ( ) e>:- s ) - -

Al)68•0 5 . 4 5 . 9 8 . 5 45 . 3 . 68 13 . 5 1 •1 . I) . 1 4 1 . • . 4 9 1 . 29 .0 4 
A0. 68 •1 6 . 7 5 . 0 8 . 3 43 . £ . 88 16 . 3 83 . 13 5 . 137 . 1 4 1 . 4 20 . 3 ? . 5 1 
A068 1)2 ' . 5 4 . 5 6. . 2 4f, . 7 . 45 15 . 9 ', I) . 10 3 . 10 3 . 104 . 4 5 8 . 1 9 . 5 7 
Ac> f.80 3 2.3 5. 1 11 . 2 28 . O . 26 6 . 0 1 8 5 . C• . 186 . • . 1 87 . 11 . 4 • 
AOf.8 04 4 . 1 4 . 8 f, . 8 28 . 5 . 2 4 10 . 5 1 • 2 . I) . 11 3 . • . 362 . 1 •. 7f, 

A0. £805 4 . 5 5 . 3 7 . 4 26 . 1 . 32 1 1 . 4 ., 1 . I) . 12 4 . <• . 197 . 1 4 . 1'1> 
A0f.80f, 5 . 9 5.2 6 . 4 44 . 4 . 62 1 4 . 4 88 . I) . 10 6 . • . 4 47 . 26 . 7 4 
A068<'7 5.5 5 . 7 £ . 8 27 . 2 . 38 13 . 6 %. 0 . 11 3 . • . 215 . 1 6 . 4 1 

...... 
8 0 681)0 1 . 8 11. 4 11.' H, . 3 . 11 4 . 6 0 . I) . 1 93 . 0 . 0. 5 . ()3 +:> 

<.,, 

8 0.t.801 . 8 0 . 0 13 . 0 0 . 0 . 12 2 . 3 0 . I) . 2 1 7 . • . 0 . 5 . 23 
81)6802 1 . 2 1 £ . 1 1 f, . 1 lb . 1 . 13 3 . 1 0 . I) . 267 . • . 0. 5 . 62 
9 OG.8 03 1 . 1 12.5 15 . 3 H, . 4 . 19 2. 8 0 . C) . 2 54 . 0. 0. 8 . 47 
906804 3 . 1 7 . ' 10 . 7 18 . 2 . 23 7 . ? 142 . I) . 1 7 8 . C· 182 . 1 0.0• 
90.6805 2 . , 8 . 8 10 . , 12 . 8 . 14 7 . 5 1 54. I). 175 . • . 2 •2 . 6 . 19 
B 068 06 2 . , , . o 11 . 2 14 . 8 . 15 7 . 5 1 5 5 . I) . 185 . • . 1 94 . 6 . 44 
8 0 68 07 1 . ' 10 . 5 10 . 7 14 . 3 . 10 4 . 1 0. 0 . 178 . • . C) . 4 . 4 6 



--------------- - -H ODEL CONDI TI ONS--- -- - ---- - - -- - - -- - - ---- - ---PROTOTYP E C HDITIDHS- - - - -- --- -- - -- -- --
F ILE Fi:: AK 1 % ARR . PEAK 1 % E t-iD SU N FE AK 5:; ARR. 1 :, % AR R. P AK 1 s % mo :-% EH C> S lil1 
:; {!ME CO HC . TIM E T IH E TIK E CO HC . TIM E TI !'! E T •J~ ,. _ T !M E T ! !i E 

( :\ > { SEC> ( SE C > (SEC > (~c~ - S) < :n (£.EC> ( ~; EC :, ( ~; C-) (SEC ) (SEC ;, ('.i- S > 

AOE- 'H •O . 2 0 . 0 2 1. 4 0 . 0 . 04 . f, () . 0 . 35 • . 0. ll . 1 . 8 8 
A0 6.90 1 . 4 0 . 0 .... , 0 . 0 . o, 1 . 0 0 . 0 . 7 4 1 . • . 0 . 2 . 81 
AH902 . 4 0 . 0 28 . 8 0 . 0 . 08 1 . 0 I) . I) . 4 7 9 . •. I). 3 . 4 1 
AH'JOJ . S 0 . 0 3• .' 0 . 0 . 11 1 . 2 0 . 0 . 575 . 0 . 0. 5 . 03 
AOE-904 . 4 0 . 0 28 . 4 0 . 0 . o, 1 . 0 0 . I) . 4 7 1 . 0 . 0 . 2 . 6 5 
AH905 ., 0 . 0 18 . 3 0 . 0 . 04 1 . S 0. 0. 30 4 . (>. 0 . 1 . 8 7 
A0 6906 . 3 0 . 0 25.S 0 . 0 . 03 . 8 0 . () . 424 . (>. () . 1 . 1 5 
A06.907 . 3 0 . 0 5 . 2 0 . 0 . 01 . 7 0 . 0. 86.. • . 0 . . 3 1 

..... 

.;:. 

.;:. 
B Ct6.'H 0 . 1 0.0 60 . S 0 . 0 . 02 . 4 I) . () . 1(>1)5 . 0 . 0 . . 89 
Bo6. 901 . 4 0 . 0 . 3 0 . 0 . 02 1 . 0 0 . 0 . 6- . 0 . 0 . 1 . 0 9 
B0 6902 . 2 0.0 21. 1 0 . 0 . 03 . 7 0. 0 . 3 5 1 . 0 . 0 . 1 . 2 5 
806. 9 0 3 . 4 0 . 0 . 3 0 . 0 . 06 1 . 1 0 . 0 . 6 . • . 0 . 2 . 76 
BH 9 • 4 . 3 0 . 0 1 . 3 0 . 0 . 03 . 9 f) . 1> . 2 2 . 0 . 0 . 1 . 1 5 
B0 691)5 . 2 0 . 0 8. 7 0 . 0 . 03 . 5 0 . 0 . 14 5 . • . () . 1 . 5 4 
B0 6'J06 . 4 0 . 0 1 5 . S 0 . 0 . 04 1 . 0 0 . 0 . 2 5 7 . 0 . 0 . 1 . 7 9 
8 0b907 . 3 0 . 0 1. 3 0 . 0 . 05 . 7 0 . 0 . 2 2 . 0 . 0 . 2 . 3 7 



- - - - --- - - -- - ---- KO~ EL C ~• /II Tl ONS- - - - -- -- - --- -- - - - - -- - - - - - - r~:o 0 T \' ~· £ I 7 I (• ~- - --- -- -- - --- - ---
F I L E ? E ;i K .1 % , r:- - AK 1 % D i v S1 .. ! M F HK 5 fi;ui . I :- ?-;2. R . I :~ c !iD :: ~{ = !I c, ~: U!i 

H ,\ i(. NP. ti E C,:; NC . T lK E ME T ! KE ( ll C . ! WE T KE ; 1'. E T ! HE 
:; > UEC) ( C > ( ~- E _C > o :- s ) :: ) I EC > ( ::- C ;. ( ( E C ) <: S EC ;, ( >: - ': 

~ ()(0 • () . 6 0.0 144. 1 0 . 0 . 04 l . 6 0 . I) . 2394 . • . 0 . 1 . 7 3 
A0 7 0 01 1 . 9 13 1 . • 1 •3 . 3 1•3 . 7 . 23 5 . 1 2 38 0 . 0 . 238 • . • . 23 81 . 1• . 4 3 
AO 70 02 1 . 7 131. 9 1•2 . 8 1 '48 . 6 . 2, • . • 0 . ,;, . 23 7 1 . •. I) . 1 1 . 5 9 
A• 7003 1 . 5 135 . • 139 . 5 139 . 9 . 31 • . O 0 . (} . 2 31 7 . (> . () . 1 3 . 8 5 
A07004 1 . 1 137 . 4 137 . • 1 37 . • . 22 2 . 9 0 . 0 . 228 3 . 0 . 0 . 1 • . 0 1 
A<>70 05 . 7 0 . 0 138 . 2 0 . 0 . 12 1. 8 0 . 0 . 2 2% . •. 0 . 5 . 24 
A07oo, 1 . 0 0 . 0 138 . 6 O . • . 10 2 . 7 0 . 0 . 23 0 2 . • . () . 4 . 4 2 
A07<H\7 1 . f) 140 . 3 1••.3 1 40 . 3 . 05 2 . 7 0 . 0 . 2 33 •. <•. 0 . 2 . 18 

...... 

.i:,. 0 . 0 1• 1 . 6 O.• . 13 l . 1 0 . 0 . 2 3 5 3 . • . 0 . 5 . 95 u, 
BO 7 0 00 . 8 
8(170•1 . 8 0 . 0 1 • 1. 7 0 . 0 . 13 2 . 2 0 . ~\ . 2 35 3 . • . 0 . 6 . 0 1 0 . 0 141. 6 0 . 0 . 11 2 . 0 0 . 0 . 235 3 . 0 . 0 . 4 . 95 
B • 7 0 02 . 7 

. 07 1. 2 0. 0 . 2 3 4 9 . •. 0 . 3 . 1 6 
807003 . 5 0 . 0 14 1. • 0 . 0 

1 . 3 0 . ~\ . 23 05 . • . () . 1 . 9 2 
BO 70 04 . 5 0 . 0 138 . 8 0 . 0 . 04 

0 . • . 2 31 2. • . 0 . . 9 5 0 . 0 . 02 . 9 8 0 7 0 05 . 3 0.0 139 . 2 
0. • . 2404 . • . 0 . . 8 1 

BO 70 Ob . 5 0 . 0 1 •• . 7 0 . 0 . 02 1. 2 
() . 334 . • . 0. . 28 

8070 •7 . -4 0 . 0 2 0 . 1 0 . 0 . 01 1.0 0 . 



- ----- -- ---------MODEL C~ ~~ITI OHS -------- - ----- --- -- -------- - PR 0 T ':' ~·£ ( [T !0 N~----- - ----------- -
f' 'I PEA K 1 % h :s ~: . PE AK 1 % E MD SUM PU1K 5 ., A RP- . 1 /::R R . f 1 5 :! E HD 5 % E !I C> SUl1 , -- ' • 
NRt; E CG NC. T 1K E T!l1E T ! KE CO l~C . T !ME ~E T , l l'IE T!!H 

> (SEC) C SEC > (~-EC> (~•: - S) c :n I' S EC ;, ( C :, ( ~; ( S EC ) (SEC ;, ( )( - s ) 

A071•t ) 6 . 0 4 . 6 5 . 3 12 . 2 . 17 14 . 7 79 . 0 . 8 9 . <• . 1 •3 . 7 7 7 
f • WI 

A071•1 7 . 7 2.0 5 . 0 29 . 6 . 48 18 . 3 37 . b 7 . 8 2 . 8 6- . 199. 20 . 3 2 
A07102 7 . 7 1 . 8 5.4 35 . 6 . 41 1 8 . 4 30 . 89 . 8 9 . 2 •~ . 258 . 17 . ti• 
A071•3 4 . 1 3 . 6 8 . 8 25 . 5 . 36 1• . 2 71 . () . lH . 0 . 2 22 . 15 . 8• 
A071•4 3 . 8 4 : 2 5 . 8 28 . 3 . 2, , . 7 93 . 0 . 9€, _ • . 1 €, 8 . 11 . 49 
AO 71 •5 2., 4 . ' 5 . 8 11 . 1 . 22 7 . 5 n . 0. % . • . 1 2 f> . 9 . 7 2 
AO 71 o, 5 . 3 3 . 2 5 . 6 21 . 2 . 34 1 3 . 1 58 . C) . 9 2 . • . 148 . 14 . 78 
A071•7 3 . 4 3 . 5 7 . 3 9 . • . 19 8 . 8 68 . 0 . 121 . • . 146 . 8 . 3& 

BO 711>0 .7 • . • 8 . 5 O . • . 11 1.' 0 . 0 . 14• . •. 0 . 4 . 9 • .... 
807101 1 . 2 7 . • 7 . 1 8 . 8 . 14 3 . 3 0 . 0 . 11 7 . • . 0 . f, . 3 5 
8•71•2 2 . 4 ' . 1 6 . 3 7 . 5 . 15 6 . 3 1 •4 . 0 . 10 5 . • . 1 •5 . o . 57 °' 
8071•3 1 . 5 5 . C) 5 . 7 7 . 7 . 15 3 . 9 0 . 0. 94 . 0 . (l . o . 46 
8 0 71 04 3 . 1 4 . 6 5 . 1 11 . 5 . 12 8 . C) 77 . 0. 85 . • . 91 . 5 . 23 
8 • 71 •5 . 8 • . • 6.4 0 . 0 . 03 2 . 2 0 . 0 . 10 r . •. 0 . 1 . 44 
8 071 o, . 7 • . • 6 . 8 O.• . •3 1. 8 0 . 0 . 11 4 . • . 0 . 1 . 3 0 
8071•7 ., • . • ,., • . • . • 1 1. 5 0 . 0 . 11 5 . • . 0 . . 5 9 



---- -- - - - ---- - --~ OD EL C C, N T ! OHS - -- --- - - -- - -- - ----- - - - - -p,:: 0 T ':' F' E ) 7 ! c, - - -- -- - - -- - - - ---- -
F E E P ~;, K 1 % AR is:. P. K ! E !l D ~-'J N F f'. '5 11 RP. . 1 Af: R . l c liD :. :; E 11 v ~; U 11 
t4 !H!E CO H C. T IM E ME ! KE C C . ! ME ME !! r E T ! ti E 

> U -E C > C ) ( ::c > ( :.:- ~- ) ) ( EC > ( C :, I C ( C :, I s E ,: > ( >: - s ;, 

Rl) 72 • 0 . 3 • . • 1. 4 O.• . •O . 8 0 . I) . ,t,.j . • . I) . . 0 8 
A07 20t . 6 • . • 1 4 . 3 () . • . 03 1 . 6 I) . I) . 2 3 8 . 0 . 0 . 1 . 28 
AO 7 2 02 . 6 •.• 1-4 . s O . • . •5 1. 6 0 . r, 2 4 1 . • . () . 2 . 2 4 
A0 7203 . 6 0 . 0 7 . 2 0 . 0 . •9 1. s 0 . 0 . 11 9 . • . 0. 3.83 
A07H4 . 4 0 . 0 2 . 5 0 . 0 . 06 1 . C, 0 . 0 . 4 1 . 0. I) . 2 . 8 t-
A07H5 . 3 0 . 0 1 . 5 0 . 0 . •4 . 8 0 . () . 2 4 . • . 0 . 1 . 7 2 
A• 7 2 0 6 . 5 • . • 2 1 . 7 O . • . •3 1 . 2 0 . () . 36• . 0 . 0 . 1 . 3 9 
A0 7 2~\7 . 5 • . O 14 . 5 O . • . 01 1. 2 0 . C) • 2 4 •. • 0 . . 5 4 

8 0 7 2 ()() . 3 0 . 0 14 . 9 O . • . 03 . 9 0 . 0 . 2 4 ?. ~- 0 . 1 . 4 3 ...... 
807201 . 6 • . O 1 . 7 0 . 0 . 04 1 . 7 0 . 0 . 2 9. • . 0. 1. n .I>, 

14 . 9 O . • . OJ 1 . 1 0 . I) . 2 4 8 • . 0 . 1 . 4 ? '-I 

B 072•2 . 4 0 . 0 
B072 •3 . 5 O. • 1 . 7 0 . 0 . 03 1 . 3 0 . I) . 2 8 . • . 0 . 1 . 2 9 

BO 72 04 . 2 0 . 0 20 . 9 0 . 0 . •2 . 4 0 . I) . 34 8 . <• . 0 . . 8 • 

8 0 72 OS . 5 • . • 1 . 7 O . • . •2 1 . 2 0 . 0 . n . • . 0 . 8 s• 

8()72()6 . 6 • . • 1. 7 0 . 0 . 02 1 . 7 0 . 0 . 28 . • . 0 . . b& 
B07207 . 4 • . O 42 . 4 0 . 0 . 02 1 . I) 0 . t\ . 7 04 . • . 0 . . 92 



- -; ~;--~--- - - - - - - MO ~EL CON JTIOHS ---- ------- - -- - ---- ------- - FE TD Y ~·E (: IT ! D~S - --- ----- - -- - -- - - -F , _= 1% H:. R. EAK !% !:: ; r, -=. u l-J NAN t. :_. lJh C . T!K E lJ• E TTK • - F i'.! K 5 :; A f.: P. • 1 ~: 2 R . p 1 C ' ,' c liO 3% E ?IC• ~: UM 
C !lC . T !11 E 

'" .._I ' • 

> (~EC> ( EC > (~-EC > ( >>S) 
I~ T f l :: E T ! !i [ 

:; ) I° S EC > ( EC ( <:· (S EC) ( S EC ;, ,: ),: - S ) _, 

A 14500 2 , 7 134 . 9 13£ . 4 143 . 1 . 2 7 7 . 0 2247 . A 14501 3 _9 124 . 4 134 _ 3 145 . 4 
r> . 22H . • . 23 3ti . 1 i . b 

A14502 5.0 12 0 . 1 133 . 5 
. 44 , . s 20£8 . 0 . 223• . • . 2374 . 19 . 2 9 

A14503 
144 . 8 . 43 12 . 4 2056 . 0 . 2217 . • . 2 3£.5 . 1 8 . S 1 

3 . 9 117 . C) 132 _2 1 Hi . 7 . f,9 
A14504 4 . 2 119 . , 130 . 9 

, . s 2044 . I) . 2197 . • . 2413 . 2 9 . 7 1 
A 14505 2 . 0 

148 . 3 . bb 1 <> . 5 201 0 . 0. 217'4 . • . 24 2 ti. 28.72 
122 . 0 137 . , 143.f. 

A 14506 3 . 5 
. 44 5 . 2 2 2 90 . 0 . 229 0 . • . 22'2. 19 . 2 7 

118 . , 142 . 6 14, . 2 
Al4507 l . 8 119 . 9 135 . 1 

. 82 8 . 9 20 7 4 . 0 . 2368 . 0 . 2 423 . 35 . 73 
146 . 4 . 45 4 . 8 0. 0 . 2 2 44 . • . () . 19 . 95 

..... 
8145 • O . 7 0 . 0 148 . 1 o_o . 09 1 . 9 0. 0 . 245-; _ • . 0 . 3 . 8 -; 00 

B 14501 1 . 8 14 7 . 3 148 . 2 151 . 7 . 22 4 . 6 0 . 0 . 2461 . 0 . 0 . 9 . 7 5 
814502 1 . 7 141 . 1 141. 6 148 . 4 . 15 4 . 3 0 . 0 . 2352 . • . 0 . b . 8 9 
814503 1 . 7 138 . 3 1 41 - 1 151 . 4 . 25 4 . 4 0 . 0 . 2 3 4 4 . • . 0. 11 . 2 8 
814504 1 _ 0 o_o 140 . 4 0.0 . 09 2 . , 0 . I) . 2 332 . 0 . 0 . 3 . 9 • 
814505 - 4 0 . 0 114 . 7 o_o . 03 1 . 1 0 . 0 . 190 5 . • . 0 . 1 . 1 3 
8 1 45 o, . , o_o 114 _ 7 o_o _ 03 1.S 0 . 0 . 1 91)5 . • . 0 . 1 . S 1 
814507 . 3 0 . 0 122 - 2 o_o . 03 ., 0 . 0 . 2031 . • . 0 . 1 . 39 

C 145 0 0 . 2 0 . 0 19.0 O . • . OJ . 7 0 . 0. 315 . • . 0 . 1 . 4 4 
C14501 .s 0 . 0 11 l - 3 O.• _ 02 1 . 3 0 . 0 . 1882 . • . 0 . . 91 

C 145 02 .3 0 . 0 113 . 3 0 . 0 . 03 . 7 0 . I) . 1fs82 . • . 0 . 1 . 2-; 
C14503 . , 0 . 0 113 _ 3 0 . 0 . 07 1. 5 0 . 0 . 188 2. • . 0 . 3 . 3 1 
C 14504 . 4 0 . 0 134 . 8 0 . 0 . 07 1.0 0 . I) . 2239 . 0 . 0 . 3 . 0 7 
Ct4505 ., 0 . 0 11,.2 O . • _ 12 1.' 0 . 0 . 2263 . 0 . 0. 5 . 5 2 
C14506 1 _ 0 0 . 0 141. 6 0 . 0 . 17 2 . , 0 . 0. 2 3 5 3 . 0 . 0 . 7 . 4 • 
C145 • 7 1 . 1 141. 6 14 ! . 6 141 . f, . 21 2 . 9 0 . I) . 2353 . • . 0 . 9 . 5 1 

" 



---- - ---- ---- --- HO~E L C :• t< TlONS -- ---------- - - - --- --- -----?R TOT'<~-E [ L• Il! C· N --- -- --------- --- -F i LE PE ;; K .i % A ~ ~: . P. K ! % END SU M p ~K 5 A RP. . 1 ~,: f:.:2 R. p K 1 5 E: ~D S % ENC• ~: LJM rl /11'1 E (' ,:;NC . T ! KE ME Tl KE C llC . ! t'1 '£ l~E T f: T ME T ! ME > (:EC> ( C > (:-EC> ( x- s) :; ) I EC ;, I EC ;, ( c· ) ( s C ) ( SEC :, ( x- s) ~-
A 14600 4 . 8 4 . 8 8 . 8 27 . S . 53 1 2 . 0 83. 0 . 1H . • . 2 80 . 22 . 8? A141i01 8 . 1 4 . 6 6 . 0 40 . 3 . 87 1 9 . 3 79 . n . 10 • . 152 . 667 . 36 . 7 5 A 14602 10 . 0 3. 7 5 . 0 43 . 5 . 98 23.2 66. 82 . 8 3 . 188. 651 . 41 . 3 8 A14603 7 . 5 3 . 3 5 . 3 4, . 7 1. 40 17 . 9 64 . 84. 88. 151 . 657 . 59 . 22 A141i04 8 . 2 3 . 4 7. 1 45 . 6 1 . 2, 1 9 . 4 65 . 72 . 11 8. 133 . 715. 53 . 64 A1 •605 s . s 4 . 0 5 . 7 43. • . 80 13 . 5 78 . I) . 95 . • . 493 . 34 . 38 A141i06 7 . 8 4 . 3 6 . 2 4€, . 6 1 . 18 18 . 7 77 . 37 . 10 3 . 134 . 6 2 0. 5 C• . 0 & A 14H7 5 . 0 5 . 6 6 . 9 44 . 1 . 71 1 2 . 5 %. (,, . 115 . (>. 4 88 . 3(, . 7 • 

B 14600 2 . 1 9 . 0 12.0 35 . 9 . 36 5.5 189 . t' . l 'H. • . 215 . 1 6 . 0 • 
814601 2 . 3 7 . 0 7.8 33 . 2 . 37 6 . • 127 . I) . 12 9 . • . 143 . lb . 31 '-0 
8146•2 2 . 2 6 . 2 13 . 4 32 . 3 . 27 5 . 6 219 . I) . 222 . •. 232 . 11 . 9 0 814603 3 . 1 7 . 5 10 . 0 31 . 8 . 45 8 . 0 132 . 0. 16 6 . • . 3•2 . 19 . 77 814604 2.0 7 . 9 10 . 2 27 . 2 . 25 5 .2 169 . l' . 16 ~ . •. 1 70 . 1C> . 91 8146 05 . 8 0 . 0 10.2 0 . 0 . 12 2 . 3 0 . 0 . 170 . • . 0 . 5 . 4 1 8 1460€. 1 . 4 8. 1 8 . 1 28 . 6 . 23 3 . 7 0 . 0 . 13• . • . 0 . 1 0 . 2 1 814607 1 . 6 9 . 8 10 . 2 12 . 1 . 19 • . 2 0 . ·o . 16 9 . • . 0 B 3R 

C 146•0 .6 0 . 0 25 . 2 0 . 0 . 01 1. 6 0. 0 . 419 . • . 0. . 5 8 C 14601 . 4 0 . 0 11. 7 0.0 . 01 1. I) 0 . I) . 194 . 0 . 0 . . 5 1 C 1•602 . 4 0 . 0 12 . 4 0 . 0 . 01 1. 1 0 . 0 . 20 7 . 0 . 0 . . 4 2 C14603 . 4 0.0 12 . 3 0 . 0 . 02 1 . 0 0 . 0 . 204 . 0 . 0 . . 92 C 14604 . 8 0 . 0 11. 2 0 . 0 . 10 2 . 1 () . 0 . 18 6 . •. I) . 4 . 6 4 C 14605 1 . 1 10 . 0 10 . 0 10 . 0 . 09 3 . 0 0 . 0 . 1H . • . I) . 4 . 0 1 C 146•6 1 . 4 10.0 10 . 6 12 . 6 . 16 3 . 7 0. 0 . 176. . • . 0 . 7 . 21 C 14b•7 1 . 3 1 • . • 10 . 5 13 . 6 . 20 3 . 3 0 . 0 . 174. • . 0 . ~· . 1 1 



· --------------- r, Q~ EL C ~•N T IONS - ------ --- --- - - -· - - - -- -- -C C• TD T \' F·E N I i ! 011 - - - - - - ---- - -- --F , L E PEAK l % AR i(. . , ·. P. K 1 END ~- :.1 Vi p ~- 5 A RP. . 1 :,: A2R . ;, ! 5 tlO "" 'l I) S IJM NAl'E CO l( C. T ! :~ E 
. -ME IKE C C . l E ! ME I'! I'! , [ •, \ ( ~EC :, ( 

' • I C > ( E C > ( ~c: -S) ) ( EC > ( EC :, ( C { s C < ) ( X - S ) 

A~4700 . 1 0 . 0 H . • 0 . 0 . 01 . 3 0 . 0 . 1•70 . • . 0 . . 4 0 A •701 . 3 0.0 39 . 2 0 . 0 . 0 3 .8 0 . 0 . £52. 0 . 0 . 1 . 5 0 Al4702 . 5 0.0 29 . 2 0 . 0 . o, 1. 3 0 . 0 . 485 . • . 0. 2 . 7 8 
Ai 4703 . 5 0 . 0 1• .6 0 . 0 . o, 1. 3 0 . C) . 242 . 0 . 0 . 3 . 88 A •704 . 5 0 . 0 32. • 0 . 0 . 11 1. 4 0 . ' C). 5 38 . 0 . 0 . S . 14 A 4705 . 3 0 . 0 18 . ' 0.0 . 07 . 8 C) . 0 . 309 . 0 . 0 . 3 . 35 Al 470, . 4 0 . 0 19 . 9 0 . 0 . o, 1 . 1 0 . 0 . 3 3 1 . •. 0 . 4 . 2 5 Al 4707 .• 0 . 0 1• . 8 0 . 0 . 08 1.0 0 . 0 . 2H . • . 0 . 3 . 51 

8 1.J 7 00 . 7 0 . 0 13 . 7 0 . 0 . 04 1 . 8 0 . 0 . 228. 0 . 0 . 1 . b 7 ...... 
Vt 814701 . 4 0 . 0 13 . 7 0.0 . 04 1.0 0 . 0 . 228 . 0. 0 . 1 . 78 0 8147 ()2 . 3 0 . 0 13 . 3 0 . 0 . 04 ., C) . 0 . 228 . • . 0. 1 . 8 3 814703 . 5 0 . 0 1.S 0 . 0 . 05 1. 4 0 . 0 . n . • . (). 2 . 41 8 1•704 . 2 0 . 0 13 . 7 0 . 0 . 04 .4 0 . 0 . 227 . •. 0 . 1 . 6 1 814705 . 3 0 . 0 1.S 0 . 0 . 02 . 8 0 . 0 . U. . • . 0 . . 83 81470, . 3 0 . 0 27 . 8 0 . 0 . 02 . 7 0 . 0 . 461 . 0 . 0 . . 76. 814 7•7 . 1 0 . 0 1.S 0 . 0 . 00 . 3 0 . 0 . 26. . • . 0 . . 1 5 

C 14700 . 1 0 . 0 12 . 1 0 . 0 . 01 . 3 0 . 0 . 201 . I/ . v . . 32 C 14701 . 2 0 . 0 15 . 2 0 . 0 . 01 .• 0 . 0 . 253. 0 . 0. . 6 0 C 14702 . 1 0 . 0 15 . • 0 . 0 . 01 . 3 0 . 0 . 255 . 0 . 0 . . 44 C 1 4703 . 5 0 . 0 . 0 0 . 0 . 01 1. 2 0 . 0 . 0 . • . 0 . . 2 3 C 1 47 04 . 1 0 . 0 63 . 1 O . • . 02 . 3 0 . 0 . 104 8 . 0 . 0 . 1 . 0 9 C147 0 5 . 5 0 . 0 1 S . 1 0 . 0 . 01 1. 4 0 . 0 . 251. 0 . . 0. . 31 C 147 0 6 . 2 0 . 0 35 . 0 0 . 0 . 01 . 5 l) . 0 . 5 8 2 . 0. 0 . . '7 C14707 . • 0 . 0 15 . 1 0.0 . 02 1. 1 0 . 0 . 25 0 . • . 0 . . b 7 



------- -- ------MOC>EL CONDITIONS-------------- --------------PROTOT YPE ( If I T!GNS------- - ----------F ILE p AK 1% A RR . F· EA K 1 :~ E tiD ~- U 11 F-EAK 5 •.• A RP. . 1:, % AR R . F rl ! 5 % C: HD :. % E !lC> SUM 
,, N~IE ,•, H C . TI Ii E TIME TI ME COHC . T !11E T ! !~ E T :'i r ! :'I E T ! 11 E •,- \ (SEC> ( SEC > (~- EC> o: - S) c :n ( S EC > ( ~:EC ;, ( S C ( SEC ) (S EC ;, ( >:- s ) 

' • , 

A1 •800 1 . 0 0.0 1H. 7 0 . 0 . 17 2 . 6 f) . 0 . 223 7. •. 0 . 7.6€, A14801 1 . 5 136 . 8 137 . 1 1 •5 . 2 . 27 3 . 9 0 . I) . 2277 . 0 . 0 . 12 . 16 
A14802 2 . 1 11 9. 7 142 . 6 142 . 7 . 27 5 . 5 2277. 1) . 2J68 . 0 . 23 69 . 1 1 . 8 4 
A1'4803 2 . 0 124 . 7 1 36 . 1 1 ., . 1 . 3b 5 . 3 2 261 . 0 . 2 26 1. 0 . 2262 . 1 5 . 77 
A1'4804 2 . 1 128 . 0 133 . 6 1•3.7 . 32 5 . 5 2210 . I) - 2 21 9 . • . 2378 . 14 . 17 A 1•805 1 . 2 12 9 . 1 12 9. 1 133 . 4 . 17 l . 2 0 . ~\ . 21-45. 0 . 0 . 7.66 
A 14806 1 . 2 12 1 . 7 122.4 137 . 7 . 26 3 . 3 I) . 0 . 2033 . 0 . 0 . 11 . 6 2 
A148•7 . 9 0.0 141 . S 0 . 0 . 11 2 . 3 0 . 0 . 2350 . 0 . 0 . 4 . 99 

240 8 . • . 0. 5 . 52 ,_. B14800 . 5 0 . 0 145 . 0 0 . 0 . 12 1 . 4 0 . 0 . 
V, 

B14801 . 7 0. 0 135 . 2 0.0 . 1 • 1. 9 0. 0 . 224 5 . • . () _ 6 . 44 ,_. 814802 . 7 0 . 0 134 . 8 0.0 . 20 2 . 0 0 . 0 . 223 9 . • . 0 . 9 . 07 B14803 .6 0 . 0 13• . 5 0 . 0 . 18 1. ' 0 . 0 . 2234 . •. 0 . 8 . 14 81-480• .6 0 . 0 145 . 7 0 . 0 . 07 1.5 0 . I) . 2•20 . • . 0. 3 . 34 8 14805 - 3 0 . 0 H . 4 0 . 0 . 07 . 8 0 . 0 . 772 . 0 . 0 . 3 . 36 B 14806 . 3 0 . 0 H . • 0 . 0 . O• . 8 0 . 0 . 771 . 0. 0. 1 . 99 B14807 . 2 0 . 0 146.8 0 . 0 . 05 . 7 I). 0 . 2438 . • . 0 . 2 . 31 

C 1 48 •O . 2 • . O 95.4 0 . 0 . •4 . 6 0. I) . 1585 . • . 0 . 1 . 6, 
C14801 . 2 0 . 0 121. S O.• . 05 . 6 I) . 0. 2018 . •. 0. 2 . 23 
C14802 . 2 0 . 0 96 . • 0 . 0 . 04 . 5 I) . 0. 1601 . • . 0 . 1 . 6 7 
C14803 . 5 0 . 0 % . 2 0 . 0 . 10 1. 5 0 . 0 . 1 598 . • . 0 . 4 . 6 • 
C 1 4 8 04 .3 0 . 0 100.7 0.0 . O• . 8 0 . 0 . 1 £73 . •. 0 . 1 . 5 8 
C14805 .2 0 . 0 135 . S 0.0 . O• . s 0. 0 . 225 0. • . 0 . 1 . 9 2 
C 14806 . 5 0 . 0 146 . 9 0 . 0 . 05 1 . 2 0 . 0. 244• . • . 0 . 2 . 24 
C148•7 . 4 0 . 0 95 . 9 0.0 . 07 1 . I) 0 0 . 15?4. • . 0 . 3 . 08 



- - - ------ - ----- -- MOD EL c o~ ~J T!OHS- --- - - - - - - --- - - - - ---- --- - - - -P ROT OT YPE C !! £.1 I T ! L! H S - - - - - -· - - - - - - - - - - - -F I LE PE~K 1% AR R. PEA K 1% EHD ~U H F-EAK 5 :: A RR . 1 5 ;: ARR . P AK 15:~ Etrn :- % E tl C> Sli l1 Nf{K E CO HC. T IM E T !11 E T I KE - CO HC . T !M E T I!'! E T tJ E r 1 t" E T I !1 E ( % > ( SE C > ( ac > <£.£ C > ( ~c: -S ) < :n (£, EC > U :EC ;, ( S C·) ( s £() ( S EC ) < is - s > 
A1 •900 3 . 2 7 . 3 9 . 3 2, . 8 . 23 8 . 2 10 . 0 . 155 . 0 . 1 72 . 10 . 34 A 1•901 5 . 7 S . 3 8 . 7 29 . 3 .. , 14 . 1 114 . 0 . 145 . 0 . 227 . 19 . 8 2 A14902 7.3 5.2 7 . 7 Ji . 0 . SJ 17 . 5 93 . 124 . 127 . 1 so. 491 . 22 . 96 A14903 7 . 4 2 . 8 S . S 39 . 7 . 80 17 . 9 48 . 77 . 92 . 11 7 . 3 5 5 . 34 . 20 A 14904 8 . 4 5 . 4 7 . 8 35 . J . 58 19 . 9 90 . 126 . 129 . 134 . 318 . 2 •. 9 • A1 •905 5 . 1 , . 3 7 . 5 1, . 4 . l0 12 . , 1 o, . 0 . 124 . 0 . 2•5. 1 3 . 22 Al •9o, 5.0 l . 0 4 . £ 25 . 1 . 47 12 . 4 65 . 0 . 77 . 0 . 2 21 . 20 . 54 A1 •9•7 2 . 7 l . 8 , . o 14 . 0 . 25 7.0 7, . 0 . 100. 0. 2 07 . 10 . 90 

..... 7.4 l 0 . 2 11. 0 . 18 J . 7 0 . 0 . 16 9 . 0 . 0 . 8 . 18 V, 81000 1 . • 
N ·8 l •901 1 . 9 7 . 3 7 . 8 9 . 9 . 1, 5 . 0 130 . 0 . 130 . 0 . 132 . 7 . 27 114902 2 . 1 • . 9 7 . • 11 . 4 . 14 5 . 4 122 . 0 . 123 . 0 . 12,. 6 . 08 81003 2 . 5 5.3 7 . 3 13 . , . 23 , . 5 118 . 0 . 12 1 . 0 . 145 . 9 . 9 • 81 •904 1 . ' 8 . 1 9 . 1 10 . 9 . 11 4 . 3 0 . 0 . 152 . 0. 0 . 4 . n 814905 ., 0 . 0 7 . 6 0 . 0 . c>, l. 5 0 . 0 . 126 . 0 . 0 . 2 . 78 8100, ., 0 . 0 15 . 1 0 . 0 . 08 2 . 4 0 . 0. 25 0 . 0 . 0 . 3 . 5 7 814907 . 8 0 . 0 15 . S 0 . 0 . 07 2. l 0 . 0 . 258 . 0 . 0 . 3 . 1 0 

C149•0 . 5 0 . 0 2 . l 0 . 0 . 01 1 . 4 0 . 0 . JS . 0 . 0 . . b 1 C14901 . , 0 . 0 1. 9 0 . 0 . 02 l. 5 0 . 0 . 32 . 0 . 0 . . 81 C1 4 902 . 3 0 . 0 2 . 1 0 . 0 . 03 ., 0 . 0 . J S . 0 . 0 . 1 . 28 C 14903 . , 0 . 0 1. 9 0 . 0 . 03 1. 7 0 . 0 . 32 . 0 . 0 . 1 . 1 3 C 14904 . 3 0 . 0 13 . 8 0 . 0 . 02 . 8 0 . 0 . 229 . 0 . 0 . 1 . 0 4 C 14905 . 5 0 . 0 2 . 1 0 . 0 . 04 l. 3 0 . 0 . JS . 0 . 0 . 1 . ' • c100, . 9 0 . 0 l l . 1 0 . 0 . 10 2 . 4 0 . 0 . 218 . 0 . 0 . 4 . 38 Cl007 1 . 1 1 l . 4 1 l. 4 14 . 2 . 13 2 . 8 0 . 0 . 2 2~ • . 0 . S . 71 



--------- - -- - - -- MODEL CON DITI ONS-------------- --------- -----F~: 0 T \' F'E .- !J I 7 ! Lil\ ::; - -----------------F ! LE F ~ HK 1 % A RR. F' EAK .. ! :~ E P D ~- u f1 F'EA K 5 ARR . 1 AR R. f ! 5 % 11 0 S% E ti Ii :: JJ 11 AJj E CO H C. TIME TI ME TI ME CO t~C . IM E f<! E T >J ' ... T l !l E :; > ( SEC > ( S EC ) I _:. : -~ ( SE C > o: - s ) ( :n ( EC ) ( C ;, ( S C ( SEC ( SE 1: ;, f~~ - S> 

A l·SO 0() . 4 0 . 0 2 . 8 0 . 0 . 04 1. 2 0 . 0 . 47 . • . 0 . 1 . Ii 1 A 150 • 1 .8 0 . 0 0 . 8 O . • . 07 2 . 1 0 . •. 678 . 0. (l . 3 . 1£<, At-5002 . 5 0 . 0 40 . 9 O.• . 04 1. 3 0 . •. 6-79 . • . I) . 1 . 7 1 A 150 03 .8 0.0 40 . 8 0 . 0 . 06 2 . 2 0 . 0 . f.78. • . () _ 2 . 7 4 A 150 04 .2 0 . 0 15. 1 0 . 0 . 04 .7 0 . 0 . 25 c>. • . 0 . 1 . 86 A 15005 . 3 0 . 0 59 . 8 O . • . 03 .., 0 . 0 . 99 3 . • . 0 . 1 . 3 1 • I A 1·50 06 . 4 0 ' 0 1' _ 0 0 . 0 . OS 1 . 0 0 . Ii . 26 5 . • . 0 . 2 . 28 A 150 •7 . 2 0 . 0 1 5. 0 0 . 0 . 02 . 6 0 . 0 . 24 9 . • . 0 . .81 

26 3 . • . () . 1 . 7 1 ...... 8150 C-0 . 2 0 . 0 15 . 9 0 . 0 . 1)4 . 6 0 . 0 . V, 
. I) 1 . 5 0. C) . 110 2 . •. 0 . . H v-l 8 1-50 • 1 . 2 0 . 0 ,, . 4 O . • 

81-501)2 _ 2 0 - 0.. ,., 0 . 1) . 1)1 . 4 0 . I). 15 9 . • . 0. . 6 2 81·5003 . 5 •.O 42.0 0 . 0 . 1)2 1 . 3 0. 0 . E-97 . •. 0 . . 94 B 1·5004 . 2 0 . 0 26 . 3 0 . 0 . 1)1 . 4 0 . 0 . 43& . 0 . 0 . . 6 4 B 1·5005 . 2 0 . 0 42 . 0 0 . 0 . 01 . 6 0 . 0 . &97 . • . 0 . . 6 7 B 1501)6 . 3 0 . 0 14 . S 0 . 1) . 01 . 7 0 . 0 . 24 2 . • . 0 . . 55 81-501)7 . 1 0 . 0 42.• O . • . 1)1 . 4 0 . 0 . €-9 7. • . 0 . . 32 

C 1-50 0 \) .6 0 . 0 1 . 2 0.0 . •O 1 . 5 0 . I) . 1 9 . I) _ () . . 1& 
C1501)1 ., 0 . 0 1 . 2 0.0 . • 1 1 . 6 0 . 0 . 2• . • . 0 . . 5 • 
Ct-50•2 . 2 •.O 1 . 2 0 . 0 . 01 . 6 0 . 0 . 2 C) . • . 0 . . 4 1 
Cl·S003 . 5 0 . 0 1 . 2 0 . 0 . 00 1 . 3 0 . 0 . H. 0 . 0 . . 18 
Cl5004 . 1 •.• . 1 0 . 0 . 1)1 . 2 0 . 0 . 2 . • . 0 . . 4 8 
C 150 c>S . 1 • . • 15 . 4 0 . 1) . 1)1 . 4 0 . 0 . 25 6 . • . 0 . ., .., 

. "- ' C 1·50 •i . 5 I) . I) 1 . 2 O . • . 1)1 1 . 2 0 . I) . 2 C) . • . 0 . . 5 • 
C 1-50 07 . 1 0 . 0 1 . 2 0 . 0 . 01 . 2 I) . 0 . 2 • . <· . 0 . . 3 0 



APPENDIX C 

LNG SPILL CONCENTRATION DATA 

FOR WIND SPEEDS OF 2. 23 m/ sec (S mph) 

WITH FREON AS A SOURCE GAS 



-- - --------------"Ol>EL COHl>ITIOHS-------------- --------------PROTOTYPE CONDITIONS------------------- --FILE PE AK 1% AR!c . PEAK 1 4 £ Iii) SU" PEAK 5% ARR . 1 5% ARR . PEAK 1 S ~; E HO :,% EHi) SLIH 
HANE COHC . TINE TINE Tl "E [OHC . TINE TI 11 E Til'IE TI ME TIME ( :o (SEC> <SEC> ( SEC >- ( x-s) ( 4) (SEC> (SEC> ( SEC ) ( s E( ) <SEC > ( x- s > 

GO•t•O 6 . 3 78 . 6 168 . 6 189 . 1 . 53 23 . 1 S 740 . 5 74 3. 632<; . 70 15 . 7095. 80 . 98 
G00101 9 . 7 11 4 . 3 181 . 0 195 . 0 2 . 77 3 2 . 4 4593 . 572 8 . 6792 . 7 0 52 . 7 317 . 38<; . 3 
GO•t •2 10 . 0 22 . 2 180 . 7 1H . 3 2 . " 33 . • 832. 5 s, l . 6 78 3 . 6993 . 7398. 428. . 0 
G0•103 14 . 5 56 . 7 1 73 . 1 2 OJ . 1 ,e 6 . 06 43 . 0 2127 . 5534 . 6498 . 7 123 . 76 24 . 788 . 2 
G00104 l 2 . l 10 1 . 1 173 . 9 2~0 . 4 4 . 54 37 .9 4 l 74 . 555 7 . 1>52:, . 70';'; . 75 17 . 6 0 1 . 0 
GOOlOS 10.5 10 4 . 9 1 77 . 1 204 . 8 4 . 30 34 . 3 4 335 . 569 3 . 6£>45 . 72 8• . 75 9 7 . Sb& . <; 
G0•1•6 7 . 5 11 7 . 5 184.0 203 . 9 3 . 00 H . 5 5613 . 5€.97 . f <;O f, . 71 22 . 7654 . 4 23 . c, 
GOOl 07 1 0 . 0 150 . 0 184.2 202 . 6 3. 61 33 . 1 5631) . 5 (,9 2 . 6 '313. 726 7 . 7600 . 4 84 . 2 

Ht)01(10 3 . 2 156 . 5 173 . 5 1 ')4 . 8 1 . • 7 · 12 . 8 58 76 . c, . 6!:d 3 . C•. 7297 . 16:, . B 
Hc>¢1•1 3 . 9 153 . 6 172 . 4 1 91 . 0 1. 13 1 5 . 2 57 77 . b 4 7 i;, . f. 4 7 c, . €.5H . 71€.1 . 171 . 2 
H00102 4 . 1 152 . 8 183.4 l 91 . 1 1 . 19 1€. . 0 S 738 . 6482 . H81 . €,8 8:, . 71 72 . 180. 4 
H0•103 7 . 7 22.8 156 . 2 1 94 . 6 2 . 44 2€..9 855 . 5 €.8 6 . %61 . 7 o :n . 73•5 . 34 0 . 3 
H001•4 8 . 2 14 1 . 4 169 . 8 197 . 2 2 . 73 28 . 4 56•7. 5 64 1 . 6373 . 70 0 7. 7302. 377 . 7 ..... 
H0•1•5 11 . 7 11 4 . 0 11;3 _ 2 199 . 4 4 . 58 3 7 . f) 42 3 1 . 5 (,8 0 . 6 12 7 72 1 4 . 74 78 . 5 91 . 7 V, .,. 
I{ I)• 1 0(, 12 . 4 95 . 9 1'7 . 7 197 . 2 4 . (,5 38.b 3 634 . 555 2 . 62') 3 . 70 8• . 7282 . 613 . 5 
H00107 1 7 . , 8,. f> 1'7 . 5 213 . 8 5 . 71 48 . 6 3250 . 5548 . f, 288 . 7122 . 74 07 . 7 23 . 3 

1001•0 5 . 4 15 6 . fl 1 71. 7 2 04 . 9 1 . 71 20 . 2 5882 . 6215 . 6 44 3 . 7 2 12 . 7576 . 2 51 . 9 

10•101 2.0 170 . 7 17' . 0 195 . 7 . 44 8 . 1 6 4 •9 . 0. 6717 . • . 7344 . 72.2~ 
10•102 1 . J 177. f> 17' . 3 193 . 0 . 51 5 . 7 6727 . 0 . 6 727 . •. t, 7 29 . 84.19 
l 00103 . 4 0 . 0 2 . ' 0 . 0 . 11 1 . 9 0 . 0 . 9 8 . • . 0. 18 . 12 
100104 . J 0.0 178.8 0.0 . 02 1.5 I) . I) . 6 ?11 . •. 0. 2 . 58 
10•105 .4 0 . 0 178 . 9 0 . 0 . 05 1 . 8 0 . ~\ . 6712 . • . 0 . 7 . 50 
I 001(•(, ., 0 . 0 178 . 8 0 . 0 . 08 2 . 7 0 . 0. 6 711 . ¢. I) . 1 2 . 7 c; 
!00107 . 6 O.• 178.8 0 . 0 . o, 2 . 8 0 . 0 . 6 71 1 . • . 0 . 10 . 18 

J O 0100 . 6 0 . 0 173.9 O . • . 15 2 . 8 0. 0 . 6 75 3. •. 0 . 2 4. 4 9 
J 00101 . 6 0.0 1n . 9 O . • . 14 2 . 7 0 . (, . 6753 . • , 0. 23 . 44 
J001•2 1 . 0 0 . 0 180 . 0 0 . 0 . 31 4 . 2 0 . 0 . 6 75 4 . 0 . I) . S 1 . 56 
,10•103 1 . 4 179 . 9 1 H . 9 180 . • . 72 5 . 8 6 7 53 . lj . 6 75 3 . 0. f,7 54 . 11 8 . 9 
J l\•1 •4 . 2 0 . 0 179 . CJ O . • . 04 . 'J 0 . ~\ . 6 75 2 . • . (l . f> . 92 
J 0•105 . 4 0.0 179.9 0 . 0 . 14 1 . 9 0. I) . 6 75 3 . <• . 0 . 22 . 84 
J O• 1 •6 ., 0 . 0 179.9 0 . 0 . 19 2 . 8 0 . c, . 6752 . 0 . 0 . 31 . H 
Jl)(>1(>7 2 . 1 183 . 0 18~ - 4 188 . 3 . 1? 8 . 5 6 8 74 . l\ . 6 95 8 . • . 7045 . 28 . 17 



-----------------MODEL COHDITIOHS-------------- --------------PROTOTYPE CONDITIOHS------------------- · 
FILE PEAK 1% A~IL PEAK 1 % EHD SUK PEAK S % ARR . 1 5 ;: ARR PEAK 1s:, EHO 5% EHi> Slll'I 

HAl'IE COHC . TINE Til1E Tl 11E CO HC . T 111E TI !'IE Til'IE TI KE TI ME 
( % ) <SEC> C SEC> (SEC> ( x- s) ( % ) C SEC> (SEC) (SEC) ( SE () ( SEC ) ( x- s ) 

Kl\01•0 2 . 8 155 3 181. 7 1H . 3 . 7f> 11.3 ,os3 . 0. blH 'J . • . 72 74 . 11&.7 
K0•101 4 , 3 15 4. 5 177 . 3 1 95 . 1 1 . 1 1 H.7 S 8 11 . 6 52 9 . 6 6-5 5 . 6'H6 . 72f,7 . 168 . 5 
1(()¢102 4 . 0 15 2 . 8 167 . 3 lH . 8 1 . 23 1 5 . 7 5733 . b 27 9. 6 27 9 . 639• . 7 3 11 . 186.9 
K••103 3 . 9 56. 9 186 . 5 1 % . 1 . 83 1 5 . 4 588-5 . 6 99 9 . 6 999 . 7000 . 7360 . 129 . 0 
K0•104 3 . 7 150 . 5 17, . 2 196 . 7 1 . 32 1 4 . 7 5 651 . 0 . 6 72 4 . 0 . 7377 . 203 . 0 
K•OlC>S 4.3 15 4 . 1 175.8 205 . 5 1 . 73 16 . 5 S 7 89 . 6 451 . 6598 . 6'H>• . 76 99 . 2 62 . 4 
l(~\010b 4 . 1 56 . 'J 170 . 8 2 01 . 6 1 . 70 15 . 9 5 6 ,0 . 6039 . 6 40 9 . f,907 . 7556 . 258 . 7 
K••107 5 . 2 152 . 8 178. 7 204. 5 1 . 8 7 1 9 . 5 5 7 41 . 6 02 1 . 6 70 8 . 7096-. 76 4b . 277 . 6 

...... 
LO•lOO 2 . b 163 . 8 17'4 . 4 1 91 . 8 . 60 10 . 7 b 111 . 0 . 6482 . 0. 7118 . 93 . 93 

u, 
u, 

L0•1C>1 3 . t. 156.9 1 73 . 2 199 . 6 1 . OS 14. 2 5851 . 0. 6440 . • . 7391 . 161. 1 
L0•1•2 3 . 4 15 4 . 4 1b£ . 0 199 . 4 1. 13 13 . S 5747 . 0. 6173 . •. 7H.6 . 1 72 . O 
L 1:• •l •3 4 . 0 153 . 9 181 . 4 198 . 9 1 . 39 15 . S 5720 . b 25 5 . 6743 . 6-76~ . 7394 . 2 08 . '4 
L••104 3.8 152 . 7 167 . 3 1%. 1 1. 18 14 . 8 5 682. 0 . 6221 . • . 72 71 . 1 0 o . 4 
L0•1C>S 3 . 6 157. 2 17'4 . 8 199. 7 1 . 29 14. 3 5855 . 0 . 6497 . • . 73&7 . 1% . 5 
L••106 3 . 9 15 4 . 0 178 . 6 194 . 9 1 . 25 15 . 3 5 731 . 6£,39 . 6639 . 6685. 7240. 19• . 2 
L••l07 ' • C) 154 . 6 179 . 4 1,s . , 1 . 57 2 2 . 1 5758 . S 89 3 . 61:-71 . 7014 . 7257 . 23•. 6 

110 •1 •O 1 . 8 165 . 8 189 . 7 2 01 . 8 . 35 7 . 5 6374 . 0. 7 12 0 . 0 . 7573 . 57 . 31 
11«)•101* 
N••102 * 
110•103* 

198 . 2 110 •1 04 1 . 1 187 . 4 198 . 3 . •9 4 . 8 0 . • . 7 3f> 8 . • . 0 . 15 . 34 
N001•5 . 7 • . • 192 . 8 O . • . o, 3 . 0 0 . 0 . 7170 . • . 0 . 9 . 1 3 
11 I) 01 o, * 
H001•7 . 4 0 . 0 30 . 5 0 . 0 . 03 1 . 6 0. 0 . 1134 . 0. 0. S . 14 

*missing data 



-----------------NODEL COHDlTlOHS--------- - ---- - - -- - ---------PROTOTYPE COHDITIONS---- - -- - ----------- - -
FILE PE AK 1% ARR. PEAK 1 % EHD SUM PEAK S'.~ ARR . 1 5% AR~:. PE AK 1s;: EHD 5% E HC• SLIM 
HANE COHC . TINE TINE Tl KE COHC. TINE TI t1 E TI l'IE TIME TINE 

( % ) <SEC> (SEC> (SEC> ( )(- s) ( % ) ( SEC ) ( SEC > ( SEC. ) (SEU <SEC :, ( x- s ) 

H • •1 •O . 7 •.• 17"1 . 0 O . • . 06 2.9 0 . f) . £.6.54 . Q. 0 . 9 . 2'.; 
N<) •1•1 . 6 •.• 1 7 "1 . • O . • . •7 2.5 0 . 0 . 6&5 4 . ( ,. () . 1 1 . S <.; 
NO•t~\2 1 . I) 179. • 179 • 1 79. • . 14 4.3 0 . ,:. - f,6.55 . (• . 0 . 23 . 3? 
N0•1C>3 1 . 7 17'i . O 17c; . o 1 79 . 0 . 15 7 . 1 6 b 54 . I) . 6654 . C• . £,6 55 . 25.06 
H(' •H>4 1 . 0 • . O 187 . 4 O . • . 10 4 . 2 0 . 0 . 6%9 . • . 0 . 17 . 08 
HO •1 05 1 . 2 181.4 187 . 6 1 93 . 'I . 13 5 . 1 6 9 76 . I) . f, '17 !:, . 72 (•6 . 21 . 43 
HO •1 •6 2 . 3 168.8 19•. 4 1% . 4 . 52 9 . 5 6 3 72. 0 . 7•8 • . • . 7203 8 1 . 2 7 
H0•1•7 3 . 9 164 . • 185.4 199 . 6 1 . 02 15. 4 6 1 •9 . f,89 2 . 6&9 2 . 7 0 4 1 . 73i,;7 . 154 . <.; 

PC>•l •O 0 . 0 21. 4 O . • . 04 2 . 1 0 . I) . (' 'j (. (> . 0 . 7 . 3& 
..... 

. 5 U1 

P•0101 . 4 0.0 157 . 0 O.• . 02 2 . 0 0. 0 . St,H. • . 0 . 3 . () 6 °' P001•2 . 8 0.0 155 . 5 O.• . 08 3 . 4 0 . 0 . 578 0 . • . 0 13 . 40 
P0•1•3 1 . 6 21. S 148 . 0 t 64 . 4 . 31 6. . 8 7 98 . I) . 55C• 1 . • . €, 1 1 3 4 'J . 3,; 
P001•4 1 . ' 13• . 8 135 . 7 165 . • . 46 6 . 6 4 923 . •. 5 04: . • . €, 0 14 . 7 3 . 16 
P0•10S 2 . 1 128 . 9 151. 7 169 . 5 . 80 8 . 7 4883 . () . 5 £, 4 • • . £,2 84 . 127 . • 
PO O 1 06 1 . 8 12 S. 1 155 . S 169 . 6 . 83 7 . 6 4€,53 . !) . S 78 2 . • . f,2 44 131 . 6 
PO•l•7 2 . 5 126 . 0 15 • . S 1 73 . 6 1 . 08 1 • . 3 4 7 (• 0 . () . 559€- . • . 3 7 t, lf,<;_ 8 

Q••1 •O 1 . 5 172 . 6 191. 1 193 . 7 . 34 6 . 2 6 4 21 . I) . 7 10 5 . • . 7" i ':, 7 5 4 . 16 
Q••1•1 1 . 3 17 2 . 8 191. 9 192 . 8 . 37 5 . 5 6643 . () . 7 13 5 . • . ?1 45 . 5 9 . 9 2 
Q0•1•2 . 6 • . O 175 . • O . • . 12 2 . 6 0 . 0 . 6505. • . 0 . 20 . H 
Q C••1 •3 . 8 0 . 0 144 . 1 O . • . 06 3.5 0 . 0 . 5357 . • . 0 . t O. 16 
QO•t•4 .6 0 . 0 187 . 6 O . • . 03 2 . 7 0 . • . 6 '117 5 . • . 0 . 5 . 4 • 
Qf) •1•5 1 . 7 161 . 1 1 73 . 8 194. • . 45 7. () 6 0 37 . • . 6 46 1. • . 721 0 . 7 1 . 8 8 
Q0•1•6 1 . 9 15'1 . 7 178 . 7 1% . 4 . 62 7 . 9 6 • 22 . () . G642 . C> . 7255 . 97 . 9 8 
Q()• 1• 7 2 . 4 164. 8 168 . 1 1% . S . 2 1 1 • . () 6 2 36 . 0 . 625 1. (> 7 3 • 1 . 32 . 78 



-- - ------ - -- - ----NODEL COHOJTIOHS--------------
FILE PEAK 1% ARR . PEAK 1% EHD sui, 
HANE COHC . THIE TIHE TINE 

--------- - ----PROTOTYPE COHOITIOHS----- - ------ - --------
PEAK 5% ARR . 15% ARR . PEAK 15% EHO 5% EHD SU" 
COHC . TINE TI"E TINE TINE TINE 

(:0 (SEC> (SEC> <SEC> CX-S) C:O ( SEC> (SEC> ( SEC) (SEC) <SEC) ( X-·5) 

Eo•200 20 . , . 3 3 . 9 53 . 5 4 . 87 53 . 6 13 . 1 4 . 14 5. 1782 . 20•5 . 582 . 2 1:1)02•1 22 . 4 . , 3 . 8 49 . 5 4 . 5f, 5b . 3 22 . 23 . 143 . 15 4 2 . 18 49 . 533 . 9 E0•21>2 8 . 2 1 . 5 2 . 8 39 . 7 1 . 53 28.5 55 . 57 . 10 f. . 12 38 . 14 90 . 2 1 ~ . c, E 0•203 8 . 4 3 . ' 9 . 0 42 . 4 1. •1 28 . 8 1 lb . 178 . 33 7 . 12 8 7 . 1SH . 147. 2 £002•4* 
4 : 5 ' . 8 17 . 3 £tl0205 15 . 5 44 . 3 . 81 257 . 38 3 . 582 . 782 . 1H1. 123 . 4 E«> 02 o, 5 . ' 5 . 8 11. 4 39 . 3 1. 05 20 . 8 220. 34 0 . 429 . 7 25 . 1H8 . 1·56 . 7 £1)0207 3 . S 6 . 8 11 . • 35 . 5 . 56 1 4 . 0 258. I) . 413. • . 1299. 87 . 73 

,_. 
F002C>O 1 . S 9.5 9 . 5 21 . 3 . 07 , . s 3 57. 0 . 357 . • . 798 . 11 . 0 CJ 

V, 
'-I F O 0201 5 . 8 9 . 5 9 . 5 21 . 2 . 02 21 . 6 357 . 35 7 . 357 . 3 58 . 359 . 2 . 90 F00202 * 

F00203 * 
F0•204 7 . 0 2 . 3 7.2 H . 8 1. lb 24 . 9 87 . 89 . 27• . 3 56 . 16 24 . 1 77 . 4 F 00205 2 4 . 1 1 . , 9 . 5 9 . 5 . 54 58 . b 135 . 139 . 357 . 3 58 . 358 . 1>8 . H F002•b 38 . 7 . 9 9 . 5 21 . 1 1. 09 73 . 7 3b. 37 . 356 . 3 57 . 7 92 . 125.7 F0•207 4 1 . 4 . 1 3 . 8 9 . 5 2 . 43 75 . 8 5 . 7 . 144 . 3 57 . 357 . 211 . 5 

C00200 10., 1 . 1 4 . 7 47 . 0 1. 45 34 . 5 42 . ,2 . 1n. 13 'H,. 1n2 . 204 . 8 co•2•1 19 . 1 . 2 3 . 5 51 . 3 4 . 25 5 1 . 1 7 . 2 f) . 130 . 1 7 31 . 1873 . 5 31. 2 C0•202 13 . 0 . 0 4 . , 52 . 1 3 . 15 40.0 1 . 5 . 172 . 161£ . 1'H9 . 424 . 5 C 00203 2' . 3 . 2 3 . 4 58 . 1 5 . 78 61 . 3 9 . 1 0 . 12' . 1760 . 2179 . 668 . 8 C 002•4 24 . , .3 3 . , 58 . 1 4 . 98 59 . 2 11 . 1 3 . 13& . 15 7 8. 2174 . 5 93 . 1 Gl\•2•5 23 . 6 3 . 1 ' . 1 ,2 . 0 5 . 02 57.8 1 1 S . 124 . 229 . 171 8 . 2251 . 601. 3 GO 02 Ob 17.9 1. 8 4 . 5 58 . 6 3 . f.0 4 9 . 1 €,9 . 79 . 16<; . 1494 . 2139 . 4 6 4 . 1 G0•2•7 25 . 4 2 . 1 4 . , 58 . 7 4 . 90 b• . 3 80 . 86 . 173 . 16 55 . 2198 . 57~ . 2 

*missing data 



-----------------"GOEL COHOITIOHS-------------- ----------- - --PROTOTYPE COHDITIOHS-------------------
FILE PEAK 1% ARI< . PEAK 1 % E HD SU r. PEAK 5% ARR . 15% ARR . PEAK 15 % E HD 5% EH I> Slll1 
HANE COHC. TINE TINE Til1E C OHC . T 111 E TINE TI!'IE TI NE T INE 

( % > C SEC> <SEC> C SEC> ( l<- S) ( % ) (S EC > ( SEC > ( SEC) (SEC) <SEC > ( x- s > 

H1>•2•0 9 . 5 ~ . 9 7.5 49 . 4 1. 80 3 1 . 8 2 2 I) . 22 5 . 282 . 9 26 . 1827 . 2S7 .7 
Hf>•2•1 1 3 . 1 4 . 7 7 . 2 45 . 2 2. 13 4• . • 1 78 . 18 2 . 272. 10 3 ~ . 16 78 . 2 92. 2 
Ht\•2C>2 11 . 8 3 . 9 6. . 2 44 . 5 1 . % 37 . 4 149 . 16 2 . 232 . 92£- . lb55 . 272 . 9 
H0•2•3 19 . 2 3 . 3 6. . 1 49 . • 3 . 32 51 . 4 124 . 127 . 22 8. 15 2 1 . 18 38 . 41~ .6 
Ht>•2•4 1 9 . 3 2 . 3 "' " ., ... 49 . 4 3 . 42 5 1 . 5 85. 97 . 1% . 14 36 . 18 2 6 . 431 . 1 
H0•2C>5 21 . 5 4 . 3 ,, -, 

I . I 5() . 8 4.H 5 4. ':i 1£-2 . 16 8 . 290 . 1li, 74 . 2 1 C>4 . 5 & 5-. • 
HO •2 06 23 . 5 2 . 0 4 . 4 52 . 3 4 . 49 57 . 7 74. 78 . 166 . 1512 . 1949 . 5 4 1 . Is 
H0•2•7 H . 9 1. 7 4 . 4 51 . 1 5 . 89 7 • . 4 f,3 . 66. 16 4 . 17H . 19 14 . 6 4 ~ . 2 

...... 
! 0 •2 00 11 . 2 3 . 8 7 . 3 54 . 1 2 . 84 3 6 . ,;, 144 . 14 8 . 27(, 14 9 7 . 2018 . 3 S 3 . 4 V, 

00 
l 0•2•1 2.7 4 . 9 H . f> 42 . • . 6 7 1 • . 8 188 . 0 . €-2 3 . •. 15 38 . 10(, . • 
10•2•2 1 . 6 9 . 5 1• . 5 39. • . 23 6 . 8 394 . 0 . 39 4 . •. 13 7() 38 . 18 
100203 2 . 4 l• . S 29 . 7 41 . 3 . 42 9 . 9 333 . • . 11 lE- . • . 15 51 . 66. H , 
l O •2 •4 1 . 3 16 . 4 17 . • 23 . 1 . 20 5 . 4 624 . •. £,4 • . •. 745 . 32 . 88 
l O •2 •S 1 . 0 22 . 6 22 . 6 23.3 . 10 4.5 0. • . 84 8. •. 0 . 1€., . •1 
I ••2•6 1 . 2 1. 3 1. 3 1 . 4 . 04 4 . 9 0 . • . 5 1 . • . 0 . 5 . 9 1 
1002•7 1 . 1 18 . 7 18 . 7 18 . 8 . 05 4 . 5 • . • . 70 2. • . 0 . 7 . 'Vi 

J0•2• 0 . 7 • . O 42 . 0 O . • . 00 3 . 2 0 . 0 . 157 5 . <•. 0 . . 3 8 
J 002 01 . 2 0 . 0 42 . 0 0.0 . 02 1 . 1 0 . 0 . 1 57(,. • . 0 . 3 . 02 
J 002•2 . 9 • . O 42 . 0 0.0 . 01 3 . 7 0 . 0 . 157b. 0 . 0. 1 . 9 8 
J • 02 •3 . 1 • . • 64 . 9 0 . 0 . 02 . 6 0 . • . 2436 . • . 0 . 3 . 1 3 
J0 02•4 . 1 0 . 0 42 . 0 0 . 0 . 01 . 5 0 . 0 . 157 S. • . 0 . . 97 
J 002 05 . 8 0 . 0 28 . 4 0 . 0 . 03 3 . 5 0 . 0 . 1064 . • . 0. 4 . 82 
JO 02 06 . 8 ¢ . 0 18 . 9 0 . 0 . 02 3.4 0 . 0. 711 . • . 0 . 4.09 
Jono7 4. ') 6 . 8 7.0 30 . 6 . 70 18 . 7 256 . 259. 26 1 . 5 58- . 1124 . 1 05 . 0 

r,-,r-.,........_ 



' 

NODEL COHDJTIOHS-------------- ------ - - - -----PROTOTYPE COHOITIDHS---- - -- - ----------- - --- -· - -- - - - - - - n ARI< . PEAK n EHD SU!1 PE AK 5 % ARR . 1 5% ARR . PEAK 15% EHO 5% EHD SUN 
f'ILE PEAK C:OHC . TINE Tl t1E TI t1E T I t1E TI !1 E 
HA11E COHC. Tl"E Tl"E Tlt1E ( % ) ( SEC > (SEC> ( SEC) (SEC) < SEC ) ( x- s > 

( % > (SEC> <SEC> <SEC> (X-S) 

K~'•2•0 5 . 3 s., 13 . 5 49.2 1 . 19 2• . 0 216 . 30 1 . so 6 . 8 2 9 . 1755 . 1 7& '. 9 
K0•2•1 5 . 1 5 . • 1 7 . 1 47 . <J 1 . 32 U . 2 188 . 218 . U2 . 7 8•. 17 89 . 198. 5 
1(0•2~\2 5 . 8 2 . 8 t• . 5 55 . 6 1 . 73 2 1 . 5 1 •b . 1 b 5 . 395 . 1583. 19 •O . 255.4 
K0•2•3 5 . 5 3 . 5 1 1 . <J 52 . 9 1. s, 20 . 6 1 33 . 298 . 448. 15 83 . 1 'J ~5 . 236 . 6 
K~\•204 7 . 3 2., 6. ') so . 1 1. 1, 2' .0 100 . 136 . 258 . 958 . 17%. 257 . 5 
K0•205 8 . 5 s . , 10.3 ,1 . 3 2 . 25 2 '1 . 1 2 11 . 25 1 . 386.. 12 37 . 22€.1 . 3 2 2 . 2 
KO •2 •b 7 . 8 4 . 0 £.8 5, . 4 2 . 10 27 . 4 153 . 179 . 254 . 15 8 2. 21•6 . 303 . 3 
1(0•207 1(1 . 3 4.5 7. ') 5, . s 2 . 61 33. 8 169 . 22 0 . 29 7 . 15 03 . 2 1 06 . 36• . 5 

L0()200 5 . 5 £ . 3 12 . 1 48 . 6 1. 44 2 <> . 7 2 37 . 270. 45 1 . 9 2 • . 16 •9 . 21 • . 9 
,_. 
V, 

LO 0201 7.0 5 . 2 1 • . 5 57 . 0 1. 89 25. 1 1 ':18 . 219. 389. 12 50 . 1933 . 269 . 7 \0 
L0•2()2 f> . 9 4.5 7 . 5 s, . 0 1. 95 24.9 1 £8 . 19 3 . 27 <J. 111 • . 2143 . 28• . 2 
L0021)3 'L 1 3.8 E. . ' 57 . 5 2 . 38 30 . 7 142 . 170. 2H . 13 23 . 2136. 3 31. c; 
l0•2•4 5 . 9 3 . 4 7 . 8 54 . 6 1 . 57 2 1 . 9 129 . 17 3 . 29 1 . 9 0 7 . 18 77 . 232 . 0 
LO •2 •5 5 . , 7.8 13 . 3 57 . 6 1. 70 20 . 8 n3 . 35 6 . 4% . 10 3j . 2053 . 2 4 S . 1 
U••20, , .s 3 . , 8 . 0 53 . 5 1 . 77 24 . 4 132. 19 3 . 2H . 8 35 . 19£.1 . 2 5 7 . 1 
L002•7 9 . 3 3. ') , . 2 52 . 1 2 . 24 31. 2 145 . 198 . 34 2 . 14 55 . 1936 . 3 13 . c, 
N002•0 3 . 0 7.8 15 . 3 50 . • . 60 11.9 C. .,"t. . () . :;.bf . 0 . 17'71 . -~ 4 . '+,:, 
N <> 02 Q 1 5 . 4 7.£ 11. 9 54 . ') 1. 47 20 .2 283 . 35 3 . 444 . 9 n . 19 72 . 21 7 . 3 
N <> 02 02 5 . 1 7.3 11. 0 47 . 9 1. 34 1 9 . 1 2 85. 312 . 40 8 . H• . 17€.5 . 199. 0 
11•0203 5 . 1 9 . 0 16 . 7 47 . 4 1 . 22 1 <J. 2 333. 40 5. £,2 0 . 77• . 1745 . 1 8 • . <; 
110(>204 2 . 1 1• . 9 1' . <J 43 . 9 . 43 8 . 8 449. () . 740 . ¢. 15 91 . 68.2• 
N00205* 
110020, 1 . 7 1 8 . 1 20 . 2 40. 1 . 28 7 . 0 6 98 . 0 . 74 9 . •. 14 89. 44 . 38 
1100207 1 . 7 28.9 34 . ' 3, . 4 . 12 7 . 3 121 7 . C, . 128 8 . •. 1352 . 19 . 84 

*missing data 



------- - - - -------KOOEL COHl>ITIOHS--- - ---------- - ----- - -- - - - - - PR OTOT YPE CONDITIONS-- - - - ------------ - - -

FILE PEAK 1% ARI< . PEAK 1 % EHD SUl'I PEAK 5:! ARR . l 5% ARR . PEM'. 15 % E HD 5% EH I> Slll1 

IH1HE COHC. TI11E T 111 E TIKE CO tiC . TINE TIHE Til'IE Tl l'IE TINE 

( % > <SEC> (SEC> (SEC> ( x- s) ( % ) ( SEC > ( SEC> (SEC ) ( SEC) <SEC > ( X - S > 

H0•2• 0 * 0 . 7 . 4 & 

H0•2•1 . 3 • . • l 7 . l O.• . •S 1. 4 0 . 0. f..37 . (> . 

HO •2 •2 .9 • . • 15 . 7 O . • . •8 3 . 7 0 . 0 . 583 . • . 0 . 12 . 6• 

H0•2•3 1 . 3 13 . 7 13.7 15 . 3 . 14 5 . 7 5 09 . 0 . :,0 9 . • . 569 . 23 . 26 

H0•2•4 2 . S 1• . 9 16 . 5 35.2 . 2, 1 • . 4 410 . 0 . f, 1 4 . • . 13 •6 . 4 1 . 9 1 

HO •2 OS 2 . 7 13 . 1 18 . 8 40 . • . 40 11 . 0 01 . 0 . E-9 9 . ¢ . 1484 . 62.70 

H0•2•6 4 . 0 8 . 9 14 . 5 4(, . 3 1 . • 1 15 . 5 330 . 54 0 . 54•. 5 58 . 1712 . 153 . • 

HO•H7 7 . 0 7 . 0 13 . 8 52 . 4 1 . 87 2 5. 1 ZE-2 . 30 5 . ~. 1 3 . 1 JO 8 . 1774 . He- . 6 

..... 
°' 

P 0•2 00 1 . 4 23 . 7 25 . 6 2, . 6 . 12 6 . 0 9 21 . 0 . 952 . • . ') 81 . 20 . 34 0 

P0•201 1 . 2 12 . • 12 . • 12 . • . o, 5. 1 446 . 0 . 4H . • . 446 . ').07 

PO •2 •2 l . 8 12 . • 12 . • 35 . 5 . 18 7 . 7 446. 0 . 446 . • . 1320 . 29 . lb 

P0•2•3 3 . 2 2. 7 1 l . 8 51. 2 . 38 12 . 8 99. 0 . 43 8 . • . 19 •2. 60 . 92 

p,, 0204 2.3 1• . 5 22.5 55 . 9 . 64 9 . 4 414 . 0 . 8.36 . • . 1345 . 10• . 5 

P OS 3 . 0 12.8 24 . 9 57 . 7 . 90 12.0 4 82 . 0. ns • . 21 36 . 139 . 7 

POC>2(>(, 2 . , 8 . 6 H> . 2 58 . 7 1. •4 11.8 331 . 0 . 601 . (> . 2094 . 161 . 

Po•2•7* 

Q0•2•0 ,., Q 11. l U . 2 so . 1 . 67 11 . 7 4 20 . 0. 713 . • . 18 62 . 104 . 8 

' . , • . 1689 . 11 4 . 7 

QO•Hl 2 . 8 8 . 8 22 . 6 54 . 3 . 73 11. 5 336 . (1 . 84• . 

Q0•21>2 1 . 9 11. 1 18 . 3 45 . I) . 54 8 . 1 480 . 0 . 682 . • . H,72 . 8b . 58 

Q0•21>3 2 . 4 ,., 15 . 6 62 . • . 35 9.8 384 . 0 . :,8 1 . • . 2139 . 56 . 27 

Q O •2 04 1 . 8 14. 6 1£ . 2 20 . 3 . 18 7 . 7 5 41i . 0 . 60 1 . • . 7 54 . 28 . 72 

Q0•2•5 2 . 7 11 . 0 17 . 5 47. 1 . 57 11 . 1 413 . 0 . £49 . 0. 1742 . 89 . 33 

Q0021)6 3. 1 3 . 2 12 . 3 4' . 5 . 90 12 . 6 119 . 0. 45 9. 0. 1679 . 1H . 1 

Q0•207 .... 0 7 . 2 13 . 2 41 . 8 . 51 1 S . 7 272 . 38 S . 49•. 4H . 1553. 77 . J 1 

*missing data 



-- - ------- - ----- -NODEL CON DITIONS------ - -- -- --- -- --- ------ - - -PRO OTY PE C NDI T! DHS ----- - - - - -- ------ --
F l l E P:: AK 1 % ARR . PEAK 1 % mo ~.u M FEA K 5 :; ARR . 1 !:, ARR. P AK 15 % O i D 5% EHC> S lll1 
NAl'i E CG HC . TIH E T Il1E TIME CO HC. TIM E T l'!E T ME TI ME T !M E 

% > (SEC > ( SEC > (S EC> o:- S) < :n ( SEC > U ; C > ( S C) ( SE C) (S EC ) ( x- s ) 

GOOJOO 1 . 7 s . , 10 . 0 11 . 5 . 13 7.3 373 . 0 . 377 . • . 413 . 22 . lb 
GO 0301 2 . , , . a 7 . 8 1-4 . 7 . 27 1 0 . 7 258 . 0 . 291 . 0 . 545 . 43 . 40 
G00302 2 . 7 •., 5 . • 33 . 3 . 40 11 . 1 1% . 0 . 203 . • . HO . 64 . 56 
G00303 • . 5 S.8 7. 1 40 . 4 . 45 17 . 2 217 . 2, 3 . 2, 5 . 27• . 1515 . 71 . ,a 
G00304 2 . 1 7 . 3 7 . 7 23 . 3 . 27 s . , 2 74 . 0. 29 • . • . 5 2 9 . 43 . 9• 
GOOH5 1 . 2 11. • 11 . 5 18 . 7 . 13 S . 3 4 30 . I) . 43 0 . • . ,a, . 21 . 6 7 
G 0030, . 7 0 . 0 10.4 0 . 0 . 04 3 . 0 0. 0 . 391 . •. () . 6 . 6• 
G00307 . 5 0 . 0 10 . , 0 . 0 . 01 2 . 1 0 . 0 . 410 . • . () . 1 . 4 S 

.... 
H00300 . 1 0 . 0 . 2 0 . 0 . 02 ., I) . 0 . 7 . • . 0 . 3 . b6 Q\ .... 
Hl) •301 . 2 0 . 0 7 . 5 0 . 0 . 01 .,. 

• I 0 . 0 . 28 • . • . 0 . 1 . 46 
H00302 . 3 0 . 0 70 . 0 0 . 0 . 04 1. 3 0 . • . 2629. 0 . 0 . 7 . 27 
HO •3 03 . 4 0 .0 , . 1 0 . 0 . 02 1 . 8 0 . 0 . 2 31:. . •. () _ 3 . 'J 1 
H00304 1 . ' 7 . , 7 . 9 8 . 7 . 05 6 . 9 28-ti . 0 . 295 . • . 311 . 8 . 08 
Hc>0305 3.0 6 . 3 8 . 8 25 . 3 . 24 12 . 0 24 0 . 0 . 33 2. •. 4 34 . 38 . 53 
H00304i .. , 3.5 • . 6 41 . 2 .4' 1 7 . 7 132 . 15 0 . 17 3 . 244 . 866 . 77 . 84 
H0 0307 ' . 7 3 . 1 5 . 8 21 . 9 . 48 2 4 . 1 1 1 5 . 1 3 1 . 2 1 9 . 2b2 . 820 . 74 . 00 

I OOHO . 2 0 . 0 51 . 0 0 . 0 . 02 1 . 0 0 . 0 . 1 913 . 0 . 0 . 3 . 58 
IO 03 C>1 . 2 0 . 0 '47 . 3 0 . 0 . 03 . 9 0 . 0. 1 774 . 0 . 0 . 5 . 41 -

1 00302 . 3 I) . 0 3, . 1 0 . 0 . 04 1 . 2 0 . 0 . 1354 . • . 0 . 7 . 03 
! ••303 . 3 0 . 0 5 . 3 0 . 0 . 08 1 . 4 0 . 0. 19 9 . • . 0 . 13 . 4 2 
I c>OH• . 1 0 . 0 . 6 0 . 0 . 01 . 4 0 . 0 . 2 1 . 0 . 0 . . 91 
!00305 . 2 0 . 0 26 . 0 0 . 0 . 02 . 8 0 . 0 . <;7 4 . • . () . 2 . 86 
!00306 . 3 0 . 0 2£ . 5 0 . 0 . 03 1 . 1 0 . 0 . 9% . 0 . 0 . 4.80 
I 1)¢307 * 

*missing data 

' !. 



- ---- MOC'EL COH IT IONS-------------- -- - -------- ---PROTOTYPE ND!TIGN S--- - ------- --- ---- -
F: L E F£ AK 1% ARR. EAK 1 :~ E HD ~-U l-1 F-EAK 5 :; A F: R . 1 :: :.: AR R. AK 15% EMO ~% E NO SUl1 
:~MME C:O HC. T lf1 E l ME TIKE CO HC . T 111 E T I H t! E Tl !'! E T ! H £ 

> ( SEC > •, EC> (S EC> (~•: -S) ( % ) ( SEC > ( ~; E C > ( C ) r: SEC ) (S EC :, ( x- s ) 

J 1)•3• 0 . , 0 . 0 1. 3 0 . 0 . 02 2 . 8 0 . 0 . 51 . • . 0 . 2. 67 
JO <>301 . 7 0 . 0 1. 3 0 . 0 . 03 2 . 9 0 . 0 . 5 1 . 0 . 0. 4 . 98 
H\0302 * 
J003• 3 * 
Jl)03(>4 . 2 0.0 1. 3 0 . 0 . 01 1. 0 0 . 0 . 51 . 0 . 0. 1 . 65 

J 00305 . 5 0 . 0 1 . 3 0 . 0 . 00 2 . 2 0 . 0 . 51 . • . 0 . .n 
Jt\•3•b ., • . O 1 . 3 O . • . 02 2 . 7 0 . •. 51 . 0 . 0 . 3 . S <;< 

,I 00307 . 2 • . O 6, . 8 0 . 0 . 00 . 7 0 . 0 . 2€-19 . c, . () . . 7 3 

1(00300 ., 0 . 0 10 . J 0 . 0 . 04 3 . 8 0. 0 . 38 f> . 0 . 0 . 6.62 ..... 
1(00301 . 5 0 . 0 10 . 2 0 . 0 . 03 2 . 2 0. 0 . 38 4 . • . 0 . 4 . H °' 1(0•302 1 . 1 10 . 4 1• . 4 18 . 4 . 11 4 . 7 0 . 0 . 38j . 0 . 0 . 17 . 33 N 

1(00303 1 . 1 10 . 8 18 . 3 18. 4 . 23 4.7 0 . 0 . £,8 8 . • . 0 . 37 . 52 
K 00304 . 6 0 . 0 8 . 7 0 . 0 . 07 2 . S 0 . 0 . 328 . • . 0 . 1 2 . O 2 
1(00305 . 7 0 . 0 11. S 0 . 0 . 09 2 . 9 0 . 0 . 433 . • . 0 . 1~ . 1, 
K00306 ., •.• 17 . 3 0 . 0 . 06 4 . 0 0 . 0 . 64') . 0 . 0 . 9.63 
K00307 . 2 0.0 18 . 3 0 . 0 . 03 . 9 0 . 0 . &8 7 . 0 . 0 . 4 . 5 4 

LO 03 00 . 1 •.O s, . 4 0 . 0 . 01 . 5 0 . 0. 220 7 . 0 . 0. 1 . ~ :, 

LO 03 • 1 . 1 0 . 0 . 0 0.0 . 01 . , 0 . 0 . 1 . • . () . 1 . 6 2 
L0 03•2 . 3 0 . 0 9 . 6 0 . 0 . 03 1 . 4 0 . 0 . 35 f> . • . 0 . 4 . H 
L00303 . 4 0 . 0 . 2 0 . 0 . 03 1 . 7 0 . 0 . 8 . • . 0 . S . 0 8 
L 003•4 1 . 0 7 . 2 7 . 2 1• . 0 . 1 1 4 . 4 0 . 0 . 26 9 . • . 0 . 17 . 15 
L00305 1 . 1 12 . 8 12.8 18 . 4 . 19 4 . 7 I) . 0 . 47€- . • . 0 . 31 . 3 0 
L 1)03 0b 1 . S 8 . 0 8 . S 12. 8 . 17 6 . 5 ]08 . 0 . 31b . • . 453. 27.7• 
L00307 l . 7 1.0 , .. 10 . 7 . 14 7 . 1 330 . I) . 34 9 . • . 3 8 9 . 2 2 . 88 

*missing data 



------- - ---------NODEL CONOITIOHS-------------- -- -----------PROTOTYPE COHD!T!DHS------------------- -
FILE PEAK 1% ARR . PEAK 1 % E liD SUN PEA 5% ARR . 1 5 % ARR . HA¥. 1 5 ~; E HD 5'.~ EH I> SUH 
HANE CO HC . TINE TINE TINE COH T INE Tl HE Tll'IE TI ME TI!1E 

( .,. •, . ,~ , CSE C > C SEC> (SEC> ( ~<>·S ) ( •, '• ( SEC;, ( SEC ;, (SEC ) (S EC ) ( 5 EC ;, ( ){ - s ) 

N(>l\3• 0 .6 0.0 1. 2 0 . 0 . 06 2.4 0 . 0. 4 5 . • . I) . 'j . 4 1 
Hl)•3•1 . 5 0 . 0 1 . 2 0 . 0 . 02 2 . 0 0. 0 . H, . • . 0 . 2 . 86 
11 • •3 •2 .8 0.0 1 . 3 0 . 0 . 03 3. 5 () . 0 . 4 6 . •. 0 . 5. 6 2 
Nt>0303 * . 2 . 01 Hl'•304 0 . 0 1 . 2 0 . 0 . 9 0 . 0 . 4 5. 0 . 0 . 1 .32 
111)03•5 . 6 0 . 0 1 . 2 0 . 0 . 01 2 . 6 () . 0. 4 5 . • . () . . 9 9 

f'll,\ •3l\6 . 2 0 . 0 40 . 6 0 . • . 01 1 . 0 I). 0 . 1509 . • . 0. 1 . 94 
110•30 7 . 1 0 . 0 3 0 . 1 O . • . 00 .6 0. 0 . 111 8 . • . 0. . () 6 

NO 03 00 . 2 0 . 0 . 8 0 . 0 . 0 1 . 7 0 . 0 . 2 8 . • . 0 . . 8 9 ..... 
H0•301 . 2 0 . 0 . 0 0 . 0 . 02 . 7 0. 0. 1 . • . 0 . 2 . 85 °' V, 
HO 03 •2 . 5 0 . 0 54 . 4 0 . 0 . 09 2 . 0 0. () . 2 02 1 . 0. 0 . 14 . 94 
t{()•303 . 7 0 . 0 16.8 0 . 0 . 18 3.0 0 . 0 . 62 4 . 0 . 0 . 28 . 78 
H003l\4 . 1 0.0 56. 4 0 . 0 . 03 . 4 0. 0. 2 097 . •. 0 . - 5. 43 
N00305 . 3 0 . 0 33.3 0 . 0 . 06 1.4 () . 0. 1236 . • . () . 1 0 . S 2 
HO 03 06 . 5 0.0 1 f> . 7 0 . 0 . 05 2 . 1 I) . 0. f,2 3 . •. I). 7 . 9 8 
N00307 . 1 0 . 0 .0 0.0 . 01 . 4 0 . 0. 1 . • . () . 2 . 1 1 

PO 03 0 0 . 3 0 . 0 13 . 2 0 . 0 . 03 1 . 1 0 . l' . 4 ti'? . ( •. (). 5 . 25 
P003C·1 . 2 • . O 41. 8 0.0 . 02 . 8 () . 0 . 1S54 . ,, . 0 . 3 . 94 
Pl\•3<)2 . 4 • . 0 3. 7 I) . • . o, 1. 7 0 . 0 . 138 . •. !) . 1 c, . 2 4 
Pl) •3•3 . 8 0 . 0 4 1. 8 0 . 0 . 09 3 . 5 0. () . 1S54 . • . () 15 . 46 
p (, •30 4 . 2 0 . 0 1 2 . 1 0 . 0 . 03 . 7 0 . 0 . 45 0 . • . 0 . 4 . 34 
PO •3 OS . 4 0 . 0 41. 8 0 . 0 . 04 1 . 9 0 . I) . 155 4 . •. () . 6 .62 
P00306 . 5 0 . 0 41. 8 0 . 0 . 05 2 . 1 0 . l' . 1554 . <·. 0 . 8.34 
P<i•307 . 4 0 . 0 2 1 . 8 O . • . 08 1 . 7 0 . () . 80 9 . •. 0 . 12 . 34 

*m i ss ing dat a 



-----------------NOOEL CONOITIOHS------------ - - ------------- - PROTOTYPE COHDITIDHS--------- - -------- - - -
FILE PEAK 1~ AR~ . PEAK 1% EHO SUN PEAK 5% Ali'R . 15% AH . PEAK 15% EHO !:,% EHi> SLll1 
HAKE COHC . Tl KE TIKE TINE COHC . TINE TINE TINE TINE TINE en (SEC> (SEC) (SEC) o:- S) (:O <SEC) <SEC) <HC: ) CSE (') <S EC ) (X -S> 

Q 0•3•0 . 2 • . • 58.2 O . • . •1 1. 0 0 . 0 . 2 H,3. • . 0. 2 25 Q 0•3•1 . 2 0.0 H . S O . • . 01 . 8 0 . 0 . 1•% . • . 0 . 1 . '? QC>•3•2 . 5 • . O 27 . 5 O . • . o, 2 . 2 0 . 0 . 1•21 . •. 0 . 9 . 46 Q O •3 •3 . 5 • . O 3• . 3 O . • . 03 2 . 2 0 . 0 . 112 8. • . 0 . 5 . 36 Q O •3 •4 . 1 0 . 0 34 . 8 O . • . 03 . f> 0 . 0 . 1292 . • . 0 . 5 26 ...... 
°' QOC>305 . 2 0 . 0 13 . 3 O . • . •4 1. 0 0 . 0 . 4')3 . <· . 0 . ? . 11 .;:. Q O •3 o, . 5 0.0 1'4 . 3 0 . 0 . 09 2 . 4 0 . 0 . 533 . • . 0 . 1 4 . b 2 QOC>3•7 . 3 0 . 0 29.2 O . • . 03 1. 3 0. 0 . 1 •8? . • . 0 . 5 . 42 



-----------------NOOEL COHOITIOHS- -- ------ - ---- ----------- ---P ROTOTYPE COHOITIOHS------------------- -
FILE PEAK U ARR . PEAK 1 % EHD SUN PEAK 5% Ali'R . 1 5% ARR. PE AK 15% EHO 5% EHi> SUl1 
H Al1 E COHC . TINE TINE TINE COHC . TI 11 E TI 11 E TINE Til'IE TINE 

< :n (SEC> (SEC> <SEC> ( x-s) ( % ) <SEC> <SEC > (SEC) (SEC> <SEC > ( X - S > 

E O 1 'J 00 15 . 0 14 8 . 1 1 59 . J 190 . 2 4 . 87 43 . 9 5557 . 5561 . S'i79. 706 4. 7132 . 5 Ei 4 . I 
E01901 7 . 8 148 . 5 164 . 2 189 . 0 2 . 48 27.4 5572 . 5581 . 6162 . €,9 4 2 . 7086. 3 53 . 1 
E01902 4.3 152.7 1'8.5 187 . 9 1 . 1' 16 . 7 5732 . 5 885. 632 5 . 67 8j _ 7050 . 181 . 9 
E01903 3.8 157 . 5 178 . 3 1 91 . 4 1. 08 1 5 . 0 5913 . 0. 6693 . 0. 7142 . 170 . 5 
E O 19 04 1 . ' 1H, . 9 1'8 . 1 186 . 7 . 35 f. . 7 6 2 93 . 0. 6 30 7 . • . f,9 24 . 57 . 75 
£01'05 . 2 0 . 0 15.9 0.0 . 14 1. 1 0 . 0 . SH. 0 . 0 . 22 . 47 
EO 1906 . 7 0.0 179. £ 0 . 0 . 11 3.0 0 . 0 . 6740 . 0 . 0 . 17 . 57 
E01H7 . 1 0.0 6•.£ 0.0 . •6 . £ 0. 0 . 2274 . • . 0. 10 . 2 8 

..... 
F O 1 'H>O . £, 0 . 0 180 . 6 0 . 0 . 01 2 5 0. 0 . 6776 . 0 . 0 . 1 . 8 5 Q\ 

Vl 
F01901 * 
F O 19 02 ., 0 . 0 18• . 6 0 . 0 . 02 2 . 6 0 . 0 . 677f>. 0 . 0 . 2 . 6 2 
H1903 . 8 0 . 0 180 . 4 0 . 0 . 01 3 . £, 0 . 0 . 676'J . • . () . 1 . H 
F01904 * 
F O 19 05 2.0 180 . £ 181. 0 183 . 0 . 06 8.3 6776 . (). 6 79 3 . • . €,8 65 . 9 . H, 
F0190£ 6 . 7 154 . 4 1 75 . 7 183 . 4 . 80 2 4 . 1 5795 . 6103. f.592 . 67 7 7 . 6875 . 118 . 7 
F01907 12 . 8 148 . 8 172 . 7 187 . 2 3.22 39 . 5 5 584 . 5 E.2 2 . 648 2 . 6')46 . 70 21 . 407. 2 

GO 19 00 7.7 82.6 183 . 4 1 C)4 . 8 1 . 04 27 . 0 3100 . 6042 . 6881 . 700• . 7311 . 154 . 0 C01901 1 0. 1 80 . 'J 181. 3 1 91 . 4 3 . 22 33.2 3 038 . 5'51. 6&03 . 70 70 . 7182. 4 4 5 . 1 CO 19 02 14. 8 99 . 6 181.£ 211. 1 S . 29 43 . 6 3 7£,8. 559 2 . 68H 7152 . 7277 . b 58 . 4 GO 19 03 15 . 5 95 . 6 172 . 3 195 . 8 S . 82 44 . 8 4134 . 558 7 . 64H . 7137 . 7348 . 71• . 0 GO 1 'J 04 10 . 4 14 3 . 5 172 . 2 197 . 9 3 . 59 H.O 5390 . 5612 . 6 46 2 . 70% . 73 90 . 4 7& . 1 CO 19 05 , . 2 154 . 0 180 . 6 201 . 6 3 . 06 3 1. 0 5 781 . 5873 . 677?. 72 7, . 75 54 . 413 . 8 GO 19 Ob 8.2 151 . 5 172 . 8 193 . 9 2 . 61 28 . 3 5688 . 5795 . 6 483 . 7157 . 72 66 . 357 . 5 G01'07 6 . 1 154 . 0 175 . 5 193 . 9 1 . 88 22 . 3 57,0. 5879 . 6S8S . 710• . 7268 . 27• . 3 

*missing data 



------- - ---- - ----"ODEL COHDITIOHS----------- - -- ----------- - --PROTOTYPE tOHOITIOHS----- - --- - -- - ---- ----
FILE PEAK t:c ARR. PEAK 1 % E HI> SUN PEAK 5% ARR . 15% ARR . PEAK 15% EHD 5% EHD SUN 
HA"E COHC . TI"E TI"E TI"E COHC . TINE TINE TINE TINE TINE . 

(:0 <SEC> <SEC> (SEC> ( x-s) (%) <SEC> (SEC> (SEC) <SEC> (SEC > t X-S> 

H c> 19 c>O 1 . , liB . 5 1'9 . 0 184 . 8 . . 11 8 . 1 '330 . I) . !>341. 0 . £>927. 18 . 02 
H01901 3 . 1 158 . 7 16£ . 7 187 . 1 . 48 12 . 4 5990 . 0 . 625 5 . • . 7018 . 75 . 51 
H01902 5 . 0 15i . 2 1'6 . 2 187 . 8 1. 18 19.0 58b4 . 5991 . 1>23 5 . 6930 . 70 27. 1 73 . 6 
H01903 8 . 3 149 . 9 17£ . 4 189 . 3 2. 3, 28 . 7 5626. 5689 . 6621 . 7008 . 7102 . 323. 3 
H01CJ04 8.9 10 . 0 180 . 3 194 . 5 2 . 64 30 . 3 5555 . 5611 . 6 76 7 . 6950 . 7295 . 361 . 8 
HO 1 CJ 05 11 . 8 151. i 185 . 4 199 . 1 4 . 21 37 . 3 56'1 . 5 72 4 . 6958 . 72 4, . 7445 . 528 . 1 
HO 19 06 15.2 CJO. 7 1,, . 2 19• . 9 5 . 37 44 . 3 3417 . 555 8 . 6351 . 7111 . 731•). ,5,.6 
H01'J07 9 . 4 95 . 2 170 . 0 192 . 2 2 . 98 31. 5 5578 . 5 639 . 6 38 0 . 70 4 1. 7207 . 4 0 4 . 8 

.... 
JO 19 00 C, . 0 ~ . '5 0 . 0 . 00 . 4 0 . 0 . 245 . 0 . 0 . . 15 °' . l °' J01901 . 2 0 . 0 180 . 5 0 . 0 . 00 . 8 0 . 0 . 6 774 . •. 0. . 4 S 
JO 1'02 . 1 0.0 24 . 3 0 . 0 . 00 ., 0 . 0 . 911 . • . 0. . 4 3 
Jl)lCJOJ .• 0.0 180 . 7 0.0 . 01 1. 8 0 . 0 . 6779 . 0 . 0 . 1 . S 2 - - -
JO 190• . 4 0 . 0 23 . 2 0 . 0 . 01 1. 7 0 . 0 . 870 . • . 0 . 1 . 6 7 
J01CJl)5 . 4 0.0 23 . 2 0 . 0 . 03 1. 8 0 . 0 . 871 . 0 . 0 . 5. 1 0 
Jo1,o, ., 0 . 0 23 . 2 0 . 0 . 01 2 . 7 0 . 0 . 870 . • . 0 . 1 . 18 
J01'1)7* 

j:;1))100"' 
K01'Jl)1 * 
KO 19• • * 

i; 761. 1(0191)5 3 . 8 2 3 . 4 180 . 2 t 95 . 6 3 . 24 1 S . 1 876 . b 761 . 68 4 9 . 7334 . 505 . 3 
KO 1 CJ o, 4 . 7 20 . 4 1 78. 1 1 94 . 4 1. 18 1 8 . 0 5H2 . 65?1) , 6£83 . 68i'9 . 7293 . 1 79 . 0 
K019C> ? 1 . 0 182 . b 18i . s 182 . 8 . 24 • . S 0 . 0 . 6 s, 1 . 0 . 0 . 39 . '6 

*missing data 



------- -- -------- "ODEL COHDITIOHS-- - ----------- ----------- - --PROTOTYPE COHOITIOHS----- - - - --------- - -- -
FILE PE AK U ARR . PEAK 1 % E HD SU" PEl'.IK 5 % A RR . 1 5% ARR . PEAK 15% END 5% EHD SUK 
H~l1E COHC . Tll1E T 111 E Tin COHC . T 111 E Til'IE TIME Tll'IE TI NE 

( % > < SEC> ( SEC> (SEC> ( x- s ) ( % ) (SEC> ( SE C > ( SEC ) <SEC > <SEC > ( x-s ) 

L019C>O t . 8 16~• - 8 171 . S t 94 . • . 52 7 . 6 t.240 . 0 . 643:, . • . 7225. 83 . f. 6 
L01901 2 . 9 15& . 2 168 . 2 1 98 . • 1 15 11 . 6 !> 8 ~-6 . l) . f, 3 1 2. • . 7 :j :, 1 . l 3 • . ~. 
L • 19•2 4 . 4 155. 4 172 . 9 201 . 1 . 71 H . r, 5 830 . 6 26 3 . 649• . 7016 . 75?? . 258 . ? 
L01903 3 . 4 152 . 5 164 . 8 202 . 3 . ~3 1 3 . b 5723. 0 . t-18 €, . C> . ?517 . 14!:, . 3 
LO 19<.~4 3 . 6 15 2 . S 1£>7 . S 2 02 . 4 1 . 35 14 . 2 5723 . 0 . f, :?8 ~-. (> . 7376 . 207 . 6. 
L O 19 05 4 . 3 15£ . 2 177 . S 204. 8 1 . 58 16 . 6 58€-6 . 642 2 . f. 6-6 2 66 7 6 . 7 6 80 . 2 4 2 . 4 
LO 19 C>!:i 6 . 2 151. 8 I 7 •. S 2 04 . 1 2 . 78 22 . 7 5714 . 5 i:4 7 . 6:<9 ~ . ?2 7 6 . 76 :.2 . 403 . • 
L019•7 5 . 7 152 . f> 1 SJ . 1 2 03 . 1 2 . 32 21 . 2 5 i' ,,S4 . :I '1 0 8 . t-872 . /'2. !) 3. 7492 . 3 :{ 7 4 

KO 1 9 00 . 6 0 . 0 2 O~, . 2 O . • . •:.! 2 . i' 0 . 0 . 7700. • . (). 2 . €, °' ---J 

!'101901 . 4 • . O 11 . 0 0 . 0 . •O 1 . 6 0 . 0 . • 1 I . • . 0 . . Jb 
11 0 1902 1 . 0 204 . 3 204.3 204 . 3 . 03 4 . 3 0 . 0 . ?f. 6 f. . •. () . 4 . 6 1 
1101903 1 . 1 201. 2 2 0 1 . 2 210 . 8 . 18 4 . 8 0 . 0. 7:,0 . • . 0 . 29 . 58 
1101904 . 2 0 . 0 2(13. 4 v . • . 03 . 9 0 . 0 . ? f.3 • . 0 . 0 . 4 . 7 4 
1101 9 05 . 4 0.0 205 . 2 0 . 0 . 03 1 . 7 0. 0. 7 70 2 . • . 0 . 4 . 43 
KO 19 06 . 9 0 . 0 2 05 . 2 O . • . •6 4 . 0 0 . 0 . 7701. 0 . 0 . 10 . 49 
11 0 1907 . 3 O. • 3 . 8 O . • . • 3 1 . 2 0 . 0 . 143 . • . 0 . 5 . 5 3 

H019~\0 " 0 . 0 144 . 3 O . • . 0 1 . 8 0 . 0 . S 4 1? . • . 0 . 2 . 1 2 . "-
HO!'J ~\I . 2 • . 0 J• . 2 O . • . 01 . 9 0' • . l 1 3 4 . 0 . 0 . ' 8 '-' 
HOl'h\2 . 2 0 . 0 2 31 . 4 O . • . 00 . 9 0 . 0. 868 4. • . 0 . . 2 0 
H019•3 . 2 • - 0 148 . 6 () . • . 04 . 8 0 . 0 . 55 7 8 . • . 0 . 6 . () 1 
HO 1 9 •4 . 0 0 . 0 203 . 3 O. • . 00 . 0 0 . 0 . 763 • . Co • 0. . 1• 
H • 19 •5 . 2 0 . 0 144 . 3 O. • . • 1 . 9 0 . 0 . 5 ,. 1 7 . • . () ' 1 . 8 1 
H01906 . 7 0 . 0 144. 3 O . • . •1 3 . t 0 . ~' . 54lf. . • . 0 . 2 . H 
H0190 7 . 4 • . 0 183.7 O . • . 01 1 . 6 0 . 0 . 6 89~• . • . 0. 2 . H 



-------- - --------NOOEL COHOITIOHS-------------- ------ - -------PROTOTYPE COHDITIONS-- - -- - - - ---- - ---- - - --
FILE PE AK 1% ARI< . PEAK 1% EHD SUN PEAK S % fi RR . 1 5% ARR. PEAK !S% EHD :,% EHv SLil1 
HAHE COHC . TINE TINE Tl NE COHC . TI HE TINE Tll'IE THIE TI!1E 

< :n <SEC) (SEC) (SEC> ( x- s) ( % ) ( SEC ) ( SEC > ( SEC) (SEC) <SEC > ( X - S > 

PO 19 •O 2 . 3 1'2.0 1 8 • . 1 2•2 . 1 . 72 9 . 4 6136 . 0 . 6 75 8 . • . 75 78 . 1 l !:, .· • 
P019•1 2 . 2 108 . 3 189 . 9 2 05 . 2 1 . f.6 8 . 9 6133 . 0 . 712 8 . (> . ? H,1 . 2U, 9 
PO 19 02 2 . , H,4 . 4 188 . 1 2 o, . 8 1 . 18 1 0 . 8 6 t 68 . 0 . 7 •5 7 . • . 76 f..4 . 1 88. 3 
Pi>l903 2 . 1 H.2 . 7 1 8 ! . 2 1 97 . 2 . f8 8 . 9 6 2 75 . ,:, . E.79'J . • . 74 •1 . 11•.3 
PO 19 •4 1 . 3 l 7 'J . ~. t 8 4 . i 93 . :, . 39 " ., 6929 . 0 . 6 ~33 •. 70 35 63 . 6 ? J . ' 
PO 19 •5 1 . I) t 4 4 . 5 188 . 4 2 •4. :, . :,9 7.8 6475 . ,;, . 706 '?. • . 7 5 • 1 . I) 5 . 7 • 
PO 19 06 2 . 1 U-.3 . 8 187 . 0 2 O() . 'I . 70 8 . 7 6 1 99 . () _ 7•1 7 . 0 . 75 30 . 1 t 3 . 4 
P•l!J•7 2 . 2 16 4 . 1 185 . 6 2 •2 . 1 . 68 9 . 0 6 22() . 0 . 6%:, • . ?5(:,5 . 108 . 2 ,_. 

°' 00 

Q O 19 00 t . 7 173 . 7 l 8 8. 3 1. 97 . 6 . 38 7. 1 66 04 . ~\ . 7•6 5 . • ?392 . 6 2. 0 l 0019•1 1 . 3 17 4 . 3 1 8 l. 5 1 90 . 9 . 23 5 . • 6810 . 0 . 68 1 • . • . ?1 03 . 37 . 6• Q019C>2 1 . ? 162. 3 165 . 7 199 . 4 . 40 
Q019•3 * 7 . () 6091 . 0 . 6218 . • . 74-83 . 6 4 . 1 3 
Q O 19 •4 1 . ' 163 . 5 190 . 9 t 94 . 9 . 62 6.6 6323. ~\ . 7 l 6 :, . • . 7'166. 1 O• . 3 Q O l 9 •5 1 . 0 0 . 0 215 . 8 0 . 0 . 30 • . 2 0 . 0 8•9', . • . () . 48 . 98 
Q O 19 06 4 . 1 9 7 . 2 186 . 9 2 21 . t- 2 . 73 16. f) 4439 . 623 } . 7•12 . ? I 2 1 . &315 . 4 23 . 'j 
0019<>7 3 . 7 138 . 4 185. E- 216 . 2 2 . 0ti t" . s 52H . I) . "<;i, • . 7920 . 321. 

*missing data 



-------------- -- -NODEL COHDJTJOHS---------- --- - -- -- --- -------PROTOTYPE COHO ITI OHS-------- - - -- - ---- ----
FILE PEAK U ARR . PE AK 1 % EHi> SUN PEAK S% ARR. 15% ARR . F-EAK 1 S :, E HO 5% EIH• Sll l1 
HANE COHC . TINE TI 11 E Tl NE COHC . TI t1 E TI 11 E Til'IE TI !'IE T I!1 E 

( :o <SEC> CS EC> < SEC> ( x- s) ( % ) ( SEC > ( SEC> CS.EC) CS EC) <SEC :, ( ){ - s ; 

E020•0 33 . 5 2 . 6 6 . 1 51 . • b . 70 69 . 2 98 . 10 1 . 229 . 18 59 . 19 0 8 . 727 . 4 
E02001 21 . 9 1. 6 4 . 4 43. 8 3 . 09 55 . 5 60 . H . 165 . 161 9 . 16 41 . 38•. 7 
£02002 14 . 3 . 0 5 . 2 34 . 5 1 . 51 42 . 5 1 . 11 3 . 196 . 76~-- 1294 . 2 03. ~,, 
E0 20•3 14 . 1 3 . 6 6 . 4 34 . 2 l . 84 4 2 . 1 136 . HO . 24 1 . 8 3 5 . 122 0 . 2H . 2 
E020•4 6 . 5 4 . 3 6 . 6 2, . 7 . 79 23 . 7 1£4 . 194 . 24 E- . 6 52 . 98S . 11 7 . 5 
E02005 3 . 6 1• . 9 11. 4 24 . 0 . 33 14. 4 410 . 0 . 43¢ . •. 885 . S 1 . 0 5 
E02006 1 . 8 10 . 4 10 . 7 18 . 2 . 12 7 .4 HO . 0. 403 . 0 . 682 . 18 . 4 5 
E020• 7 . 1 0.0 44 . 7 0 . 0 . 02 . 6 0 . 0 . HH . •. (). 3 . 1 9 

F 020 oo . 2 0 . 0 11.9 0. 0 . 05 . 9 0 . 0 . 44 6 . 0 . 0 . 8 . 44 ...... 
°' F0-2001 . 2 0 . 0 11 . 6 0 . 0 . 01 . 9 0 . 0. 437. 0 . () . 2 . 4 1 ID 

F 020•2 3 . 6 7 . 4 8 . 2 15 . 4 . 13 14. 2 2 79 . 0 . 30b . • . 3 86 . 20 . H 
F02003 8 . 2 7 . 1 9 . 4 21 . 5 . 48 28 .4 265 . 30 9 . 354 . 445 . 783 . 70 . 44 
F0-2004 8 . 8 3 . 2 6 . 0 22 . 3 . 62 3 0 . 1 121 . 123 . 225 . 322 . 836 . 9 0 . 7 5 
F 0 2005 12 . 2 6 . 2 9 . 6 26 . 9 1. 35 38 . 2 231 . 239 . 360 . 8 82 . 'HO . 179 . 7 
F 020 o, 23 .4 1 . 8 4 . 3 40 . 2 2 . 49 57 . 6 6 9 . 7 1 . 16 2. 8 4 5 . 93S . 2 8 9 . 4 
F020 07 33.8 1 . 0 3 . 4 41 . 6 4 . 31 69 . 4 39 . 39 . 12 7. 153&. . 15 57 . 481.4 

GO 2 0 •O 17., l . 8 5 . 0 48 . • 3 . 69 48 . 6 69. 72. 18 7 . 171 9 . 1800 . 471 . 1 
C02001 20 . 7 . 8 3 . 7 54 . 5 4.68 53 . 7 30 . 39. 14 • . 1, 56 . 18 1 (l . %3 . 6 
G02002 26 .9 1. 3 4 . 0 50. 3 6.49 6 2 . 1 48. 51 . 14 9 . 17 03 . 1863 . 71• . 8 
G02003 29 . 6 l . 7 4 . 8 60 . 5 6 . 93 65 . 2 €- 5 . 70 . 18 0 . 17 55 . 22 71 . 7 5• .2 
G02004 19 . 9 1. 3 4 . 4 50 . • 4 . 1 CJ 52 . 6 51 . lib . 167. 1610 . 18 71 . 518-. 3 
G•2:005 18.5 b . 1 ~ - 2 53 . 6 3 . 97 50 . 3 228 . 236 . 34:; . 18C.4 . 20 OS. 493 . 8 
G02oo, 18.2 3 . 2 b . 2 4 7 . 4 3 . 57 . 4 9 7 119 . 130 . 232. 16 3 7 . 1779 . 4 5(• . 2 
G020C>7 12 . 9 3.8 6.6 48 9 2 . 71 39. 7 144 . 149 . 246 . 15H . 18 24 . ::IF., 4 



------- --- -------NOOEL COHOITIOH S-- ------------ --------- - ----PROTOlYPE LOHDllJOHS-- -- --- - --- -- ---- - - - -
F l LE F'E AK 1% ARR . PEAK 1 % E HD SUM PE AK 5 % A RR . 1 ~,% AR R . FEAK 1 % E:. NO 5'.{ EH!> SLIN 

HHHE. COHC . TINE T 111 E T 1 11 E cot•c . T 1 NE 11"£ Tl NE T J !'IE 1 ll'IE 
( % > (SE(.> ( SEC> ( Sf C > ( x- s) ( :o ( SEC> (SEC> ( Sf C) <SH ) (S F.C :• ( X-·S ) 

H02000 8 . 4 5 . 9 8.2 31 . 8 . '17 2 '1. 0 2 21 . 24 0 . 30 f, 71 • . 11 88 . 1 41 . 6 
H02001 11 . 5 5 . 9 8 . 1 52 . 6 1 . 58 3f, . 5 223 . 22 9 . 305 . 946- . 194 7 . 224 . 8 
HO 20 02 17 . 4 2.9 5.6 51 . 3 2. 75 4 8 . 3 1 •9 . 11 2 . 208 . 1762. 19 21 . 362.2 
H02003 25 . 7 2 . 2 5 . 1 51 . 3 • . 34 '°·' 83 . 84. 191 . 18H . 1921 . 524 . 3 
H02004 23 . 9 1 . 3 • .• 54 . 5 4 . 04 58 . 3 51 . 54 . 165 . 1789 . 1998 . 504 . 6 
H02005 2' . 8 s. o 8 . 1 £0.8 5 . 95 ,2 . 0 188 . 194 . 30 5 . 20 7 fs . 2274 . 68<; . 3 
H02006 25 . 3 1 . 1 • . 5 58 . 0 6 . 52 ,o . 1 39 . 46. 17 • . 19 03 . 2119 . 737 . 5 
H02 007 15 . 5 3 . 1 5 . • 53 . 1 4 . 31 44 . 8 118 . 12 1 . 20 4 . 19 1 7 . 1992 . 540.5 

J 02000 ., 0.0 11 . 7 0.0 . 01 2 . 4 0 . • . • 39 . •. 0 . 1. In ..... 
J02001 . 5 • . O 1 • . 0 0 . 0 . 00 2 . • 0 . 0 . 525. • . 0 . . • • --..J 

0 

JQ2002 1 . 1 11. 8 11. 8 11 . 8 . 05 • . 8 0 . 0 . 44 2 . • . 0 . 7 . 64 
JQ2003 1 . 5 11. 7 11 . 7 11 . 8 . 05 f> . 2 •• 1 . 0 . •41. • . 442 . 8 . 48 
JQ200• .• • . • 11 . 7 O . • . 03 1. 8 0 . • . •4• . •. 0 . • . 'H 
J 020()5 .5 0 . 0 22 . 5 0 . 0 . 03 2 . 1 0 . 0 . 84 3 . • . 0 . 4 . ~2 
J 02006 2 . 0 9 . • 10 . 5 2, . 1 . 25 8 . • 355 . 0 . 3'>4 . (> . 975. 39 . 7• 
J 020•7 4 . 2 6.6 9.4 33 . 1 . 71 16. 3 249. 28 7 . 352. 4 4 • . 12 34 . 108 . 3 

K020•0 7.7 5. 1 1 !':I . 2 •5 . 8 2 . •4 2 7 . 1 1 '15 . 2bi' . ::, i' 1 . 134 8 . 1667 . 2 as . • 
K¢20•t 8 . ? 3 . 3 1 • . 6 •5 . 8 2 . 34 29 . 9 128 . 20 5 . 398. 15 1 I . ti' 13 . 324. 3 
K020e>2 10 . 6 3.9 10 . 7 51 . ~- 2 B 34. 'j 147 . 15b . 40 3. 15H . 1913 . • 01. 9 
K•20•3 11 . 5 4 . 1 f> . 7 54 . 51 3 . •2 H . 7 1~4 . Hd . 2~£ . 1 ~8& . 19 84 . 4 •~• . 4 
K•20•4 8 . 4 4 . 1 7 . 8 S 1 . f> 2 . 32 28 . 9 H2 . 18 1 . 2 94 . 13 B 7 . 18 54 . 3 2:. . • 
K•2005 8 . 3 8 . ., 12.S 58 . • 2. • 3 28 . 6 33• . 34 4 . 47•. Hi•= • · 21 3b . 340 . f. 
K020•b 10.5 5.3 7 . 6 57 . ~. 2 . 74 34 . 2 2 00 . 20 8 . 28 f> . 1526- . 21 32 . 3n~. 3 

K02<>e>? 8 . 4 5 . 4 9 . 6 56 . • 2 . 1 28 . 9 ? •8 . 2 2 5 . :{ f> 2 . 1':i2i' . 2 0?? . 33C.. . 3 



-

-- - - - ------------NODEL COHDITIOHS-------------- --------------PROTOTYPE COHOITIOHS---------------------
FILE PEAK 1% ARR . PEAK 1 % E HO SUN PEAi( 5% ARR . 15% ARR. PEAK 15% EHD 5% EHD SUN 
HAHE COHC . TIHE TI11E TI11E COHC . Til1E TINE TINE TI NE Til1E 

c:n <SEC> CS EC> (SEC> ( x- s) ( :o (SEC> (SEC> C S.E C ) <SEC) (SEC ) ( X - S ) 

L0-2• 1) 0 2 . 7 8 . 4 2 :< . 3 43.5 . 70 1 • . 9 3H . I) . 87 3 . C•. 1 6 l)t, j •'.:' . (} L C)20t•1 6.3 ~ - 3 9 . 8 48. !:, 1 . 43 2 3 . 1 1 99 . t:2 9 . 3H . 8? 4 . 16•9 . 2 •~ . f., L0-2•• 2 8 . 7 5 . 1 8 . 5 50 . '.:I 2 . •2 29 . 9 197 . 226. 318 . l t 1 ? . 1765 2&4 . 9 L020t•3 * 
L0-2004 * 
L02(>1>5 8 . l 7 . 7 9 . 6 57 . • l . t, 7 2 8. 0 290 . 326 . 36 l . 'l;, B-. 19 82 . ? • 4 . f( L020•ti l 3 . 8 4 . 2 7. 1 56. 2 .3. 25 41 . 5 1-58 . 16 8 . 26:L lb Ot,. 20 34 . 4 2 t, .. 7 L02007 1 1 . 7 4 . 4 8 . 8 51 . 5 2 . 82 37 . 0 1 70 . 20 7. 33 l . 1582 . 19 l 7 . 3 75 . 4 

!10 ~~' OU 5 . 3 7 . 2 1 7 . 7 5'3 . 6 1 . 7 '3 2 • . 1 272 . 36 6. £,6 3 . 12 2£,. 22 2 5 . 2 6 4 . ;> ..... 
---..J 11 020•1 3 . IJ 7.2 23 . 1 ~. 4 . 1 1 . 18 1 5 . 2 270. 86 8 . t. €, i:< . 1 0 l 3. 20 22 . 1? 5 . ~' ..... 110"2 0 02 2 . 6 1 • . 8 24 . 3 4 a . ,; . 37 1 • . 6 4 05 . 0 . 311. • . 1 s ~o . 58 . 9') 110-20•3 3 . 1 1 0 . 6 2 • . 6 51 . 1 . 45 1 2. l:, 3 ',7 . I). 92 2 . C· . H- 3 1 . 70 . 78 M:)20•4 . 7 • . O 16 . ~ O . • . • !\ 3 . ~\ 0. I) . 611:: . • . 0 . 8 . 0:. 11 1) 2005 .• 0 . 0 33 . 7 O.• . 03 1 . 7 0. I) . 1264 . •. 0 . • . 5 4 11 :)2<h•6 . 6 • . 0 30 . 3 0.0 . 05 ? " 0 . t• . 113 f, . • . 0 . 8 . 1 8 . J 1102<)0 7 . 4 0 . 0 3• . 6 O.• . 02 1 . 6 I) ' 0 . 1 1 4 >?- . •. () _ 4 . () 2 

Hc)200 0 . 2 O. • 1 2 . 4 O . • . 02 1 . 0 0 . I) . 465 . • . 0. 2 . 99 H1)20•l . 1 O.• 71 . 3 O . • . 01 . 6 0 . I) . 2€-78 • . 0 . .89 H0-20(•2 . 6 0 . 0 12 . 4 0 . 0 . 01 2 . 8 I) . 0 . 465 . • . 0 . 1 . 1 9 H0-2c)03 . 5 O. • 31 . 7 O . • . 02 2 . 3 0 . 0 . 1 1 8 9 . • . I) . 2.78 Ho20•4 . t • . O 1 2 . 4 0.0 . 01 . 5 0 . C• . 46 4 . C• . 0 . t . S 7 H02c)•5 . 6 0 . 0 1 2 . 4 0.0 . Ot 2 . 7 0 . C• . 4 6 :, . • . 0 . . 3 1 H02 1)•6 . 8 0 . 0 1 2 . 4 0 . 0 . •t 3 . 5 0 . 0. 464 . • . 0 . 1 . 8 ? IHJ;i()(•? .• 0 . 0 1 2 . 4 0 . 0 . •3 1. 8 0 . 0. H,:, . •. 0 . ~. 4 

*missing data 



-----------------"ODEL COHOJTIOHS-------------- ---- - ------ - --PROTOTYPE COHOITIOHS-- - -- - - - - - -- - -- -- -- - -
FILE PEAK U ARR . PEAK t E HD SU" PEAK 5% ARR . 15% ARR. PEAK 15% EHO 5% EHi> SIJl1 
HA"E COHC . T l"E TI"E Tl"E COHC . TI 11 E TIIH Tl11E T l 11E TIME 

( > <SEC> (SEC> <SEC> ( x-s) ( ~) ( 5 EC > (SEC > <SEC > <SEC > <SEC > ( X-·S > 

P 0 2 0 0 0 3 . 5 1 0 . 0 18 . 8 59 . 8 1 . 07 13. 7 3 £< 7 . 0 . 70 6 . 0 . 22 39 . 1 6 ~- . 1 
P02I)0t 3.2 10 . 0 22 . 4 56 . 0 1 . 18 t 2 . 9 3 89 . 0 . 842 . • . 2 1> 7 1 . 18 2 . 5 
P02t) 02 3 . 2 10 . 7 t €-. 8 55 . 2 1 . 13 12.9 4 •O . 0 . f>3 t). • . 1975 . 1 74 . 6 
P020•3 2 . 7 8 . 7 28 . 0 52 . 6 . 68 11 . • 325 . I) . t •4 9 . • . 1 7 €-8 . 1 07 . 5 
P0-2 00 4 2 . 0 f> . 4 1 .-. ? 

' • I 5 1 . 2 . f> O 8 . 3 3 ? 3. 0 . 4n. • . 1 6 9 8 . 9 5 . 1 2 
P0-2I)05 2 . 2 1 J . 1 27 . 8 62 . 3 . 63 8 . 9 524 . 0 . t 04 3 . • . 1724. 1 0 • . 4 
P021)•6 2 . 8 8 . 7 23. 5 57 . 2 . 88 11 . 4 327 . 0 . 88 0 . • . 2 142 . 13& . 5 ..... P02007 2 . 9 9 . 9 1 7 . 1 60 . 7 . 87 1 1 . 6 372 . 0 . f,4 2 . • . 2 103 1 ::u:, ? -...l 

N 

Q 1)21) 1) 0 2 . 3 15 . 5 24 . 3 53 . 0 . 55 9 . 3 583 . 0 . 914 . • . 1H3 . 87 . 37 
002 1) • 1 3 . 6 8 . 5 21. 6 62 . 0 1. 30 1 4 . 1 346 . 0 . 81 2 . 0 2 317 . 200 . 3 
Ql)2I) 02 3 . 2 9 . 7 19. 9 60 . 2 l. 09 1 2. 9 H-3 . 0 . 748 . • . 19 9 () . 169 €, 
Q0-2003 3 . 2 9 . 7 16 . 8 f,5 . 7 . 91> 1 2. 8 365 . 0 . 632 . •. 2 221 . 1H . 3 
Q 0'21) 04 2 . 5 9 . 8 20 . 7 58 . • . 86 1 • . 0 384. 0 . 778 . • . 20 85 . 1 35 . • 
Q i) 2 1) ¢5 * Ql)200 6 4 . 0 7 . 1 24 . 2 58 . 5 l . 1 9 15 . 7 2 76 . 8• 9 . 910 . 9 11 . 20 65 . 183 . l 
Ql) ,007 4 . 2 7 . 2 25 . 7 ~.9 . 9 l. 48 16 . 2 2 78 . ~<1 7 . %6- . 11 7 4 . 21 30 . ? ? :- C: 

*missing data 



-----------------KODEL COHDITIOHS--------- ----- --------------PROTOTYPE COHOITIOHS------ - ------- --- - -- · 
FILE PEAK U ARR . PEAK U EHD SU" PEAK 5% ARR. 15% ARR. PEAf 15 % E HD 5% EHi> SllH 
HA"E COHC. TI"E TI"E TINE COHC . TINE TINE TINE Tll'IE Tl11E 

< :n (SEC> (S EC> (SEC> ( x-s) ( :o (SE C> ( SEC> ( SEC ) ( SEC ) <S EC ) ( X-·S ) 

E0-21•0 6 . 3 4 . 7 5 . 7 9 . 6 . 22 2 2 . 9 177 . 18 S . 215 . .! 9 <; . 354 . 3 2 . 1 9 
£02101 .4 0 . 0 2 . 0 0 . 0 . 03 1 . 8 0 . 0 . 75 . • . 0 . 4 . 92 
E0-21•2 . 5 0 . 0 2 . • O.• . 05 2 . 1 0 . 0 . 7 5. • . () . 7 . 75 
E0-21• 3 .7 0.0 2 . 0 0 . 0 . 05 3 . 2 0 . I) . 75 . •. 0 . 8 . 9 0 
E0-2104 .2 0.0 2 . 0 0 . 0 . 01 . 7 0 . I)_ 74 . 0 . 0 . . 9 2 
E02105 . 5 0 . 0 2 . 0 O. • . •3 2 . 1 0. 0 . 74 . 0 . 0 . 4 . 44 
E0-2106 . 3 0 . 0 1 . 0 O . • . 04 1 . 5 0 . 0 . H . • . I) . 6 . 84 
E0 21•7 . 1 0 . 0 49 . 9 O . • . •1 .5 0 . I) _ 1873 . • . () . 2 . 07 

F0-2100 . 2 0 . 0 45 . 2 0 . 0 . 01 . 9 0 . 0. 1695. 0 . 0 . 2 . 31 .... 
--..J 

F0-2101 . 1 0 . 0 31. 7 0 . 0 . 02 . 6 0 . 0 . 1191 . • . 0 . 3 . 54 v-l 

F0-21•2 . 3 0 . C) 55 . 3 O. • . 05 1. 3 0 . 0 . 2077 . • . 0 . 7 . 59 
F0-2103 . 3 • . O 45 . 2 O. • . 02 1. 3 0 . 0 . lf. 9 5 . 0 . 0 . 4 . 12 
F 021 04 . 1 0 . 0 . 0 0 . 0 . 01 . 4 0 . 0 . 1 . 0. 0 . 1 . H 

F0-2105 . 1 0 . 0 9 . 2 0 . 0 . 01 . , 0 . I). 344 . •. 0 . 1 . 8 S 

F0-2106 . 1 0 . 0 . 4 0 . 0 . 03 . , 0 . 0 . lb . 0 . 0 . 5 .75 

F02107 3 . 2 4 . 6 5 . 0 5 . 4 . •4 12 . 7 172 . I) . 18 6 . 6 2 (,() . 7 . 06 

G02100 1 . 8 9 . 2 9.4 17 . 2 . 10 7 . 5 348. (I . 351 . 0 . 640 . 1 6 . 3 1 
C0-2101 4 . 1 3 . 2 4.7 38 . 3 . 32 16. 1 124. 1' 9 . 17 5 . 1 8 f • . 9 21i> . 5 0 . 51 
G0-2102 6 . 1 3. 5 4 . 9 34 . 7 . 70 22 . 3 132 . 15 3 . 18 5 . 360 . 1283 . 1 07 . & 

G0-2103 4 . 5 3.9 5 . 2 49 . 6 . 73 17 . 5 147 . 184 . 194. 301 . 15 • 1 . 112 . <; 
C0-2104 2 . , ,., 10 . 4 20 . 1 . 31 10 . 5 255 . 0 . 389 . 0 . 665 . 49.23 
C0-2105 1 . 9 9 . 4 11. 3 17.0 . 12 7 . 9 364 . o . 422 . • . 4 8-9 . 1 9 . 81 
G0210ti . 2 0 . 0 4 . 0 I) . 0 . 02 1 . 0 0 . 0 . 15 • . 0 . I) . 3.5• 
G0-2107 . 1 • . O . 1 0 . 0 . 01 . 3 0 . 0 . 4 . • . (). 1 . 15 



-----------------NODEL COHDJTIOH S-------------- --------------PROT OTYPE COHDITIOHS- - ---- -------------· FILE PE AK l % AR Ii: PEAK 1 % E HD SUN PE AK 5 % A RR . 1 5% ARR . PE At'. 15:, EHO " EH Ii Slll1 -· HAKE COtH:. TINE 1 Ii'! E 1 ! ME COHC . l I 11 E TIME T 1 Mf T l ME Ht E ( 4 ) (~EC > ( S EC > ( SE C ) ( '.:';- s ) ( :n ( SH> ( SEC> f H r: ) ( SE ( ) ' E f. ) ( ~~ -5 ) 

H02t<>O . 2 () . () 1' . 8 0 . () . ()3 1.0 0 . 0 . 74 5 . () . 0 . 5 . 07 H02t<>t . 1 0 . 0 . 3 0.0 . 03 . 6 0 . 0 . 13 . • . 0 . 5 . 52 H021<>2 . 3 • . O 62 . 6 0 . 0 . 03 t . 3 0 . 0 . 2351 . • . 0 . 5 . 5 1 H02103 3.0 S.4 s . , 9 . 6 . 13 12 . 1 2•4 . 0 . 211 . • . 362 . 19 . 9:, H021C>4 4 . 5 3 . 2 4 . 0 10.2 . 22 17 . S 119 . 14 0 . 152 . 1 99 . 382 . 33 . 74 H021•5 8 . 3 6.4 8 . 3 23 . 9 . 63 28 . 7 2'41 . 2, 5 . 310 . 50-€- . 8 t-7 . '3 1 . 2 • Htr21 <>6 10 . 4 2 . 4 5 . 2 23 . 2 . 8') 34 . 0 93 . 1 O 6. l'H . 4 39. 8 65 . 125 . 1 H02107 7 . 4 2., 6 . 0 20. 2 . 49 26 . 3 115 . 1, 7. 226 . 373 . 51' . 7 2 . 11 

,10 2100 . 5 0 . 0 3 . 7 O . • . 01 2 . 3 0. 0 . 14 0 . 0 . 0 . 1 . 6 9 ..... 
-..J J021•1 . 7 0 . 0 38 . 9 O . • . •1 3 . 0 0. 0 . 145 9 . • . 0 . 1 . 2 9 J021•2 * J02103 * 

J02104 .4 0.0 38 . 9 O . • . 00 t. 9 0 . () . 1459 . • . 0 . . 34 J021•5 . 3 •.O 38 . ') O . • . 01 1 . 4 I) . 0 . t 459 . • . 0. 1 . 06 JO 21 •6 * 
J02107 . 1 0 . 0 . • O . • . •O . 4 C• . 0 . 1 . • . 0 . . 22 

K 0-21 •O * 
t: 0 21 • 1 * K~) 21•2 t . 3 13. • t 5 . 1 17 . • . 21 5 . 5 ~t&S . 0 . 565 . • . 6•5. 3 J . 6 1 t:0-21•3 1 . 5 13 . 0 13 . 7 18 . 1 . 22 6 . 3 4 88 . 0 . 51~ . • . 6 78 . 36 . • • K 021 •4 1 . 1 1 0. 1 11.? 14 . . 1 7 4 . 8 0 . 0 . 4B . • . 0 . 2r . 62 r.o ;;.us 1 . 1 1 B. 9 1 8 . 9 20 . ~. . 15 4 . ~ 0 . • . 71 ~ . • . 0 . 23 . 72 Kl) d 06 1 . 0 0 . • 11 . J O . • . 15 • ,, 0 . "· 42 2. • . 0 . 2 •. 3 6 . t. Kl~21•7 . 6 • . () t 2. O . • . •4 2 . 4 0 . 0 . 46 2 . •. 0 . 7 . 31 

*missing data 



-----------------"ODEL COHDITIOHS-------------- --------------PROlOTYPE COHD!l!OHS----------------- - ----
FILE F'E AK 1% ARR . PEAK 1 % Fr~D SUN PEAK 5% An . 1 5% ARR F-EM'. 1s:c EHD :'.,% EtE• SUl1 
H Al1 E COHC. 1 HIE l IM E 1111 E COHC . 1 I 11 E 1 ItH. Tl !1( TI !'IE. l l M [ 

( % > <SEC> < SEC > (SEC> ( x- s) ( % ) ( SEC > ( SEC > < SEC ) (SEC) < SEC > ( X - S > 

L 021 • !) .3 •.• 57 . 5 O . • . 02 1 . 2 !) . 0 . 2 1 5-; . • . 0 . 3 _1-; 
L021•1 .• •. 0 2• . 6 O . • . •4 1 . t=. 0 . 0 . 774 . • . () . 6 . 7£. 
L021l\2 1 . 0 17 . 3 17 . 3 18 . 4 . 12 4. 4 0 . !) 6.5 l . • . 0 . 20 . 2 7 
l.0211)3 1 . 3 16 . 2 16 . 4 19 " . 13 ~j . 5 614 I) . 614 . • . 617 . 20 . 64 ·-· l.1)21•4 . 7 0 . 0 11 . 3 O . • . •8 3. !) 0 . !) . 42 f. . • . 0 . 1 3 . !) i) 
L 0-21 •5 1 . 3 1 2 . 9 1 4. • 1? . :, . 15 " " 524. l\ . :,2 4 . c,. 5 34 . 2 4 . 77 ~, . .., 
L021l\6 1 . 8 8 . 2 9 . 1 18 . 1 . 23 7 . t=. 315 . !) . 34 2 . • . 6 ~o . 3 7 . 3 ~; 
L021t\? 1 . 5 9 . 6 9 . 7 14 . 4 . 13 6 . 2 3M . 0 . 3b:, . •. 4 3 5 . 20 . 6-; 

11 l'r 21 •• . 3 • . O 6- . :, () . • . •4 1 . 1 0. C) . 2• 4 . •. 0 . 7 . H ..... 
'-l 11 0 2101 . 6 • . • 4 1 . 6. •. • . 21 ?. . 7 0 . f) . 1:,61 . c~ . () . 3 4 . 9 7 u, 

11021 •2 . 5 •.O 1 7. i O . • . 02 2 . 3 0. 0 . 6• 3 . • . 0 . 3.21 
11021•3 .5 • . • 2 8 . 4 O . • . •3 2 . 3 0 . 0 . 1 •66. . •. 0. S . 1 9 
110 21 •4 . 1 0. 0 68 . 2 O . • . •2 . 7 0 . 0 . 2~5(j . c, . 0 . 2.61 
1102105 .• • . O 1 7 . 1 O.• . • 1 1. s 0 . 0 . f,4 2 • . 0. . 94 
1'1021•6 .• • . O 2 8 . 4 O . • . •1 1 . 7 0 . 0 . 1 •6 :, . • . 0 . . 93 
1102107 . 2 • . O 69 . f, O . • . 01 . 8 0 . I) . 2 6. I 1 . • . 0 1 . 0 ::: 

H021,\ 0 .2 • . O 41 . 7 I) . • •1 1 . I) 0. !) . 1:.6 7 . • 0 . 1 . ~· H0-21•1 .2 • . • 4 1 . 8 O . • . • 1 1 . 1 0 . I) . 1 :,i, 7. • . () . 1 . 9 2 
- - -H021•2 .• 0. l' 4 1 . t:1 O . • . •3 1 . 8 0 . V . 1 %8 . ~- 0. 4 . 18 

H 021 03 . 5 • . O H . 8 O . • . •2 2 . 2 0 . 0 . £,3 • . • . 0. 2 . Ii 4 
H ¢21 • • . 2 • . O 9 . 8 O . • . •2 . 7 0 . I) . 367 . • . 0. 2 . 73 
H<)2105 .3 • . O 16 . 8 O . • . •2 1 . 2 0 . 0 . €-3 • . • . 0 . 2: . 7 4 
1{¢2106 . 7 • . O 41.7 O . • . • • 3 . 2 0 . I). 1567 . • . 0 . G . 07 
H021•7 . 1 0 . 0 2 0. 4 O . • . •1 . 5 0 . 0 . 76 5 . • . 0 . 1 . 1 2 



-- - --------------"ODEL COHDITIOHS-------------- ----------- - --FROTOTYPE COHOITIOHS-------- -- -------- - - -
FILE PEAK 1:( ARR . PEAK 1 ;, E HD SUN PEAK 51/. ARR . 15% ARR. PEAK 151/. EHD ~% EH[) Slll1 
NAHE COHC . TINE TINE TINE CONC . TINE TiltE TI NE TI NE TI NE 

( :o <SEC> <SEC> <SEC> ( x- s) ( /, ) <SEC> ( SEC > (SEC) (SEC) (SEC > ( x- s ) 

P021i> t) . 7 C) • C) 1 . 8 ()_I) • C) 1 2 . 9 0 . I) . 6 9 . • . 0. l . 5 1 Po21•1 . 8 O.c> 24 . 3 O . • . n 3 . 5 1) . 0 . 9 I 2 • . 0. 4 . 02 P02102 * 
P¢21•3 * 
P¢2104 . 5 0 . C) 59.3 () . () . 02 2 . i 0 . 0 . 2Z27 . • . (l . 2 57 P¢21•5 . 7 C) • C) 5 . 1 () . 0 . •5 3 . 2 0 . 0 . 191. •. 0 . 7 . 69 P021•6 . 8 () . C) 7 () . 7 (). • . •4 3 . 3 0 . I). 2654 . () . 0 . 6 . 99 P1)21•7 . 6 O. • 4 . . 4 O . • . •3 2 . 5 0 . 0 . l 70 4 . (, . 0 . 4 . 84 

Q ¢ 21 ()() . 3 0 . 0 39 . e O.• . 02 1 . 3 0. 
I-' 

0 . 1484 . • . 0 . 2.% --i Q 021 01 .• 0 . 0 4 • . 1 0 . () . 05 l. 7 0 . °' Q¢21•2 .7 0. 1 50 !:, . (, . 0 . 8 . H-(I . C) 39.5 0 . 0 . t 1 3 . 1 0 . • . 1482 . • . Q021•3 .9 0 . 0 H . 6 O . • . 09 3 . El 0 . • . 148 ::, . 0 . 18 . 23 
• 0. 14.17 Qt)2 1 •4 .• 0 . 0 U . 4 O . • . •3 l. 6 Q¢2105 . 3 0 . 0 39 . 6 0 . 0 . 72 9 . • . !) . 5 . 56 Q¢2t •6 * 0 . 0 . •1 1. t 0 . () . 1485 . • . 0 . t . 77 Q02t ()7 . 5 0 . 0 13 . 4 O . • . •5 2 . 3 0 . c> . !:,03. • . 0 . 8 . 9 '.:, 

*missing data 



-- - --------------NOOEL COHOITIOHS-------------- --------------PROTOTYPE CONDITIDHS--------------------· 
FILE PEAK U AH . PEAK 1 :, E HI> SU 11 PEAK 5% ARR . 1 5% AR!i' . PEAK 15% END 5% EH I> Slll1 
HANE COHC. TI 11 E TI 11 E TINE COHC . Til1E TI 11 E TI 11£ TIME TI 11 E 

( % > (SEC> (SEC> (SEC> ( x-s) ( % ) <SEC> ( SEC i (SEC ) <SEC> <SEC ) ( x-s > 

E O 3 7 00 13 . 4 i5 . 2 1 i 2 . 1 231 . • 5 . 93 H> . 8 2449. 5513 . b •8 1 . 72 8 9 . 8515 . 792 . 8 E 0 3- 7 C•l 1 0 . 8 107 . 2 163 . 5 201 . 8 3 . 54 35 . 0 4027 . 5 54 1 . 6137 . 7159 . 73 • O . 4 f.t, . 5 £ () 37•2 9 . 3 14 8 . 3 162 . 3 1 91 . 7 2. 12 31 . 4 5 5£6 . 5713 . b•91 . 70 1 f.. 71 73 . 296 . 7 EC,?,703 6 . 1 56 . 6 162 . 6 1 89 . 4 1 . 12 2 2 . 4 2126 . 5895 . 6 101 . £, 755 . 7108 . l H. 2 £03704 3 . 5 157 . 5 161.5 189 . 7 . 52 14 . 0 5912 . •. 6 <•6 1 . • . 70 90 . 82 . 08 E()37•5 2 . 8 163 . 5 166. 2 182 . 7 . 2, 11. S (>142 . 0 . 623'1 . • . €-795 . 4 1 . 7 2 E O 37 06 1 . 9 56 . 8 16 4 . 2 1 70 . 5 . 14 7 . 8 6 1 50 . 0 . 6161 . 0 . £.387 . 23 . 22 £03707 . 6 0 . 0 164 . 6 0 . 0 . 02 2 . 7 0 . c, . 6 17 7 . • . () . 3 . 4 ( , 

,_. 
-..J 
-..J 

F t>:370 0 . 5 • . 0 23. 4 O.• . 04 2 . 3 0 . 0 . 87 9 . • . 0 . 7 . 3 1 
F03701 . 6 • . • 23.4 0.0 . 02 2 . 8 I) . ~\ . 87 9 . • . (} . 3 . 0 5 
F 03702 2 . 1 23 . 4 184 . 3 184 . 8 . 12 8 . 6 880 . 0. 6915 • . €-933 . 19 . 10 
Ft)3703 3 . 2 23 . 4 182 . 5 185 . 8 . 37 12.9 8 79 . 0. 6848 . 0 . t-9 28. 57 . 95 
F O 37 •4 4 . 5 154 . 2 180.9 184 . 8 . 61 17.4 5789 . 6 72 0 . 6 789 . 681 7 . t-934 . 95 . 06 
F03705 8 . 2 153 . 2 183 . 7 197.5 2 . 32 28 . 5 5 750 . 5 84 5 . 6895 . 7134 . 7H3. 3 24 . 6 
Ft>37t>6 12 . 5 14 8 . 3 178 . 3 196 . 4 3 . '2 38 . 9 5 5 6-6 . 5575 . 66-90. 7127 . 7353 . 4H . 9 
F <>37•7 18 . 4 145 . 6 179 . 0 194 . 9 5 . 83 5 0. c, 54€-6 . 5467. 671€- . 71 53 . 731 O . ,n. f, 
G0 3 /t,>O ., . 8 13 9 . 1 183 . 8 1 98 . 1 2 . 81 32 . 5 5222 . 57':!4 . b l:t'J 6- . 7151 . 74 •1 . 3 8 6- . 6 
G037 •l 7 . 3 125.6 16fs.7 194 . <; 2. 21' 26 . c, 5159 . 5894 . 6 33 2 . 70 7 & . 7313 . 33• . 3 
GO 37 02 12 . 5 89 . 3 1 68 . 1 202. 4 4 . 42 38. 8 Jf,18 . 551;7 . 6 30 'I . 720~ . 7 5 '75 . 6 •2 . '? 
G037•3 13.1 77.5 17•.2 202. 7 5 . 23 4 • . 1 29•9 . 5 6-0 3 . 6388 . 71 6 7. 75 32. 697 . 8 
Gt) 37•4 8 . 6 12 7 . 1 167 . 6 2 01 . 2 3 . 1 '3 2 <; . S 5 5£,8 . 5 €,4 5 . 6 291 . 71 1 f. . 75 32 . 4 5 1 . 4 
G03705 7.7 131 . 6 174 . 1 206 . 5 3 . •1 27. 0 5 744 . 5858 . 653 2 . 73 54 . 7 71 0. 4 1 ~ . £, 
Gt>3706 6 . 8 152 . 3 171 . 1 203 . 3 2 . 43 24 . 5 5717 . 5813 . t, 42 0 . 72 9 • . ?E- 26 . 3 5 1 . 
G037•7 4 . 8 154 . 3 17• . 3 199 . 8 1. 50 1 8 . 1 5733 . 6272 . 638 9 . 7164. 7 475 . 223 . • 



-----------------NOOEL COHOITIOHS-------------- --------------PROTOTYPE tOHOITIOHS--------- - ---- - -- - - --
FILE PEAK J:< ARR . PEAK 1 % EHO SUN FEAK 5% ARR . t 5 % ARR. PEAK 15% EHO :,% EHi) Slll'I 
HAl'IE COHC . TINE TINE TINE COHC . T 11'1 E TINE TI "E T ll'!E T 111 E 

( % > (SEC> (SEC> (SEC> o:-s> ( :o (SEC> <SEC> <SEC> <SEC> < SEC > ( x- s > 

H03 700 8 . 1 . 0 . 0 1 ,7 . 0 1 . 02 28 . 1 1 . 1 . 1. b/ b :: •. 7385 . 15(, . 1 
H03701 5. 1 15 • . 1 176 . 2 197 . 4 1 . 51 19 . 3 5 785 . 6194 . 6611 . 7083. 7391 . 2 2 • . t 
HO 37 02 7 . 1 151 . 6 176 . 2 1 ,7 . 8 2 . 15 25 . 3 5688 . s,5, . 6613 . 71 'H . 7422 . 307 . 9 
H03703 13 . 4 118 . 8 17£ . 0 1,a . s 3 . '2 • 0 . 8 4457 . 567,. 6603 . 7333 . 74:,7_ 508 . <; 
H0370• • . 8 148 . 0 176- . 5 198 . 8 l. •2 1 8 . • 5557 . 655' . 6622 . 6856 . 7423 . 21 7 . 9 
H03705 , ., 11 7 . 1 165 . 6 19' . 2 2.02 2• . 8 5122. 5715. 6215. 690 • . 7 4 71 . 30 2 . 3 
H03706 13 . 5 6• . 9 165 . 0 203 . 7 5 . 32 40 . 9 3 0 74. 5 56 5 . 6 1, 3 . 7184 . 76 33 . 6 9:,. 3 
H03707 12 . 9 H . 1 16• .• 2 01 . , 5 . 53 39 . 8 2407 . 5 57 1 . 616 8 . 7 195. 7568 . 732. 9 

175 . 7 1 ,0 . t . 82 1 3 . 9 6 0 11 . 0 . 6:,9 2 . • . 74 2, . 12&.~\ ..... 
103700 3 . 5 159 . 9 --.J 

103701 1 . 8 162 . 5 177 . 2 19•. 3 . 50 7 . • 6 183. 0 . 665•. • . 7248 . 80 . 96 00 

103702 1 . ' 57 . 5 180 . 9 196 . 5 . •3 £ . 8 6' 18 . • . £>788 . •. 7376 . 70 . 22 
103703 t . 8 57 . 4 179 . 5 185. £ . 57 7 . 4 2 1 s, . 0 . 6736. 0 . 6964 . 92 . 47 
IO 37 04 . 9 0 . 0 177 . 8 0 . 0 . 09 3 . 7 0 . 0 . 6671 . • . 0 . 14 . 17 
103705 . 5 0 . 0 1 81. 6 0 . 0 . J 2 2 . 2 0 . I) . 6816 . 0 . () . 2 0 . 11 
IO 37 06 .4 0 . 0 18 J. 6 0 . 0 . 10 l. 6 0 . 0 . 6814. 0 . 0 . 17 . 23 
I 03707 .2 0.0 173. 1 0 . 0 . o, 1. 0 0 . 0 . 64% . 0 0 . 1 0 "- 1 

JO 37 00 . 2 0 . 0 14 • . 9 0 . 0 . 03 ., 0 . 0. :343 7 . 0 . 0 . 4 . 6• 
J03701 . 1 0 . 0 169 . 4 0 . 0 . 03 . 5 0 . 0 . 6357. 0 . 0 . 5 . 05 
,I 1)3702 . , 0.0 1•4 . 9 0 . 0 . 01 2 . 6 0 . 0 . 5'438 . 0 . 0 . 1 . 3 1 
J 03703 . 3 0 . 0 . 1 0 . 0 . 01 1. 4 0 . 0. 3 . 0 . 0 . 1 . 99 
JO 37 04 . 1 0.0 . 3 0 . 0 . 00 . 3 0 . 0 . 1 1 . • . 0. . lb 
J 03705 . 1 0 . 0 5£. ' 0 . 0 . 00 . 5 0 . 0 . 2124 . 0 . 0 . . 23 
J 03706 . 8 0 . 0 14• . 9 0 . 0 . 03 3 . 3 0 . 0. 5437 . 0 . 0 . 4 . 77 
J03707 1 . 9 1'3 . 9 1 88 . 1 192. 9 . 22 7 . 7 6 302 . 0. 7057 . 0 . 7214 . 35 . 56 



-- ---------------MODEL CONDITIOHS-------------- --~-------- - -- PROTOTYPE CONDI TI ONS----------------- - - --
ILE HAK 1% ARR . PEAK 1 :~ E HO SUM FEAK 5:{ ARR . 1 S :: ARR . F'Ei=I K 15'.{ Eli D 5% E H c, S l;M 

i ?IM E CO HC. TINE TINE TINE COHC . T !NE T ! !'! E T It!E rI t-! E THIE 
( % > (S EC > (SEC> (SEC> ( x- s ) ( % ) ( SEC ) ( SE C > (SEC) (SEC ) (SEC > ( )~ - s :, 

K•371)1) 4 . 6 155 . 3 186 . 4 21)0 . 5 1 . 61 1 7. 5 5 830 . 6 14 1 . !i'H4 . 7128 . 7 4 95 . 239 . 9 
K0371)1 4 . J 143 . 7 1 79 . 3 21)8 . 2 1 . 52 16 . b 5842 . 6 52 2 . 672'1 . 71 1 7 . 775 4 . 22~ . 6 
Kt• 371)2 5 . 4 14 3 . 9 18• . 4 210 . • 2 . 10 2 I) . 3 53'78 . 6145 . 677• . 7188 . 78 81 . 3 1 2 . 8 
K0370 3 3 . 9 143 . 7 187 . 9 2 09 . 1 1 . 38 15 . 3 5H1 . 6 42 5. 7 053 . 70 5 4. 7569. 2 11. 4 
K037•4 3 . 5 155 . 0 17' . 7 2 07 . 1 1 . 56 1 4 . I) 5825 . C, . 6744 . 0 . 7689 . 23~ . 7 
K037C>5 3 . 7 1,2 . 2 185 . 2 215 . • 1 . 40 1 4 . 5 6 095 . 0 . 6 950 . • . ?'3€, 4 . 2 1 7 . 2 
K03706 2 . 6 157 . 2 180.4 207 . 7 1 . 1 () 1 0 . 6 6012 . 0 6 771 . • . 7776 . 173 . (1 
Kt)370 7 1 . 9 163 . 9 175.8 21) 1 . 3 . 65 7 . 7 6 1 69 . c, 6:,% . • . 74 52 . 104 . 7 

. 38 8 .6 6142 . I) . 6727 . 0 . 7203 . 1:, 1 . 7 3 ...... 
L03700 2 . 1 1,3 . 5 179 . 3 1 92 . 1 ---1 
Lt)37•1 * \0 

L ~\3702 1 . 4 143 . 2 143 . 2 143 . 3 . 09 f,. I) 5375 . I) . 5375 . • . 5376 . 14 . % 
U\3703 1 . ' 143 . 0 143 . 0 185. 7 . 19 f> . 9 536.6 . I) . 5 366. • . 66 79 . 3 0 . 6 Ii 
l •37•4 2 . 1 159 . 2 174 . 8 t 90 . 0 . 54 8 . 5 59 7 8 . • . 6 55 9 . • . 71 3() . 87 . 00 
LO 37 05 3 . 4 15 7 . 1 175 . 6 199 . 2 1. 09 13 . S 5898 . 0 . 659 0 . • . 7453 . 168 . 7 
L 037 o, 4 . 8 153.3 182 . 3 196. 7 1. 43 18 . 2 58 •9 . 6 48 5 . 6841. 70 04. 738() . 2 1 9 . 6 
L03707 S.S 151 . 0 181 . 4 194 . 2 1. 48 20., 5691 . 6 34 0 . ti 80 9 . 6956 . 7282 . 223 .• 

• 11037•0 1 . 9 159 . 6 178 . 9 2 01 . 7 . 53 7.8 60•9 . I) . 6 71 4. • . 733 4 . 84 . 44 
11037•1 1 . 1 15 9 . 1 159 . 1 159 . 2 . 13 4.8 I) . 0 . 5H2 . • . 0. 2 1 . 9 • 
Nt)3702 1 . 3 159 . 8 1f.5 . 3 195 . 3 . 51 5 . 4 62•4 . 0 . b 20 4 . •. 6 2 88 . 83 . 02 
1103703 * NO 37 04 1 . 1 168 . 9 181. 8 195 . 0 . 25 4 . 8 0 . I) . f. 82 3 . •. () 40 . 62 
1103705 . 7 0 . () 196 . 7 0 . 0 . 1 7 3 . 2 0 . I) . 7381 . • . 0 . 27 . H• 
11037•6 . 7 • . O 22 . 8 I) . • . 08 2 . 9 I) . 0 . 85:, . C• . (l . 1 2 . 9 5 
11 1)3 707 . 2 0 . 0 179 . 6 0 . 0 . •9 . 8 0 . 0 . 6 74 1. • . 0. 14 . Sf. 

*mis.sing data 



-- ------- -~--- --M ODEL CONDIT IONS - - ------- ---- - --~----- -- - - --P ROTOTY PE CDM ITI DNS ----- - - - ------------ -~ ILE PEAK 1% ARR. PEAK 1% END SUN F-EM'. s:: ARR . 1 5 ;: ARR . PE A 15'.: EHD 5 '.{ E tlC> S Li li l~ME COHC . TINE TIHE TIHE COHC . TINE T ! E T H! T !M E T !!i E ( :: > CSE C > <SEC> (SEC> ( x- s) < :n ( SEC > (SEC> CSE C (SEC) ( SEC ;, ( x- s > 

Hi)J.700 . 2 0 . 0 7 1 . 0.0 . 14 1 . 1 0 . 0 . 26-83 . 0 . 0 . 22 . 75 H (137 01 .3 0 . 0 19• . 7 0.0 . 17 1 . 4 0. 0. 7 15 b. •. 0. 28 . 73 HOJ.702 . 5 • . O 11 • . 9 0 . 0 . 27 2.2 0 . 0 . 4 H 1 . • . I) . 44 . 6• Ht\3703 ., • . O 11 S . 5 0 . • . •7 2 . 7 0 . 0 . -4333. • . 0 . 11 . 53 HOJ.704 1 . 0 0 . 0 176 . 9 0 . 0 . 06 4 . 1 0 . 0 . 6637 . • . 0 . 10 . 42 H03705 1 . 8 171. 9 179 . 7 198 . 3 . 34 7 . 5 tib04 . 0 . 6 ? 4 3 . • . 713() . 5 4 . 31 HO 37 •6 2 . 1 165 . 4 175 . 7 194 . 9 . 50 8 . b 6335. I) . f.592 . • . 73•8 . 79 . 98 H03.707 2 . 1 1'S . J 174 . 3 197 . 8 . 63 8.b 6232 . 0 . 654 2 . • . 7375 . 99 . 52 

PO 37 00 2 . 3 161. 4 184 . 3 2 o, . '2 . 83 9 . 6 6071 . • . bH5 . • . 7745 . 1 31 . 1 .... 
00 P03701 2 . 3 158 . 5 18 •. 1 203 . 4 . 71 9.6 5 975 . 0 . 676• . • . 7 5 31 . 1 11 . 8 0 P03702 2 . , 23 . 8 178 . 7 212 . S 1 . 06 11. 7 891 . 0 . 6 70 8 . ( • . 791)6 . 165 . 2 PO 37 03 2.2 23.6 t 7 •. 6 20, . 1 . 64 9 . 2 885 . 0 . 6 55 4 . • . 7477 . 102 . 7 

P03704 1 . 1 1'8 . 7 16 9 . 1 182. 1 . 32 4 . 8 0 . (, . 634 5 . 0 . 0. 52 . 47 Po 37 05 1 . 3 178.4 184 . J 191 . • . 34 5. 4 6916 . t\ . f>jtf, _ •. b9 24 . 5 f> . 1 5 P037•6 t . 3 17 4 . 7 176 . 6 1% . b . 23 5 . 5 6 558 . 0 . 6627 . • . 6.631 . 38 . 67 P03707 . 3 •.O 1 91 . 1 O . • . 08 1. 5 0 . 0 . 717 3 . • . 0. 1 4 . O 9 

Q03700 . 8 0 . 0 195 . 7 0 . 0 . 1 7 3 . 4 0 . I) . 7344 . • . I) . 20 . n Q037•1 1 . 0 187 . 9 187 . 9 1 88 . 1 . 17 4 . 4 0 . 0 . 7•53 . 0 . 0 . 27 . 57 003702 1 . 2 181 . 9 181 . 9 187 . 7 . 2, 5 . 0 0 . 0 . 6&25 . • . 0 . 42 . 08 Q037•3 * 
7038 . Q03704 1 . 2 171. 5 187 . 5 1% . 2 . 40 5 . 3 0 . 7038 . •. 7062 . 64 . 72 QOJ705 1 . ' 169 . 2 193 . 7 204 . 2 . 68 8 . 1 6 4 97 . 0 . 7 26 9 . • . 75 81 . t O 8 . 1 Q O 37 06 2 . 4 1i• . 2 188 . 0 20, . 5 . 84 9 . 8 6 1 47 . 0 . 7•55 . • . 7635 . 1 32 . C> Q03707 2.5 liJ . 4 19• . • 2•2 . 7 . 80 10 . 3 6192 . 0 . 713• . • . 76 C> 1 . 126 . 4 

*missing data 



------ - ----------NODEL CO ND JTIOHS-------------- ---- - - -- --- - --PROT OTYP E CONDI TI ONS- ---- - ---- ----- -- - - -
FIL E F' :: HK 1% ARR . PEAK 1 % mo ~-UM FE AK 5 % A RR. 1 5 i~ ARR . PEA K 15 :~ E HD 5% EtH> S LI ii 

ti ii ME C: O HC . TIME Til1E TI 11 E COHC . TI 11 E TI 11 E TI~£ TI ME T IIH 
( i; > (S EC> C SEC> (S EC> o:-s) < :n ( SEC > ( SEC > ( SEC ) (S EC ) <SEC > ( x- s ) 

E<>38• o 29 . 9 . 8 4 . 9 68 . 3 5 . % 65 . 5 29 . 32 . 182 . 1921 . 25 59 . 6% . 4 

E<>3801 19 . 8 .9 4 . 4 5b . 8 4 . 56 52 . 3 36 . 36 . 16 7 1689 . 2 13 (). 56• . 7 

E1)38•2 15 . 5 1 . 5 4 . 6 53 . 1 3 . 40 4 4 . CJ 55 . 57 . 1 7 1 . 12 7& . 1984 . 4 3~ • . 2 

E0384>3 11 . 1 2 . 4 5 . 5 33 . 8 1 . % 35 . 7 n . 95 . 20b . 1 ()06 . 1255 . 2b• . 1 

E<>384>4 7 . 2 3 . 4 9 . 3 33 . 4 1 . 21 25.5 127 . 15 5 . 35 1 . 8 1 1 . 12 48 . 172 . 5 

E c)38 4>5 6 . 5 7 . 5 1 3 . 1 3b . 8 1 . 18 23 . 7 2 81 . 30 3 . 491 . 8H, . 1375 . H~ . 4 

E • 38 f>b 5 . 3 , . 5 12. 1 34 . 4 . 94 1 CJ . 8 2 46 . 39 5 . 45 6 . 892 . 1214 . lH 2 

E 038 07 2 . 8 7. 7 11 . 7 29 . 9 . 25 11 . 4 293 . I) . 43 9 . • . 111 5 . 39. 31 

,_. 

F•38•0 . 5 f) . 0 14 . 5 O . • . Ol 2. 3 0 . I) . :,4 4 . •. 0 . 2 . 95 00 ,_. 

Fr,3801 4.2 ') . 4 11 . 3 30 . 9 . 4' H . 2 353 . 40 4 . 42 5 . H5. 11 55 . 7 1 . 8 7 

F O 38 •2 7 . 3 7 . 2 1• . 4 37 . 2 . 98 2 5 . CJ 270 . 28 2 . 38 9 . 9 2 4 . 1362 . 145 . 9 

F <>381)3 11 . 4 6 . 4 8 . 7 38 . 4 1 . 63 36 . 4 239 . 24 7 . 3H . 10 0~ . 14 42 . 2 2 4 . 1 

FO 38 04 8 . 9 4 . C) 7 . 7 3b.3 1 . 4 3 30 . 2 186 . 19 9 . 2 8 9 914 . 1331 . 202.B 

F O 38 05 15 . 4 6 . 8 1 • . 6 50 . 3 3 . 35 44 . 8 258 . 264 . 39 8. 1b72 . 1868 . 423 . 3 

F 1)38 Ob 24 . 9 3 . 4 7 . 0 48 . 0 4 . % 59 6 t 2'J . l 3 t . 262 . 1ii17 . 18 00 . 567 . 3 

F•38•7 27 . 5 2 . 7 6 . 9 49 . 7 6. 41 ,2 . 7 1 •2 . t O 3 . 261 . 171:>&- . 18 66 . 6 88 . 6 

G <>38 •O 1 6 . 5 2 . 0 5 . 7 54 . 5 3 . 90 H . 8 75. 93 . 215 . 157£- . 20 41 . 494 . 5 

G<)38<>i 13 . 5 1 . 2 f. . 2 54 . 2 3 . 39 4 1 . 0 46 . 54 . 2 3 3. 159• 2026 . 446 . 5 

GO 38 •2 24 . 7 . 7 3 . 2 55 . 4 4 . 73 59 . 3 25 . 33 . 121 . 151:-5. 2 0 78 . 576 . 1 

GO 38 •3 22., 1. 2 2 . 7 59 . f. 4 . 9() % . 4 45. 54. 102 . 15 8 2 . 223 8 . 5 91 . S 

GO 38 04 16 . 9 1 . t 3 . 5 57 . 2 3 . 44 47 . 5 45. 55 . 131 . 14 ?7 . 1%1 . 452.8 

G 1)38 05 18 . 5 4 . 5 7.0 60 . 3 3 . 74 5 • . t 173 . 18 8 . 26 3 16 77 . 2179 . 4 8 0 . 1 

G03806 18 . 9 2 . 5 5 . 5 54 . 7 3 . 52 50.8 95 . 115 . 20 8. 1588- . 2 () ~' 1 . 451.S 

Gl)38C>7 11 . 4 30 4 . 5 52 . 5 2 . 15 36 . 4 114 . 11 8 . 16 9. 131 8 1%6 . 3 •2 . 7 



· - --· - - - - - - - - - I'! 0 I> EL C ON l:> I T I O H S- - - - - - - - - - - - - - ---- - ----- -- --P ROTO TYPE CONDITIONS----- - - - ---- - ------ -
F ! LE FE HK 1% ARR . PEAK n EHD SUM HAI< 5 :; A RR . 1 5 ARR . PEAK 15% El-10 5% ENC> SUM 
:i ii M E CO HC. TINE TIN E TINE COHC . T 111 E TIN E TIME TIME T ! IH ( :, > (SEC> (S EC> (S EC > ( :-: - s) ( % ) ( SE C > ( :: EC > ( SEC) ( SEC) (S EC > ( x- s > 

HO 38 00 8.3 4 . 8 8 . 0 39 . 5 1 . 69 28 . 7 180 . 18 7 . 30 0 . 1051 . 14 2 1 . 2 39 . 1 
HO 38 01 10 . 5 3 . 5 6 . 0 48 . 6 2 . 16 34 . 4 1 30 . 1 5 ~\ . 22 4 . 12 4 3 . 1810. 295 . • 
Hl)38 •2 13 . 1 2 . f. 4.7 50 . 1 2 . 83 4 • . 1 98 . 10 5 . 175 . 130• . 18 68 . 375 .• 
H(> 38•3 1 9 . f, 2 . 0 8 . 1 53 . 1 4 . 79 52.0 77 . 9 I) . 3u5 . 15 8 2 . 1'H2 . 564 . £ 
Ht>3804 10 . 8 1 . 2 3. 1 48 . 7 1. 93 35 . () 45 . 54 . 11 ::; . 1175 . 1 7 89 . 275 . '; 
Hl)l805 13 . 9 3 . 7 5 . 7 54 . 2 1. 58 41. 9 tl8 . 14 7 . 214 . 1344 . 1917 . 227 . 7 
H0l8•6 27 . 7 . 8 4.2 57 . 3 5 . 6f. f. 3 . 1 31 . 35. 15 7. 1 7 3 9 . 20 45 . 6H . 1 
H~•l8•7 23.3 . 4 3 . 4 5, . 5 5 . 39 57 . 4 16 . 22 . 121,. 16 95 . 2077 . 630 . ? 

IO 38 •O 4 . 5 6 . • 20 . 8 42 . 6 . 92 1 7 . 5 232 . 4 3 1 . 78 2 . 8H . 15 85 . 14• . 9 ..... 
00 11)38()1 2 . f. 6 . 9 11.3 39. 4 . f.0 1 • . 7 21,4 , ~\ . 424 . 0 . 1477 . 93.25 N 

I 1)J8 •2 2 . 8 10 . • 11. 4 39 . 5 . 59 11. 2 374 . 0 428 . • . 14 82 . 91 . 'Je 
! 1)380 3 2 . , 9 . 9 14 . 5 39 . 6 . so 11. 9 372 . 0 . 543. • . 1 4 85 . 78.H 
I 038 04 1 . 4 12 . 4 15 . 2 29 . 5 . 24 6 . 1 4 70. 0 . 571. • . 10ct3 . 38 . 5 5 
103805 . 6 • . O 18 . 0 O . • . 04 2 . 7 0. 0 . 6 77 . • . 0 . £ . H 
I 1)38 •6 1 . 0 0 . 0 11. 5 O.• . 02 4 . 2 0 . 0 . 43• . • . 0. 2 . 72 
11)3807 . S • . O 1 6- . 2 O . • . 04 2 . 4 0 . 0 . 608 . • . 0 . 7 0~ 

H\38•0 . 4 0 . 0 11. 7 0 . 0 . 01 1. 9 0 . 0. 439 . • . 0 . 1 . 6 5 
J Q 18 01 . 4 0 . 0 11. 7 O . • . 03 2 . 0 0 . 0 . 439 . • . I)' 5 . 33 
.)1)3802 1 . 2 11 . 7 11. 7 11 . 7 . 06 5. I) 0. 0 . 439 . • . 0. 9 . 99 
J 1)38 •3 1 . 0 0 . 0 11. 7 O . • . •8 4 . 2 0 . I) . 439 . • . 0 . 12 .% 
,IO 38 •4 1 . 5 12.7 13 . 0 14 . 1 . •9 6 . 4 479 . I) . 48 6 . • . 5•3 . 1 4 . 1 1 
JO 38 •5 3 .5 11.' 15 . 7 23 . 2 . 28 13 . 7 4 39. 0 . 590 . 0 . 8£.3. 43.38 
JO 18 06 6 . 4 7 . 1 11. 7 23 . 8 . 62 23 . 4 266 . 319. 438 . 6 92 . 892 . 92 . 74 
JO 38 • 7 6 . 5 {, . 1 1<> . <> 32 . 7 . 91 23 . S 227 . 25 0 . 37 4 . 6 80 . 1223 . 1 32 . 4 



-- ---------------HODEL CONDil!ONS-------------- ------------- -P ROTOTYPE COHDIT!ONS--------- - - -- ---- - - -
:- ! L E F::AK 1 % AR 1<: . PEAK ! % E HD SUM HAK 5:: ARR . 1 5 :: ARR . PE AK 1 5 :~ E HD S% EtH> S Ul1 
\ AM E CG llC. TIME Tl11E Til'IE CO t~C . TIME T ! I'! E TIME Tl ME T !HE 

:~ > ( SEC > <S EC> ( SEC > o:-S) ( :, ) ( SEC > ( ~;EC > ( SEC) ( SEC ) (SEC > ( x- s ;, 

K~'380() 9 . 1 4 . 0 9.4 54 . 1 2 . 31 30 . 8 151 . 1 7 8 . 354 . 1392 . 19% . 3 2 6.. • 
Kt'381>1 b . 8 3 . 9 8 . 8 56 . 1 2 . ()() 2 4. b 149 . 24 2 . 329 . 12 4 • . 20 84. 29• . 8 
Kt'38•2 9 . 0 2 . 7. 8 . 7 5'3 . 0 2 . 55 3 • . 4 1 • 1 . 186 . 32 E, . 14 3€,. 21•5. 3 S 7 . 9 
Kt' 38 03 7 . 8 2. 7 8. 1 57 . 0 1 . 81 2 7. 4 1 • 1 . 184 . 31)2 . 14 1 2 . 2 ! 41 . 2 6 7 . 4 
KO 38 04 4 . 7 3 . 9 8 . 8 57 . 7 1. 40 1 8 . 1 146 . 275 . 33 1 . 6 99 . 20 83 . 2 1 4 . i_:. 
KO 38 •S 4 . 1 10. S 2• . 2 62 . 8 1 . 42 1 5. 8 4 03 . 579 . 75 8 . 942. - 2326 . 2 1 6 . 2 
K l>J8•6 3 . 0 2 . 7 11. 7 55 . 7 . 94 12 . 0 216 . I) . 441. 0 . 20 86 . 147 . 5 
KO 38 • 7 2 . 3 5 . 9 13 . 6 51 . 6 . 65 9 . 6 2 70 . 0. 51• . 0 . 1916. 103 . 7 

Lt)38•0 4 . 0 9 . 8 13 . 7 47 . 0 . 7() 15.6 369. 5() S . 512 . 562 . 1754 . 108 . • ..... 
L 038 •1 1 . '3 11 . 2 15.3 26. 3 . 22 7 . 8 5 70 . I) . 574. • . 812 . 35 . 93 00 

c,., 
L•3802 2 . 1 1 3 . 4 26. . 5 44.3 . 38 8 . 6 521 . •. 993 . • . 162'3 . 61 . 18 
LO 38 •3 2 . 3 6 . 2 6 . 6 2'3. 9 . 12 9.7 2 48 . • . 249 . 0 . 984 . t 9 . 27 
LO 38 •4 3 . 4 4.0 20 . 9 50 . 1 . 9 t 13 . 5 1 5 t . • . 786 . • . 18 09 . 141. 9 
L•38•S 5 . 8 6.9 9 . 3 53 . 9 1 . 70 21 . 4 2 61 . 30 0 . 35 1 . 11 so. 2007 . 2 51 . • 
L OJ8 06 7.9 4 . 3 7.8 51 . 6. 2 . 06 27 . 5 1 79 . 218 . 291. 12 2 6 . 1927 . 293 . 5 
L 038 •7 7 . 3 4 . 2 12. • 49 . 7 2 . 02 2 f. . I) 1 59 . 2 2 () . 449 . 1182 . 18 62 . 288 . 0 

11038 00 * 11038 01 1 . 2 14 . 4 14. S 26 . 6 . 13 5. () 0. 0 . 54 3 . • . 0 . 20 . 94 
NO 38 02 1 . 2 14 . 6 34. 2 35 . 0 . 22 5 . 1 1284 . Ii . 1284 . • . 13 14 . 35 .6 8 
1103803 * 110.380'4 * 
IH\ 38 05 * 
N Ol8 06 * 
N ~, 38 0 7 1 . 3 23 . 7 27 . 2 28 . j . 13 5 . 4 1 009 . • . 1•22 . 0 . 1022 . 21 . S 2 

*missing data 



- ----- --- - -- - - -H ODEL CON DIT I ON S------ - -- - ---- --~ --- - -- - - - -- PROTO TYPE L t~ I TIO HS - ---- - -- - -- -- - - --·- -
! !.. E F' -' K 1 :: ARR. PEAK ! :~ E HD SUli FE AK 5 .,. 

' • ARR . 1 ::: ;: ARR . P A 1 5 :~ E HD S% E C• SUH 
. E co C. TIM E TIHE Tit1E C.O HC . TrnE T ! !'l E T M TI .-l E T !!1 

( > < SEC > < SEC> (S EC> ( l<-S ) < :n ( SEC > ( SE C > U : C ( S E C ) (S EC ( ~\ -S ) 

H038•0 . 3 O. • 30 . 4 0 . 0 . 02 
HO 38 • 1 * 

1. s 0 . 0 . 114 1 . • . 0 . 3 . 3 & 
H0 38•2* 
HOl8•3 * 
H03804 1 . 7 11 . , 1 4 . 1 29 . 8 : 30 
H038•5 * 

7. 1 4 57 . I) . 53 0 . •. 1112 . 47.S • 
H 1>38 o, * 
H0 3807 * 

P03800 3.3 ,. 3 23 . J 51 . 1 . 95 1 J . 1 350. 0 . l?-7£ . • . 18 26 . 147 . 5 ..... 
00 POl8C,1 3.2 1C, . C, 1' . 7 51 . 5 . 84 12 . 8 38,. 0 . 7 4 • . • . 1855 . 131 . 5 

PO 38 02 4 . 0 9 . , 15 . • 54 . 4 1. 28 15 . 7 372 . 56 2 . 5 6 2 . 6 7 5 . 2 0 42 . lH . 2 
POl803 3 . 7 8 . 9 13 . , 52 . f> 1. 04 14 . 6 335 . 0 . 5 2 0 . 0. 1975 . 160 . 5 
POl804 1 . 4 11. 4 18 . 3 39 . 9 . 34 6 . 1 481. • . 687 . 0 . 146.8 . 55 . 60 
POl805 2 . 0 1£ . 5 31 . 8 46 . 7 . 35 8 . 3 620 . 0 . 119 3 . • . 1713 . 57 . 2 2 
P•l8o, 1 . 8 14 . J J 1. 8 36 . 8 . 1 7 7 . 6 539 . 0 . 119 2. • . 1235 . 2 7 . 45 
P 03807 . 5 0 . 0 39 . 7 0 . 0 . OS 2 . 3 0 . 0 . 148 8 . • . 0 . 8 . 81 

1,1 0380 0 1 . 0 27 . 2 27 . 2 27 . 5 . 21 4 . 4 0 . 0 . 1 •21 . () . 0 . 34. 95 Q•l801 * 1 . 5 1£ . 9 18 . 9 37 . 2 . 28 6 . 3 654 . 0 . 710 . 0. 13b5 . 45 . 81 Q03802 
Q O 38 03 * 
Q O 38 04 2 . 2 9 . 8 1£ . 8 48 . 4 . 71 ., . 2 390 . C, . 631 . • . 17lf> . 1 1 2 . 3 Q03805 3 . 7 11 . 7 20 . 3 f>O . 6 1 . 24 14. 6 446 . I) . H, 2 . 0 . 2 243. 1 8 ~ . 6 
Q O 38 o, 4 . 0 8 . 1 14. 4 56 . 5 1 . 35 15.8 330 . 52 0 . 5 3" . <J49 . 2 1 1 0 . 205 . 0 
Q O 38 0 7 3 . 8 8 . 3 13 . 0 56 . 4 1. 30 1 S . 0 324 . 0 . 488 . 0 . 211 S . 197 . 1 

*missing data 



----------- ------HODEL CONDITIOHS-------------- ----------- - --PRO DTYPE CONDITIONS------------------- -
;:- IL E F-£ AK 1% ARR. PEAK 1 % mo SUM PE AK s:{ AR R . 1 5 ARR . PEAK 15 % EI-ID 5% EtlC> Sl!l1 ·;Hi'! E CG HC. TINE TIME TINE CDHC. TINE T l'!E TI t1E TI !'!E T Ill E 

( % > (SEC> ( SEC > (S EC> O'. -S) ( :n ( SEC ;, u: C > ( SE C) ( SEC ) (S EC > ( x- s > 

E(>39<,\ 0 8 . 8 3 . 1 4 . 4 68 . 8 1 . 1 7 29.9 11 6 . 11 9 . 16 5 . 348 . 22€.4 . 1 7 5 . 1 E•3'Hl1 • . 3 4 . 1 5 . 3 14 . 1 . 25 16. 8 156 . 190 . 20 () . 2 3• . HS . 3 'J. 3 3 EC•39<,\2 . 6 () _ 0 2. 1 0 . 0 . 12 2 . 7 0 . 0 . 7 8 . •. 0 . 2 0. 55 E03903 . 9 0.0 1. 9 0 . 0 . 10 3 . 8 0 . t> . 7 • ' c, . 0 . i 7 . 1 4 £039~\4 . t () . 0 40 . 2 0 . 0 . ()0 . 4 0 . 0 . 150 8 . • . !) . . 8 1 E0391)5 . 2 () _ () 6 3. 7 0.0 . 02 . 7 0. r, . 2 389 . • . 0. 2 . 6 3 E039()b . 3 () _ 0 59 . S 0 . () . 04 1 . 2 0. 0 2233 . • . 0 . 6 . 46 £039 •7 . 2 0 . 0 63 . 1 0 . () . •4 . 9 0 . I) . 2 36 7. (,,_ C• . ~.93 

. • 1 . 7 0 . 1> . 68 1 . • . () . 1 . 99 ..... Fl)39•0 . 2 0 . 0 18 . 2 0 . 0 00 
F•391)1 . 1 0 . 0 10 . 6 0 . 0 . 01 . 6 0 . 0 . 39 8 . • . 0. 2 . 0 5 V, 

F039•2 1 . 9 . 9 . 9 .9 . ()2 7. 7 34 . I) . 34 . • . 35 . 3 . 4 1 
F O 39 CiJ 2 . 9 . 9 . 9 . 9 . 10 11. 6 34 . 0 . 34 . • . 34 . 16 . 66 
F C>J 9 ()4 1 . 1 6 . S 6 . S 6 . 6 . •4 4.6 0 . 0 . 241 . • . 0 . 6 . 22 
F • 39 05 4 . 0 6 . 5 7 . 9 14 . 1 . 26 15 . 6 246 . 28 9 . 2% . 3 37 . 4 97 . 39 . 3~ 
F 039•6 9.0 2 . 4 4 . 4 12. b . 50 30 . 5 91 . 10 4 . 165 . 3 3• . 4 73 . 69 . 9b 
Fl)~go7 13 . 4 1 . 2 3 . 3 12 . b . 92 - 4• . 8 43 . 46 . 124 . 4 4 2 . 4 7 0 . 1 t & . 5 

G c, 39 00 . '1 0 . 0 17.S O . • . lb 3 . 9 () ' () ' 657 . • . () . 2 5 . 6 9 GO 39 •1 1 . 8 6 . 9 2• . 9 21 . 9 . 1 7 7 . 4 2 f. 3 . r.,\ ' 78 ~. 0 . 7 86 . 27 . 54 G0 39<>2 5 . 0 2 . 5 9 . 5 45.2 . 60 1 9. 1 n . 25 S . 355 . 382 . 16 98 . 92 . 29 G03903 5 . 2 7 . 2 8 . 8 45 . 2 . 68 19 . 7 2 7 1 . 3 •.> 6 . 328 . 4 68. 12 44 . 104 . 6 GO 39 04 2 . 8 7 . S 9 . S 20 . 1 . 34 11 . 2 288. 0 . 358 . • . 740 . 54 . 6• GOl9<,\5 2 . 2 t 1. 9 13 . 2 21 . 3 . 25 9 . 0 462 . 0 . 49 6 . • . 6 ,;a . 4 1. 1 0 G039o, 1 . 9 11 . 1 12 . 3 45 . 2 . 14 8. () 4 21 . () . 462 . 0 567 . 22 . 5£. G039•7 1 . 2 12 . 5 12 . 6 12 . j . 07 S . 1 473 . 0. 473 . • . 474 . 11. 11 



-----HODEL CONDITIOHS-------------- ----------- - - -PROTOTY PE HDIT!ONS ----- --- - ---- ------
F: LE F~ AK 1% ARR. PEAK 1 :~ E HD ~-tJ M PEAK 5 :~ A RP. . 1 5 ARR . AK 1 S % E HO :;,% E tH,> Sl! f1 
:;HM E CO HC . TINE Til1E TI KE COM C. TINE TI NE r-!E rIME TIME 

> ( SEC > ( SEC> (S EC > ( :-: - s) ( % ) ( SEC > ( ~;£ C > ( C) ( s £C) (SE C ;. ( x- s ) 

H vs? 00 . 1 0 . 0 65.? 0 . 0 . 01 . 5 0 . 0 . 246 7. 0 . () . 1 . ? 3 

HO 3901 . 0 0 . 0 H . 7 0 . 0 . 00 . 1 0 . 0 . 1303 . 0 . 0 . . 7 • 
H03902 . 3 0 . 0 62.8 0 . 0 . 01 1. 5 0 . 0 . 2355 . 0 . 0 . 1 . 34 
H03903 t . 4 t O. 7 10 . 7 11 . 2 . 03 5 . 8 4 00 . 0. 40 0 . 0 . -418. S . 63 
HO 39 04 .8 0 . 0 8 . 6 0 . 0 . 04 3 . 4 0. 0 . 322 . 0 . 0. 6 . 4 2 
HO 39 05 2 . 6 b . 5 8 . b 14. 0 . 12 1 O . b 246 . 0 . 32 1 . 0. 520 . 1 8 . 6 4 
H,\3906 5.6 3 . 3 5 . 2 23 . 3 . 48 20.8 125 . 14 0 . 1 ?4 . 252 . 5% . 73 . 7 2 
H03907 5 . 2 3 . 1 4 . 5 22 . 0 . 54 19 . 6 116 . 134 . 168 . 284 . 82', . 82 . 69 

IO 39 00 .4 0 . 0 18. 1 0.0 . 02 1 . 8 0 . I). 67" . 0. () . 3 . 78 ...... 
I03901 . 5 0 . 0 1 7 . 9 0 . 0 . 03 2 . 2 0 . 0 . E-71. 0. 0. 4 . 2 0 00 

103902 1 . 0 0 . 0 1 8 . 1 0 . 0 . 05 4 . 2 0. 0 . E-8 0 . 0 . 0 . 8 . 75 °' 
I 03903 * 
I I) 39 04 . 2 0 . 0 18 . 1 0 . 0 . 02 1 . 1 0 . I) . E-713 . 0 . 0 . 3 . H 
IO 39 05 . 7 0 . 0 1 8 . 1 0 . 0 . 02 2 . 9 0 . 0 . 67 9 . • . 0 . 2 . 6 2 
I 039 06 ., 0 . 0 18 . 1 0 . 0 . 01 2 . 5 I) . 0 . £,7 8 . 0 . 0 . 1 . 2 5 
I03907 . 1 0.0 b9 . 2 O . • . 01 . 5 () . 0 . 259 7 . • . 0 . 2 . 22 

Jo 39 00 . 2 0 . 0 7 . 7 0 . 0 . 01 . 8 0 . 0 . 28 7 . 0 . 0 . 1 . 1 5 
J 039 01 .2 0 . 0 17.7 0 . 0 . 02 1.0 0 . 0 . 6-H . • . 0 . 3 . 78 
,1 () 39 0 2 . 6 0.0 1 . S 0 . 0 . 04 2.5 0 . I) . H . • . () . 7 . 15 
J,'3903 .8 0 . 0 1 . 5 0.0 . 09 3 . 6 0 . 0 . 56 . • . 0 . 15 . 07 
J (} 39 (•4 . 1 0 . 0 1 . 4 0 . 0 . 00 . 4 0 . 0 . 54 . 0 . () . . 73 
J t) 39 05 . 3 0 . 0 1.5 0 . 0 . 00 1 . 2 0 . 0. 55 . 0 . 0 . . 34 
J • 39 06 1 . 0 1. 4 1 . 4 1 . s . 02 4 . 3 0 . 0 . 5 4 . 0. 0 . 3 . 47 
J03907 . 1 0 . 0 17 . 7 0.0 . 01 . f, 0 . 0 . £-ii 4 . 0 . 0 . 1 8 9 

*missing data 



------ --- ------- r: O~EL COND l1 !0NS-------- --- -- - --- --- --- - - -- - PRO OT YP E L H IT! ON S---- - ----------- --- -
:: : L E FEhK 1% ARR. PEAK 1 % mo ~-U l'i F- E AK 5:: IH'.R . 1 '5 ARR . F- A 1 5 :; E HD :~ % E !IC• s L! l1 

-~ Mi4 E CO HC:. TIME TIM E TIKE CO l~C . T 111 E T l'!E T t-! Tl !'! E T !HE 

> (SEC> C SEC > ( SEC > O'.-S ) ( :; ) (SEC> ( f; C > C S C ( SEC ) (SEC > ( x- s > 

Kt>3 9•0 . 5 •. 0 11 . 4 0 . 0 . •4 2 . 3 I) . I). 43 • . • . 0 . 7 . 2 8 
KO 39 • 1 . 6 • . • 12 . 7 0 . 0 . •4 2 . 5 0 . ~, . 47€- . •. 0 . 6 . 14 
!(039• 2 1 . 2 t 1 . 3 11 . 3 12 . 5 . 08 5. 1 425 . •. 425. • . 4 58 . 1 2 . 5 1 
K,> 39C>3 1 . 3 1 0 . 1 10 . 1 17 . 3 . 14 5 . 5 379 . • . 37 9. C> . 6 49 . 22.6 8 
KC•39 •4 1 . 2 16 . 3 16 . 3 1' . 3 . 14 5.0 6 11 . c) . £.11 . • . 6 11 . 22 . 5 5 
K1>39 •5 . 8 0 . 0 28 . 9 O . • . 1' 3 . 5 0 . 0 . 1•8 3 . • . () . 2 5 . S 1 
KI) 39 •b .6 0 . 0 17.3 0 . 0 . 03 2 . 4 () . f). 648 . • . 0 . 4 . 4 8 
KO 39 • 7 . 6 • . O H> . 3 0 . 0 . •1 2 . 6 f) . f) . 61• . • . f) . 1 . 8 7 

L • 39 •O . 2 0 . 0 3 . 3 0 . 0 . 0 5 . 'J 0 . • . 12 4 . • . 0 . 7 . 8• ...... 
00 

Lt)3901 . 2 0.0 . 1 0 . 0 . 03 . 7 0 . 0. 3 . C> . 0 . 4 . 95 -..J 

L i>39 02 . S 0 . 0 6 . 1 O . • . 04 2 . 2 0 . 0 . 23 •. • . () . 7 . () €, 

U\ 3903 ., • . • 1 • . 2 O . • . •4 2 . 8 0 . 0 . 383 . • . 0 . 5 . 93 

LO 39 •4 . 5 0 . 0 7 . 8 O . • . •4 2. 1 0 . 0 . 291. • . 0 . 6 . 2 8 

LO 39 05 . 9 • . • 16 . 2 0 . 0 . 08 3.8 0 . • . f-0 7 . • . 0. 13 . 84 

L039• 6 . 7 •. • 13 . 4 0.0 . 07 3 .2 0 . c, . 5 0 3 . • . I) . 11. 8 1 

U'39 07 . 8 • . O 7 . 7 O . • . •8 3 . 6 0 . 0 . 28 8 . • . 0 . 13 . H • 

Mt}39•0 . 3 • . • 15 . 7 0 . 0 . • 1 1 . 2 0 . 0 . 59•. • . () . 1 . 5 0 

11•3901 . 2 • . O 4 2 . 1 O . • . 01 . 8 0 . • . 1581 . 0 . 0 . 1 . 4 5 
1103902 . 3 0 . 0 2 . 7 0 . 0 . 01 1 . 3 0 . 0 . 10 3- . • . 0 . 1 . 9 7 
110 39 •3 . 6 0 . 0 63 . 7 0 . 0 . 05 2 . 5 0 . 0 . 238 9 . 0 . 0. 7 . 89 
11•3904 . 1 0.0 2 ') . 4 O . • . 00 . 4 0 . 0 . 1102. • . f) . . 79 
11 0 39 •5 . 2 0 . 0 4 7 . 1 0 . 0 . 02 . 9 0 . 0 . 1768 . • . 0 . 3 . 1>2 
111)3906 . 2 0 . () . • 0 . 0 . 03 . 8 0 . f) . 1 . •. 0 . 4.55 
11039•7 .6 • . O 42 . 5 0.0 . •2 2. 7 0 . c) . 1 595 . 0 . 0 . 4 . 13 



---------------- - HODEL CO~DITIONS-------- - - - --- ---- - --- - -- - - - PROTOT YPE CO NDI TI ON S----- - --- -- - - --- - -- -FILE FEA K 1% ARR . PEAK 1 % E HD SUM FE AK 5% ARR . 1 5 % ARR . PEAK 1 s % mo :, % E NC> SUN MANE COHC . TINE TINE T 111 E CONC . TI 11 E TI H Til'!E fl !'!E T Iii E ( % > <SEC > ( SEC> ( SEC> ( x- s ) ( % ) ( SEC > ( ~;EC > ( SEC) ( SEC ) ( 5 EC ;, ( x- s ) 

NO 39 0() . J 0 . 0 18 . 0 O . • . •2 1 . 3 0 . 0 . E-7E-. • . 0 . 3 . 6 7 H03901 . J • . t) 1 8 . • () . • . 08 1 . 5 0 . () . E-74 . •. 0 . 12 . 7 6 H03902 . 7 0 . 0 50 . 5 0.0 . 21 3 . 2 0 . 0 . 1&94 . • . 0 . 33 . ? 9 H0390J 1 . 1 48. 7 48 . 7 0 . 1 . 21 4 . 5 () . I) . 1t:\28 . •. 0 . 34 . 34 N•3904 . 2 • . O 55 . 1 O . • . 04 . 8 t) . 0 . 2 06 6 . •. 0 . f, . 5 • H03905 . 2 • . 0 59 . 3 O.• . 04 . 8 () . 0 . 2226. • . 0 . 7 . 18 H03906 . 6 0 . 0 . 7 0 . • . 06 2 . 6 0 . 0 . 2 8 . • . 0 . 9.68 HO 39 07 . 2 0 . t) 52 . 3 O.• . 02 . 8 0 . 0 . 1%2. • . 0. 3 . 68 

.... P O 3 9 • O . 4 • . • 12 . 7 O . • . •4 1 . 8 0 . 0 . 478 . 0 . () . 5 . 8 7 00 
00 

PO 39 • 1 .4 • . • 13 . • O . • . 03 1. 8 0 . 0 . 48 9 . • , 0 . 4 . 8 1 
P03902 . 4 • . O 1.9 O . • . 02 1. 9 0. 0 . 7 2 . <•. 0. 3 . 4• 
P•l9•3 . 8 • . • 1. 9 0.0 . •4 3 . 5 0 . 0 . 72. 0 . 0 . 6 . 2B 
P03904 . 4 O. • 1 5 . 0 0 . • . 0 3 1 . 7 0 . 0 . S64 . • . () . 4 . 8 1 
P 039 •5 . J • . O 21. 2 0 . 0 . 03 1. 2 0. 0 . 797 . 0 . 0 . 5 . 7& 
P03906 * 
P03907 . 3 0 . 0 17.8 0 . 0 . o; 1. i 0. 0. E-6 7 . • . 0 . 8 . 30 
Q039 00 * 
Q O 3901 .4 0 . 0 43 . 2 O . ~ . 02 1. 9 0 . 0. 1621. • . 0 . 2 . 83 903902 * 
903903 * 
Q03H• . 2 0 . 0 1 £ . 9 O . • . 03 1 . 0 0 . 0 . E-3 5 . 0 . () . 4 . 25 9 03905 . • 0 . 0 16 . 9 0 . 0 . •5 1 . 9 0 . 0 . E-H . • . 0 . 8 . 0 2 903906 * 
9 0 3907 ... 0 . 0 16 . 9 0 . 0 . 03 1 . 6 0 . 0 . 634 . • . 0 . 5 . 7& 

*missing data 



--------- - -- --- HO DEL COHDlTiOHS - -------- ---- - -------- -----F- ~: TOT':'f•f C NOIT !O NS------ -------------rJLE PE~K 1% ARR. PEAK ! % EHD SUM PEAK 5 A RP.. l .. AR F'. . F- AK 15 ~~ EHD C, E tf C• S !Jli NAM£. CG t< C. TINE TIM E Tl~E ·'• ·-· CO l~C . rn E I~ E T ME T I t:: E ! :'IE :~ > < H C) C SE C ) U -EC) (:~ - s) c :n ( EC) l. EC> u : C:) ( SEC ) ( EC :, (~\ -S> 

E •55 •O 1 4 . 8 14 8 . 3 159.6 189 . 4 4 . 11 43 . 6 5 572 . 5 58 0. 59'3• . 70 2 1 . 7 t 0 9 . 5 ••.2 E O 55 • 1 8 . 9 152 . 8 17'i.9 187 . c; 2 . •6 3• . 4 5734 . 5737 . 6 75 2 . f,991. 7049 . 283 . 0 E•55•2 6.9 156. . 1 1 81. 4 185 . 6 1 . 12 24 . 8 6135 . 6138. 680 8 . ~-9 1 4 . (,9 €-5 . 1 5 ~ . 8 £055•3 4 . 1 1'5. 4 174 . 9 1 85 . c; . 39 1 6 . 1 62•7 . 656 3 . 6563 . €-603 . 6977 . 6 1 . 0 1 EOS5•4 . 8 0 . 0 183 . 8 I) . 0 . •2 3 . 6 l) . () . 6896 . () . 3 . 7 2 E O 55 •5 . 2 • . • 148 . 2 O . • . •6 . 7 0 . ~\ . 5562 . • . 0 . 9 . 27 £<)55<}6 . 8 O. • 56 . • O . • . 12 3 . 6 ~\ . I) . 2102 . • . 0 . 20 . 53 E t)SS<>7 . 2 • . O 128.4 0.0 . 12 1 . 0 0. t\ . 4 81 8 . • . 0 . 2 • 1 ;-

f 055•0 . 3 O.• 143.7 O . • . •S 1 . 3 V. 0 . 5391 . • . 0 . 8 . 1 2 ..... 
(X) F O 5501 . 1 • . • 213 . 4 0 . 0 . • 1 . 6 0 . 0. 8 •O 7 . • . 0. 1 . 2 4 <O F O 55 •2 . 7 • . • 20• . 8 O . • . •7 2.9 () . () . 7687 . • . () . 12 . 17 F055•3 . s • . O 203. c; O . • . •3 2.3 0 . 0 . 7€.5 • . • . 0 . 4 . 18 Ft>55•4 . 2 • . O 204 . 9 0 . 0 . •2 . 8 0 . 0 . 7691 . • . 0 . 3 . 40 F 055•5 2 . 1 17• . 7 171.• 1 78 . 5 . 11 8 . 9 6 4 •5. 0 . 6 41 7 . • . 6635 . 1 7 . 8 1 F055•6 8.6 1H . 3 t 8• . 5 182 . 7 . 74 29 . 6 6014. 6 20 7 . I) 775 . 681£. . £,857 . 1 03. 3 FOS5•7 13 . 0 109 . 4 170.7 215 . 3 4 . 32 H . 8 4687 . 5 54 9 . 6407 . f.932 . 8075. 5 5 1 . 6 

G•S5()0 9 . 1 lH . 5 181 . • 192 . 0 1 . 29 30 . 8 5 4 ~8 . 5 80 8 . 6 792 . £,9 0~ . 7125 . 181. • 
G 055 •1 11 . , 13 2 . 4 174.2 1 91 . • 3 . 66 36 . 8 4 985 . 555 7. 6537 . f,.9'J.£< . 71b7 . 477 . 7 
G05502 1 2 . 2 12 8 . 4 173 . 1 196 . 5 4 . 2 t 38 . 2 4 820 . 551S . 6497 . f, 9 84 . 7376 . 547. 7 
Gl>~St>3 8 . 0 134 . 6 174 . • 2 •O. 1 2 . 52 27 . 9 5 050 . 558 3 . 6 53 1 . 7()04. 7481 . 356. . 7 
GO 55 •4 5.1 14 7 . 4 16'i . O 193 . 9 1 . 53 19 . 2 5534 . 5 78 3 . 634 3. 6792 . 72 ~2. 226. . 4 
Gt>SS•S 4 . 4 152.6 17'i . 5 1 90 . 8 1. 17 17 . 0 5 731 . 6102 . 6 73 7 . PS& . 71 31 . 1 7 e . €. 
GOSS •b 2 . 5 157 . 6 173.4 185 . • . 34 1•. 4 5920 . 0 . f.507 . • . £,939 . 53 . 73 
G oS5•7 1 . ' 1'3 . 6 179 . 5 1 s, . 3 . 18 6 . 8 '728 . • . 6 73 f. . • . f. 9 82 . 29.83 



-----------------MODEL CDNDITIOHS-------------- --------------PROTOTYPE CONDITIONS----- - ------------ -
.F ILE PE AK 1% .ARR . PEAK 1 % mo SUM PEAK s:~ ARR. 1 5 % ARR . PEAK 15 % EHD 5% ENC> SUN MAME CO HC. TINE TINE TI 11 E COHC . T 111 E TI !'! E TIME TI ME T !11 E ( % ) (SEC > ( SEC> (SEC> ( )c:- s) ( % ) ( SEC > (SEC > ( SE C) (SEC ) ( S EC > ( x- s } 

HOSS•O 2 . 6 1 S 6 . 2 16 • . 2 1 90 . 2 .•7 10 . 5 5 8 '78 . 0 . b 1 bi! . • . 7132 . 7 4 . 3 3 
HOS5•1 3 . 4 152 . 8 156. . 3 188 . 7 . £>9 13 . 4 5 734 . 0 . 5 8-6 6. • . 70&2 . 107 . 0 
H05S•2 5.3 150 . 3 162 . 4 188. 5 . s, 20 . 0 5677. S 98 4 . 6•H . £.864 . 70H . 87.12 
HOSS•3 C) • 3 14 7 . 8 1 76 . 1 1 1)6 . • 2 . 88 31. 2 5548 . S 59 3 . 6 E-0 8 . 70 05 . 7150 . 3 91. 2 
H05504 11 . 2 135.9 178 . 5 196 . 6 3 . 89 35 . 9 5 1 21 . S535 . 6€-9 9 . 70 35 . 7346 . 514 . <; 
HOS505 13.5 75 . • 17' . 3 1 99 . 1 5 . •4 40 . 9 52€-4 . 5635 . 6 727 . 721<; . 7461. 686 . 2 
Hosso, 19 . 2 62 . 5 173 . 3 1 95. 7 7.39 51 . 3 2359 . 550 3 . 6505 . 71 53 . 7329 . 88• . 0 
HOS507 14 . 3 64 . 3 Hl . 2 193 . 8 5 . •8 42 . 6 2417 . 5 56 6. 6126 . 7146 . 72 66. 7 0 7. 1 

!():, ~00 1 . 9 166 . 5 177 . £> 1 92 . 1 . 39 7 . 9 6256 . Ci. 666 4 . •. 7206 . 6 2 . 1 9 .... 
t.O 

I 055 C>1 1 . 3 176 . 8 177 . 9 182 . 4 . 08 s . £> '675 . 0. 6E-7S . • . 68 29 . 1 3 . 7 1 0 

!05502 1 . 0 0 . 0 23 . 2 0 . 0 . 31 4 . 1 0 . 0 . 872 . • . 0 . S 1 . 0 3 
105S03 * 
!•5S• • . 3 0.0 23 . 2 0 . 0 . 05 1 . 3 0 . 0 . 872. 0 . 0 . 'J.05 
IO 55 OS .s 0 . 0 23 . 3 0 . 0 . 08 2.2 0 . 0 . £<73. 0. 0. 12 . 55 
105S06 . 7 0.0 1 • 2. 1 O . • . 06 3 . 1 0 . 0 . 533 •. •. l) . ? . SO 
!05507 . 2 0 . 0 23 . 2 0 . 0 . 05 1. 0 0 . 0 . 872. • . 0 . 8 . 88 

JOSSOO . 1 0 . 0 18• . 3 0.0 . 03 .7 0. 0 . 6ns . 0. 0. . 4 . 1 7 
JOSS01 . 2 • . O 23 . 8 0 . 0 . 04 1 . 0 0 . 0. i< 9 1 . • . 0 . 6 . 93 . J IA5S 02 . 7 0.0 178.6 O . • . 20 3 . 0 0 . 0 . 6 70 3. 0 . () . 33 . 71 
J05503 .• • . O 12'4 . S 0 . 0 . 09 1. 8 0 . 0 . 4£-72 . • . 0. 14 . £9 
Jl)5504 . 1 0.0 160 . 2 0 . 0 . 05 . 4 0 . I) . 6011 . c, . 0 . 8 . H 
J05505 . 3 0 . 0 17B . 6 0 . 0 . 07 1 . S 0. 0 . 6 70 2 . • . 0. 11 . 4 0 
JOS506 1 . 4 178 . 6 178 . 6 1 78. 6 . 07 5 . 9 6 7•1 . I) . 6 70 1 . •. 6702 . 1 2 . 0 t• 
J055•7 2 . 4 174 . 2 11, . 8 188 . 9 . 26 9 . 8 , 540. 0 . 67H, . • . t•'Jl O . 41 . 7• 

*missing data 



------ ---- -------MODEL CON DITIONS-------------- ----------- --- P RO TOT YP E CONDITIONS------------------ -
F IL E FEAK 1% ARR . PEAK 1 % mo SUN FEA K 5:: ARR . 1 5 ~: ARR . PEAK 15% EHD 5% E tll> SUN 
NkM E CO HC . TIME Til1E TIME CO HC . TIME TI t'!E T I t~E fl ME T Il4 E 

( :: > (SEC) ( SEC > (SEC> o:-S) ( :u (£.E C> ( £; EC ) ( SEC-) (SEC ) ( 5 EC ;, o: -s) 

KOS500 4 . 8 154 . 2 170.2 1 95 . S. 1 . 42 1 8 . 4 5804 . 6 20 8 . 1>38? . o'O b 7 . 732'3 . 2 l 1 . 4 K05501 5 . 5 151 . , 171 . 9 1 94 . E. 1 . 72 20 . 4 S 716 . 5')70 . 6451. 70 62 . 72 91 . 251 . 4 K1>SS02 5 . 7 150 . 3 172 . E. 192 . 4 1 . 88 21. 2 5642 . 587£, . 6477. 70 91 . 7220 . 272 . 9 1(05503 , . 2 150 . S 176.5 194 . 8 2 . 19 22.8 5646. 5 891 . bf.24 . 72 0 8 . 7311 . 31 7 . 3 KOSS04 3., 152 . , 178 . 0 1 95 . 7 1 . 18 1 4 . 2 5733. C• . H,81 . • . 7316 . 1 &• . /i. K0550S 3 . 2 158 . S 182 . 4 200 . 7 1 . 01 12 . 8 S 955 . • . 6844 . • . 7493 . 155 . 3 K05506 2 . 9 156 . 4 179 . 9 198 . 2 . 76 11. 8 5937 . 0 . 6 74 9 . • . 7357 . 120 . 1 K05 5t\ 7 2 . 7 1,7 . 5 180. 9 1 93 . E. . 34 1 0 . 8 6 2£<7 . 0 . 6 79 • . • . 7253 . 54 . 11> 

2 . 7 164 . 8 177 . 0 200 . 0 . 79 11 . 0 6219 . 0. '6-43. • . 74 42 . 123 . 4 ..... L O 55 00 <O 
L05501 3 . 7 155 . 6 173 . 0 195 . £ 1 . 07 t • . 5 5 8 41 . 0 . 6493 . • . 7339 . 1 62 . 9 ..... 
LOSS 02 , . 3 55 . 0 182 . 2 194 . 8 1 . 75 22 . 9 20€,5 . 584 5 . 68H . 70 SE, . 7300 . 2 55 . 2 
L05503 7 . 3 23 . 2 172 . 3 200 . 9 2 . 57 25.8 869 . 5704 . 646 7 . 72 33 . 75 39 . 36• . 3 
L05504 4 . 4 148 . 9 179.7 197 . 6 1. 28 1f, . 8 5590 . 6 32 8 . 6 743 . 6-8 6 7. 7367 . 195 . 3 
L05505 4 . 9 15 1 . 9 179 . 4 204 . 7 1 . 94 18 . 6 5723 . 6•33 . 6 731. 70 1 • . 7627 . 292 . 8 
LC>SS06 4 . 4 149 . 0 177 . 0 t 94 . 4 1 . 37 t 7 . 1 5 S93 . 6 f,2 t . 6643 . f,8 1 7 . 72 95 . 21• . 7 
L05507 ,.8 14 7 . 9 1 76 . 1 1 97 . 4 2 . 03 24 . 4 5559. 6 05 2 . 6€-09 . 70 8 '7 . 7338 . 2 9&. 

1105500 . 5 0 . 0 22 . 8 0. 0 . 05 2 . 4 0 . 0. 8-5 e. . • . () . 8 . 3 1 1105-501 . 9 0 . 0 1 81 . 0 () . • . 2ti 4 . !) 0. t\ . 6 79 2 . 0 . 0 . 43 . 4'1 1105-502 * 1105503 * 110550• . 4 0 . 0 170 . • 0 . 0 . o, 1 . 6 0 . 0 . 637 'J . • . I) . 'J . 9 9 1105505 . 3 () . 0 1 52 . 1 0.0 . 19 1 . 3 () _ I) . 5710 . • . () . 3• . 73 11055•, . 7 0 . 0 143.2 0 . 0 . 15 3 . 1 0 . 0. 537 4 . • () 2 5 . S <; 1105507 . 2 0 . 0 178 . 2 0 . 0 . 25 1 . I) 0 . 0 . 6 6-8 9 . • . (). 40 . 79 

*missing data 



- ---------------MODEL COHDITIOH~ 
--------------PDOTOTYPE CDMDITION S-- - ---------------- - - -

PEAK 5% ARR . is ~ ARR . PEAK 15% EHD S% END SUM FILE PEAK 1% ARR . PEAK 1% END SUN COHC . TIME TI~E _TI~E . _TIME IIN~ -NAME COHC TINE TINE TINE (%) (SEC) (SEC > l SEL. ) <. SEC ) < _, EC ,. (XS) ,:n · (SEC) (SEC) (SEC> o:-S) 

HO ~5 00 . 2 0 . 0 56 . 7 0 . 0 . •S 1. • 0 . 0 . 2127 . • . 0. 7 . li 6 
HOS5•l . 4 0 . 0 56 . 7 0.0 . •8 1 . 8 I). 0 . 2127. • . 0 . 12 . 82 
Hl>S5 02 ., O. • 56 . 7 0 . 0 . 09 2 . 6 0 . ~\ . 2127. 0 . 0. 1 4 . 6 S 
HOS5•3 . 9 0 . 0 56 . 7 0 . 0 . 10 3 . 7 I) . 0 . 2127 . • . 0 . 16 . 25 
Hi>S5•4 . 4 0 . 0 23 . 2 0 . 0 . 01 1. 9 0 . 0 . 870 . • . 0 . 1 . 12 
H05505 . 5 0 . 0 192 . 0 0 . 0 . 11 2 . 2 I) . I) . 720? . • . 0 . 1 8 . 8 1 
H<)S5o, . 8 0.0 18' . 1 0 . 0 . 13 3.4 0 . 0 . 70% . • . 0 . 21 . 15 
HC)5507 1 . 0 0.0 186 . 1 0 . 0 . 1, 4 . 2 0 . 0 . 6984 . • . 0 . 2s . ,2 

Pi>S500 2 . 3 1'5 . 5 179 . 7 l 9fi . 4 . 61 9 . 4 6 238 . t\ . b 7 4 S . •. 7370. 9 6 . 4 :,: ,_. 
\D POS501 2 . 1 1,0 . 2 179. 2 198 . 5 . 62 8 . 8 60£-1. 0 . £724 . •. 74 42 . 98 . 57 N 

P05502 3 . 7 1'1 . 3 183 . 2 200 . 7 1 . 08 14 . 6 &099 . 0 . 6877 . •. 7531. 166 . 1 
P•S503 4 . 0 lH . 9 184. 4 200. 7 1. 20 1 S . 7 HSJ . Ii 745 . ,:118 . t-95:t . 75 31 . 1 83 . 1 
POS504 2 . 8 158 . 0 184 . 3 199 . 8 . 88 11. 5 5960 . 0 . 6917 . • . 7489 . 1 38 . 7 
POS505 2 . 8 1, 1 . 2 187 . 6 204 . 8 . 91 11 . 3 6073 . C, . 7•3'9. • . 7637 . 142 . t, 
Posso, * 
POS507 * 

90~500 1 . 7 1'4. 4 181. 1 190 . 9 . 43 7 . 3 ,214 . 0 . 6 798. 0 . ,7 1) 25. 69 . 48 
905501 1 . 7 1' 1 . 9 163 . 9 1 98 . 0 . 54 7 . 2 H'H . 0 . 6150 . • . 70 c;s . 86 . 87 
905502 2 . 2 1'2 . 7 180 . 0 2 01 . 9 . 70 9 . 0 61 76 . 0 . 6755 . • . 7577 . 111 . 8 
QOS503 2 . 8 156 . 9 179.9 201 . f, .9' 11 . 2 588') . 0 . f. 752 . • . 74€-8 . 1 5 • . 1 
QOS504 1 . 7 159 . 9 177 . 5 195 . S . s, 7.2 &043 . 0. f>e.63 . •. 7317 . 9 4. 5 • 
QOS505 1 . 7 1'4 . 5 182 . 8 199 . 5 . s, 7 . 0 6637. 0 . 6 86 • . • . 7389 . 8 9 . 9 2 
Q 055 o, 2 . 3 1H . 4 185 . 6 197 . 1 . 76 9 . 3 6040 . 0 . 6 965 . • . 7 3 fs8 . 11 9 . 9 
QOS507 2.3 1'4 . 7 188.2 199 . 2 . 71 9 . 6 ,213 . 0. 7•62 . • . 7414. 1 1 1 . 9 

*missing data 



- ---- - -- ---- - ---- HO DEL COND I TIO NS---- --- -- - ---- - - - -- ---- - - - - - PRO TOTYPE COND I TIDNS --- ----- -- -------- -F IL~ ~£A ~ .1% ARR . PEAK ! % mo SUM 
NAM t c OHc . TINE TIME TIN E fEAK 5 :: ARR. 1 S ~= ARR . PEA K 1 5 % E HO :- % EH C> Sl!M %> (S E C> ( SEC> (S E C> C: i<'. - S ) COHC . TIM E TI NE T ! t:!£ f I t'l E T IM E ( % ) ( SEC ) ( SEC> ( SEC) (SE C ) ( SEC ) t l<-S > 

E0:-6 • 0 3 1 . 4 . 9 3 . 8 42 . 1 4 . 89 67 . 0 36 . 3 7 . 14~ . 14 1 5 . 1 S 77 . 54• . 6 £() 5:6• 1 21 . 7 1 . 0 3 . 6 38 . 3 2 . 89 5 5 . 1 38 . 39. 13 3 . 13 5• . 1433 . 3 5 0 . 1 £C>S6•2 1 4 . 9 1. 7 4 . 6 25 . 5 1. H 43 . 8 €,6 . H, . 171 . 9 1 9 . 9 56 . 247 . 7 E0~.;03 12 . 1 2 . 7 4 . 8 23 . 3 1 . 20 3 8 . 1 1 •O . 10 2 . 18 • . 6 72. 875 . 162 . 3 E05H4 7 . 5 3 . 1 4 . 9 19 . 9 . 69 26 . b 11 7 . 124. 18 5 . 5 35 . 743 . 1 O• . 7 £ 1) %05 5 . 3 7 . S 8 . 5 23.b . 4 7 1 9 . 9 282 . 29 4 . 319 . 394. 868 . 7 0 . 67 £05606 4 . 4 5 . 8 7 . 0 20 . 0 . 20 1 7 . 0 216. 24 2 . 262 . 2 75 . 74 2 . 3 0 . 6 0 Eo5607 1 . () 10 . 6 10 . 6 10 . 6 . 03 4 . 5 0. I) . 398 . • . 0 . 4 . 6 3 

F O 5 6 0 0 . 4 0.0 33 . 7 0 . 0 . 03 1 . 7 0 . 0 . 126 3 . • . () . 4 . 97 ..... 
\0 F 056 •1 . 3 0 . 0 1.5 0 . 0 . 00 1.4 0 . 0 . 57 . 6 0 . . 35 c,., F056• 2 * F056•3 1 . 5 8 . 4 8 . 5 13 . 9 . 06 6 . 3 320 . 0 . 320 . • . 322 . 10 . 44 F () 56 04 2 . 8 6 . 5 7 . 9 17 . 5 . 1 7 11. 4 247 . 0 . 2%. • . 626 . 27 . 34 F056•5 11 . 9 5.9 8 . 1 27 . 2 1 . 23 37 . 5 220 . 22 b . 303 . 9 08 . 10 13 . 1 6 7 . t• F0561)6 26 . 4 1. 9 4 . 1 31 . 3 2 . 57 6 1 . 5 73 . 74 . 15 3. 824 . 11 73 . 2 9 •. t• != 0 560 7 27 . 4 1 . J 4 . 9 70 . 7 4. 72 62 . 6 47 . 48 . 18 5 . 13 5 7 . 2 653 . 552 . 4 

G0% 0 0 2 1 . 1 2 . 2 r . ..s 37 . 7 3 . 58 54 . 3 83 . 86 . 27 5 . 13 2• . 14 1 5 . 4 16 . 8 G0%¢1 25 . 9 1. 9 5 . 6 48 . 5 4 . 84 H. 9 71 . 94. 209 . 14 71. 16 8 0 . 54'? . 7 G 1)56 02 25 . 5 1. 7 3 . 9 52 . 7 5 . 1' 60. 4 E-5 . 7 1 . lH . 1699 . 18 64 . 595 . 9 G056•3 16 . 1 2 . 4 4 . 9 57 . 8 2 . 63 46 . 1 '3 . 10 3 . 185 . 1532 . 2 168 . H, 2. 5 G056• 4 1 2 . 1 2 . 2 4 . 5 45 . 1 2 . 00 37 . 9 83 . 86 . 168. 10 8•. 16 9 2 . 27~.2 GOSb•S 9 . 5 6 . 0 9 . 2 48 . J J. 58 31 . 8 227 . 237 . 346 . 8 4 • . 1788 . 2 2-; . 2 G o~,o, 4 . 7 4 . 1 5 . 7 <43 . 7 . 62 17 . 9 154 . 1 7 8 . 212 . 2 2• . 16 4 0 . 96 . 5 B GO 56 • 7 3 . 9 6 . 5 9 . 9 34 . €. . 43 1 5 . 2 2 79 . 3 70 . 37 • . 372 . 12 94 . 6 7 . 5 7 

*missing data 



- -- --------------HODEL CONDITIONS------ - -------
--------- --- --PROTOTYPE CONDITIONS------------------- -f ! l E PEA K 1% ARR . PEAK 1 % mo SUN FE f!K 5 :! ARR . 1 S % ARR . PE f!K 15% EBO :.% ENI> Sl!l1 NAME COHC. TINE TINE TINE COHC . TINE Til'!E TIME TIME TIME ( % > (SEC) < SEC> (SEC> (ll-S) ( % ) ( SEC > (SEC> (S EC) ( SEC ) (S EC ;, ( x- s :, 

HQS600 8 . 0 5 . 3 7. 1 38 . 7 1 . 04 27.8 200 . 22 7 . 2 b b . 8 5 7. 1451 . t 53 . 8 Hc>s,01 t O . 7 3 . 5 5 . 7 37 . 6 1. 2, 34 . 7 133 . 16 2 . 212 . 9 1 7. 14 08 . t 81 . 8 HOS602 12 . 0 2 . 8 5 . 2 H . 9 . 80 37 . 7 1 o, . 11 0 . 19 7 . 771 . H.84 . 11 8 . 4 H05603 19 . , 4 . 4 7 . 1 55 . 8 3 . 37 52 . 0 167 . 16 9 . 2,s . 1762 . 2042 . 432 . 9 Hc>s,04 2' . 7 1. 0 4.0 54 . 4 4 . 43 '1 . 8 37 . 49 . 152 . 154 7 . 1988 . 532.0 HQS605 27.3 3 . 9 7 . 0 57 . 2 5 . 81 ,2 . 5 147 . 153 . 264 . 1742 . 21 <hi . 6 5 7 . E, HOS6o, 32 . CJ ., 3 . 9 55 . 6 7. 44 68 . 6 24 . 26 . lH . 17 8 ~ . 2065 . 7 7 3 . 4 Hc>S,•7 * 

I 056 •O 4 . , 9 . 4 20.2 43 . 6 . 80 17 . 7 35, . 55 7 . 757 . 8 90 . 1 4 68 . 120. 6 ..... 
\0 

I 056 01 4 . 4 9 . 2 20 . 3 29 . 0 
. '' 1 7 . 1 347 . €.3 8 . 7€.1. 8 4 7 . 1081 . 99 . 24 .i,. 

ros,02 3 . 7 10. 7 19 . 6 28 . , . 41 14. 6 401 . 0 . 737. 0 . 1063 . 63. Sb 
r os,•3 3 . 9 17 . 0 20 . 5 62 . 8 . 25 15 . 2 '39 . 76 8 . 768. 7b8 . 2357 . 39 . 48 
105604 1 . 5 21. 5 22.9 24 . 4 . •8 6 . 3 809. 0 . 85 5'. • . 912 . 13 . 68 
I 1>s, 05 . 7 0 . 0 2' . 4 0 . 0 . 05 3 . C) 0 . 0 . ~9• . • . 0 . 7 . 97 
I os, o, ., O. • 1. 1 0.0 . 03 2 . 4 0 . 0 . 4 2. 0 . 0 . 4 . 33 
I os, 07 . 4 0 . 0 37 . 9 0 . 0 . 03 1. 8 0 . C) • 142 1 . • . 0 . 4 . 82 
JO s, 00 .8 0 . 0 45.9 0 . 0 . 03 3 . 3 0 . 0. 1721 . • . I). 4 . 38 
Jl>S601 . 7 O.• 43.2 0 . 0 . 01 2 . 9 0 . 0 . 1622 . • . 0 . 1 . 2 • 
JQS6•2 1 . 4 45 . 9 45.9 45 . 9 . 05 5 . 8 1721 . 0. 1721 . 0 . 1722 . 7 . 82 
J•S603 1 . ' 45 . 9 45 . 9 45 . 9 . 04 6 . 8 1 721 . 0. 1721 . • . 1722. 7 . 33 
J05'04 . J 0 . 0 4-3 . 5 0 . 0 . •1 1 . 3 0 . 0 . 1631 . • . 0 . 2 . 1• 
J 05605 . 9 •.O 18 . 3 O . • . •6 3 . 8 0 . 0. 688. • . 0 . 1• . 28 
J 056 o, 2 . , 9 . 4 17.4 27 . 1 . 29 10 . 6 351 . • . 652 . 0 . 1017. 4 5. 8 7 
Jos,07 8 . 0 ,., 7.2 31 . 0 

. " 27 . 9 247 . 25 0. 2,,. 8•48 . 11 61 . 139 . 3 

*missing data 



-----------------MODEL tONDITIOHS-------------- --------------PROTOTYPE CONDITIONS----- - ----------- -
F ! LE P£ AK 1 % ARR .. PEAK 1 % EHD SUM F-U!K 5 :; A RP- . 1 C" ., -., ,, ARR. PEM'. 15 % mo :,'.{ Et-ID SLI M 
UM!E CO HC . TINE TINE TIME CO HC . Til1E TI I'! E TI t!E TI l'!E TIME ( :n (SEC> (SEC> ( SEC > o:-S) ( % ) ( SEC ) ( SEC > (SEC) (SE() (SEC ;, ( x- s ) 

K <)% •O 8 . 7 5.3 1• . 3 49 . 2 2 . 18 29 . 7 1 <;8 . 22 9 . 38 6. 1424 . 18 26 . 3•1. & 
KO 56 • 1 10 . 5 4 . 0 6 . 9 43 . 0 2 . 37 34 . 2 1 51 . 16 8 . 258 . 14 0 1 . 1614. 320 . 3 
KOS6•2 9 . 9 2 . 9 £. . 7 5(). 4 2 . 57 32 . 9 11 3 . 137 . 25 • . 14 4 2. 1799 . 3 4 ,; . 1 
U>56•3 10.0 3 . 9 1 0 . 1 so 9 2 . 81 33 . 0 148. 173 . 378 . 15 • 3. 18 58 . 37& . 3 
1(05604 5.9 4.3 9 . 6 50 . 1 1. 74 21 . 7 H2 . 198 . 36 0 . 114 4 . 1755 . 252 . 5 
1(056 05 5 . 1 8 . 0 13 . 9 53 . 2 1 . 60 19 . 3 3•3 . 374 . 52 • 12% . 1'340 . 234 . 7 
I( c, 56 •6 5 . 3 5 . 6 15. 7 52 . 4 1 . 48 19 . 9 226 . 34 8 . :'.-9 • . 12 3 5 . 1934 . 21<; _5 
K051i07 4 . 8 7 . 6 18 . • 45 . 6 . 89 1 8. 2 2 85 . 59 0 . £,7 4 . 12 0 4 . 1 S 32 . 135.5 

L <) 56 •O , ., 7.7 11. 3 S 1 . 4 1 . 45 23 . 8 t'.f::i . 343. 425. 844 . 1861 . 2 14 . :::, ...... 
<D 

L 056 • 1 9 . 7 5 . 9 9 . 7 48 . 3 1 . 78 32 . 3 220. 22t. . 36 5 . 9 3 4 . 17€-0. 2 51 . '7 u, 

L056•2 13 . 6 . 0 7 . 1 46 . 7 2 . 50 41 . 2 1 . 183 . 21> 7 . 14 5 7 . 1752 . 3 34 . 2 
L056•3 16.8 3.9 6 . 5 61 . 5 3.40 47 . 3 147 . 153 . 24 4 lH>l . 21 38 . 4317 . & 
L056•4 11 . 0 3 . 0 5 . 5 50 . 4 1. 64 35 . 5 114 . 135 . 20 7 . 1173 . 18 88. 24•.7 
L • Sli 1)5 3 . 4 6 . 4 13 . 8 49 . 0 . 91 13 . 5 2 41 . C,. 51 €, . • . 18 36 . 142 . 3 
L056•6 5 . 8 3 . 2 1 2 . 0 49.2 1 . 35 21. 4 1 21 . 24 9 . 45 0 . 7 2€, . 1818 . 202 . 9 
L•Sb•7 10 . 2 3 . 0 7 . 8 49 . 5 2 . 34 33. f, 112 . 17• . 293 11 73 . 18 35 . 3 2 2 . 3 

l'l<i%00 1 . 4 19 . 2 25 . 6 27 . 6 . 18 5 . 8 7 33 . I). %2 . • . 10 14 . 30.22 
lfOS6•1 2 . 4 t 2. 9 2 1 . 1 29 . 6 . 42 9 . 7 4 'It 2 . 0 . 792 . • . 10 89 . 67 . 52 1'1<)56•2 3.0 11. 4 18 . 6 4 7 . 7 . 63 11 . 9 427. 0 . t,9 7 . • . 12 97 . 9 9 . 1.2 
lf•S.603 3 . 1 1 3 . 1 19 . 7 41 . 9 . 58 12 . 5 09. 0 . 739 . • . 1571 . 9 1 . S 7 lf056•4 1 . ' 14 . 6 19.2 29 . 0 . 24 6 .6 i,32. 0 . 721 . • . 10 £,Ii. 38 . 90 I'!,. 56 1 . 2 21. 3 23 . 3 25 . 3 . 09 5 . 1 8 74. 0 . 874. • . 8 85 . 14 . 73 
lf05601i 1 . 0 23 . 2 23 . 2 23 . 7 . 04 4 . 5 0. I) . 872 . • . 0 . Ii . 3 1 
KOS.6•7 . 3 0 . 0 24 . 3 0 . 0 . 00 1 . 1 0 . 0 . 914 . • . 0 . . Sb 



----- - -----------KODEL CONDITIONS-------------- ----------- ---P ~ 0 TY f:•£ N IT! 0 5--- ---- - - - ------- -
F 1L E PE AK 1% ARR . PEAK ! % E HO SUM F-EAK 5 :; A RR . 1 AR ~: . • ! % E HO :;,% E tHi Sl!li 
NAME CGNC. TIME TIME T !ME CO t~C . T !ME ~E i·! I ME T ! /1 E 

:( > ( SEC > ( SE C) ( SE C ) o:-s) ( :n ( ::, EC> (_ C > C (_ EC ) ( S EC > ( x- s ;, 
-

Ho~iiOO . 3 0 . 0 2.7 0.0 . 03 1 . 2 0 . 0 . 10 2 . • . 0 . 4.68 
H0%•1 . 3 0.0 3' . 1 0 . 0 . 03 1. 2 0 . 0. 1468 . • . 0 . s .n 
H056•2 . 5 0 . 0 11 . 8 0 . 0 . •5 2 . 1 0. ~, . 443 . 0 . 0 . 8 . 0,;. 
Ho5ii03 ., 0 . 0 2.7 0 . 0 . o, 2., 0 . 0 . 103 . • . 0 . 9 . 16 
H056 •-4 ... 0 . 0 1£.£ 0 . 0 . 02 1 . 8 0 . 0 . 62 4 . • . 0. 3.% 
Ho5ii05 1 . 0 20 . 6 20.6 20. 6 . 15 4 . 5 0 . C• . 77 4 . •. 0 . 24.5f. 
Ho56•i 1 . 9 12 . 7 14 . 7 31 . 9 . 29 8.0 4 71i . 0 . 551. • . 11c;7 _ H . 28 
HOS607 3 . 3 11 . 7 12 . 3 32 . 0 . 36 13 . 2 442 . 0 . 4b3 . 0 . 10 48. 56 . 63 

P0~600 3 . 4 9 . 4 22.0 48 . 0 . 93 13 . 4 353 . 0 . 826 . • . 16 78 . 144 . 3 .... 
P056•1 3 . .. 8.5 23.8 46 . 6. . 93 13.6 319 . 0 . 893 . • . 1744 . 143. 4 <D 

P05ii02 5 . 3 ,., 12.4 52 . 1 1 . 57 19. 9 248 . 28 7 . 466 . 9 98 . 1859 . 231.6 
C]\ 

P05603 ' . 1 6 . 8 20.3 51 . 6. 1. 76 22 . 4 26.4 . 312 . 76 • . 12 07. 1853 . 255 .S 
PO Si 04 * 
P05605 * 
p 056 o, * 
P 05607 * 

905600 3 . 1 , . 1 21. 7 47 . 2 . 85 12 . 5 344 . 0 . 815 . 0 . 16 44 . 1 3 1 . 1 
Q056•1 3 . 3 7 . 6 11 . 7 44 . 1 . 85 13. 1 288 . 0 . 44•. •. 1543. 132 . 2 
QOS602 3 . 6 9.7 19 . .3 55 . 9 1 . • 1 1 4. 1 372 . 0 . 723 . • . 1810. 1 55. 4 
QQ5603 4.7 ,., 11.' 49. 4 . 92 17 . 9 278 . 44 6 . 446 . 4 4 7 . 1856 . 1 4 • . 7 
Q056 04 2 ... 7 . 5 12 . 0 42 . £ . 68 9 . 8 29' . 0 . 40 . 0. 15c;1 . 107 .5 
Q056 05 2 . 5 12.3 31. 3 46 . 7 

. '' 10 . 2 H5 . 0 . 1173 . • . 1609 . 10& . 7 
Q 05606 3 . 3 8 . 8 tl . ' 51 . 1 1. o, 1 3 . 1 330 . I). St 1. • . 1830 . 164 . 3 
QOS6•7 3 . 9 8 . 3 18 . 2 55 . 6 1 . 19 15.2 323 . 682 . f-8 2 . , e 4 . 1943 . 182 . 3 

*missing data 



---- ----- - -------HODEL CONDITIONS-------------- --------------PROT OTY PE CONDITIO~S------------------FI LE PE AK 1% ARR. PEAK ! :~ E HD SUM F-EAK 5 ., ARR . 1:: % AR R. FEA K 15 % E HD :. ~{ Etl C, s l_ifi '• NA:E CO HC . TIME TINE TIME CO HC . TINE T!H T ! ri f TI ~E T ! 11 E ( % > (S EC > ( SEC> (S EC > ( )l-S) ( % ) ( SEC ) ( SEC > (S EC) ( SEC ) ( SEC i ( ~~-S) 

EOS 7•0 . 1 • . 0 6 '? . 8 O. • . • 1 . 5 () . 0 . 21:- 1 8. • . 0 . 1 . 8 2 E1)57•1 . 1 • . O 57 . 9 O. • . 01 . f, 0 . (,\ . 2 173 . ¢• . () . 1. 7£. £1)5702 . 3 0 . 0 H . 5 0 . 0 . 02 1 . 3 0 0 . 1£-69 . ¢• . 0 . 3 . 9 l Ei>5 7• J * £057•4 . 1 0 . 0 . 5 0 . 0 . 01 .• 0 . 0 . 1 9 . • . 0 . . 8 4 £05705 
* . 1 0 . 0 37 . 2 0 . 0 . 00 .5 0. 0 . 1397. 0 . 0 . . 72 £•57•6 

£05707 . 2 0 . 0 35.4 0 . 0 . 02 . 8 0 . 0 . i 32 9 . • . 0 . 3 . 28 
FOS700 . 9 0 . 0 1 . 5 0.0 . 12 3 . 7 0 . 0 . 5 ~ . • . 0 . 19 . 77 F•S7C>1 . 9 • . • 1. 4 0.0 . 19 3 . 8 0 . 0 . 5 2 . ¢• . 0 3 1 . 6 4 ...... 

<D 
Fi>S702 1 . 6 . 1 1. 5 5 . 6 . 28 6 . 6 57 . 0 . 5 7. • . 58 . H, .04 ---.J 
FOS7•3 1 . 5 . 1 . 2 45 . 2 . 43 6 . 3 6 . •. 6 . <· . 1644 . 69.16 Fi>S7•4 * 
F057•5 * F0.5 706 1 . 7 . 4 1. 4 5 . 5 . 32 7 . 3 16 . 0 . 54 . •. 54. 52 . 37 FOS7•7 1 . 9 48.6 4 8 . 9 50 . • . 24 7 . 7 1826. 0 . 1836. • . 18£4 . 40 . 07 

Gi)S7•0 . 6 0 . 0 17.8 O. • . 07 2 . 8 0 . 0 . 66€- . •. () . 1 l . 0 2 &057•1 3 . 8 5.3 6 . 6 20 . • . 1 9 1 5 . 1 2 •O . 24 9 . 2H . 2 S8 . 687 . 30 . 68 GOS7•2 4 . 3 4 . 6 7. 1 20 . 2 . 39 16.6 1 76. 226 . 2H . 2 8£, . 759 . 6 1 . S 1 GOS7•3 1 . 8 7 . 5 8.8 18 . 3 . 24 7 . 4 315 . 0 . 32 8 . • . 687 . 38 . 25 Gl}S7•4 . 7 • . • 13 . 4 O. • . OS 3 . I) I) . 0 . 504 . • . 0 . 8 . 10 G0570S . 8 0.0 17 . 5 0 . 0 . 03 3 . 6 0. 0. f. S 7 . ¢,. () . 4 . 43 GOS706 . 8 0 . 0 17 . 5 0.0 . •4 3 . 4 0 . 0 . E-5 7 . • . 0. 6 . 1 9 G<)S7•7 . 1 • . O 31. 1 0 . 0 . 01 . 6 0 . 0 . 1166 . • . 0 . 2 . 4 0 

*missing data 



---------- ----- --NOD EL CON~ITIDMS-------------- ---- --~-------PR TOTY PE C NDI TJDHS------------------
F ILE F£AK l % ARR . PEAK 1 % E t~D SUM FEAK 5 :{ A RP. . 1 ~,: ARR. p M: 1 5 % E HO '.:-% E tHi Slil1 
!I BM E CG HC. TIME Tl11E TIKE CO t~C . TIME I !'l E T •J;:: Tl ME T ! !1 E ,. _ 

( :\ > (SEC) ( SE C > (S EC> ( :,:- s) < :n ( SEC > ( EC;. < S C) ( 5 EC ) ( SEC :, ( x- s > 

H•57•() . 3 0 . 0 43 . S O . • . •O 1 . 3 0 . I) . 1631 . 0. () . 19 H057•1 .3 0 . 0 43 . 2 0 . 0 . 00 1. 2 0 . 0. 1(,.22. • . 0 . . 8 3 H057•2 . 5 0.0 43 . S 0 . 0 . • t 2 . 4 I) . I). 1€-33 . • . H05703 . 7 0.0 1 •. 7 0 . 0 . •O 0 . t . % H05704 2 . J 6 . 4 7 . 1 , . s 3 . 0 0 . 0 . 402 . • . 0. . 4 • . 07 , .. 241 . 0 . 268 . H05705 3 . 7 7 . 0 9 .4 15 . 9 . 32 14 . 4 2 70. • . 345. 11 . 8 3 HOS706 6.6 3 . 8 5 . 9 43 . 5 0 . 351 . •. 583 . 50 . 6• H05707 . 41 23 . 8 143 . 172 . 2 2 • . 2 74 . 16 32 . 61 . 8 * 

1 0 57•0 . 4 0 . 0 17 . 0 O . • _ 03 1 . 6 0 . I) . E-3~ . Q , () . 5 .27 ..... 
<O 11)57•1 . 3 •.O 1£ . 8 0 . 0 . O• 1 . 2 0 . 0 . E,3 2 . •. 0. 6 . 7& 00 1Ct57•2 . 8 0.0 . 0 0 . 0 . O• 3.3 0. (). 1 . • . 0. 6 . 86 105703 . 8 0 . 0 H. . 9 0 . 0 . •9 3 . 3 0. 0 . 633 . 0 . 0 . 15 . 47 I 057• • . 1 0 . 0 1 7 . 1 O . • . 01 . 5 0 . () . 64 2. • . 0 . 1 . 4 2 105705 ., • . O 1 8 . 1 0 . 0 . 01 2 . 8 0 . 0 . 68 0 . • . 0 . 1 . 4 6 1Ct5706 . J 0 . 0 4 7. S O .• . 05 1. 2 (). • . 1781 . • . 0 . 7 . H 1•5707 . t • . O t 1. 0 0 . 0 . Ot . 4 I) . 0 . • 11 . • . 0 . 2 . 2• 

J057•0 . b 0 . 0 18 . 1 0.0 . 05 2.6 0 . 0 . E,8 1 . • 0 . 8 . % J 057 •1 . 4 0 . 0 2• . 9 0 . 0 . 03 2 . 0 0 . 0. ?85. • . 0. 4. 8 B Jc>5702 . 7 0 . 0 20 . 9 0 . 0 . 08 3 . 0 0 . • . 7 8 5 . • . 0 . 12 . 48 J 05703 * 
J05704 .2 0 . 0 t 8 : i 0 . 0 . 03 . 8 0. l' . £,8 1 . • . () 5.13 J 057 05 . 4 0 . 0 18 . 2 0 . 0 . 03 1 . ' 0 . 0. 684 • . 0 . 5 . 24 J 05706 .2 0 . 0 . 3 0 . 0 . 01 1. 1 0 . • . 13 . • . 0 . 1 . 08 Jc)~.7(> 7 . 1 • . O ,, . 2 0 . 0 . 00 ., 0 . 0 . 25H . • . 0 . .7~ 

*missing data 



- ------ - - - ------- HODEL CONDITIONS-- --- --------- --------------PROTOT YPE i i• ~J - · :., .. !TI ONS------------ - - ---- -
f. ! LE FEA K 1% AH . PEAK 1:~ Et1D ~-UM FE AK 5:{ ARR . 15% {{R R. PEA 1 5 % EHO '.:- % E t! C> S IJ 11 
NA ,! E C-0 HC. TIME TIME TIHE C.O HC . T Il1 E T ! !'! E TT t-J r l ME T! HE 

( :: > (SEC ) ( S EC > ( SEC > o :-s) ( % ) ( SEC > ( ~;E C :• ( SEC ( S EC :, (S EC ) ( x- s ) 

KO 57 •O . 3 •.O 55 . 4 O . • . •3 1 . 1 0 . 0 . 2•8 • . •. 0 . 5 . 00 
I((.\ 5.7 C> 1 . 2 •.O 45 . 7 O. • . •2 1 . 1 0. 0 . 1 713. • . 0 . 3 . 55 
l( ~\5.7•2 . 8 • . 0 13 . 2 O . • . 10 3 . 6 0 . 0 . 495 . • . 0 . 1S . 74 
K•5.7•3 1 . S 7 . 7 1 •. 1 14 . 8 . 1' 6 . 2 3 78 . 0 . 378 . • . 416 . 26 . 98 
K<)5.704 .6 • . O ~ - 2 O . • . •5 2 . 7 0 . I) . 34?. • . 0 . 7 . 5 1 
l(~\5705 . 2 • . • 1. 3 O . • . 01 1 . 0 0 . 0 . 4 8 . • . 0. 2 . 07 
Kc>S.706 . 3 • . O 5• . 6 O . • . 04 1 . 4 I) . I) . 18-9') . • . () . 7 . 41 
Kt>S7•7 . 1 0 . 0 . 1 0 . 0 . 02 . 5 0 . () . 3 . 0. 0 . 3 . 17 

LOS700 . 3 0 . 0 17.3 O. • . 08 1 . 4 0 . () . 65 • . • 0 . 12.62 ..... 
\D 

Ll)57•1 . 3 0 . 0 54 . 7 O . • . 06 1. 4 0 . ~\ . 2•54 . •. 0 . 10 . 46 \D 

L~", 57•2 . 6 0 . 0 H.7 O. • . 11 2 . 6 0 . I) . 1751 . • . 0 . 17 . 44 
U>5703 * 
L 05.7 04 1 . 0 8. 1 8. 1 11 . 1 . 09 4 . 4 0 . 0 . 30 3 . • . () . 1 4 . 7 2 
Ll)5705 1 . 2 12 . 9 13 . 0 17 . 4 . 1 7 5 . 1 488 . I) . 48 8 . • . 569 . 28 . Vi: 
Lt)S7•6 1 . 1 1 7 . 3 17 . 3 17.3 . 14 4.8 0 . 0 . 6.50 . •. 0 . 23 . 21 L1) S707 .8 0 . 0 7 . 4 0 . 0 . 13 3 . 4 0. 0 . 278. • . 0 . 20 . 65 

Mf,•57•0 . 1 • . O 18 . 9 O . • . 03 . 7 0 . 0 . 71 1 . • . 0. 4. 7 9 11t)S7•1 . 3 0 . 0 42 . 5 0 . 0 . •3 1 . 5 0 . 0. 1595 . 0 . 0 . 5 . 26 MOS.702 ., 0 . 0 42 . 5 O . • . 09 2. 6 0. 0 . 159 4. 0 . 0 . 1 4 . 3 7 1105703 .9 0 . 0 42.3 O. • . 12 3 . 7 0 . I) . 158 7 . • . 0 . 20 . 4 0 N•S7•4 . 1 • . O 14 . 0 0 . 0 . 00 . 5 0 . I) . 524 . • . 0 . . 72 11057•5 . 4 0.0 42 . 5 0.0 . 02 1 . 6 0 . 0 . 1594 . 0 . 0. 3 . 60 Mt) S7 •6 . 4 0 . 0 42 . 5 0 . 0 . 02 1.7 0 . I) . 1593 . • . 0 . 3 . 95 111)5.7•7 . 1 • . • 5 6 . 5 0 . 0 . 03 . 6 0 . I). 2 12 1 : • . l) . 5 . 1 3 

*missing data 



- - - ------- -- ----- HODEL CONDITIONS - - -- ---- - -- - - - ---- --- - - ------FP TOH f•E C DIT!ONS -- ------ - - - - ------ -
f ILE F~A K 1% ARR. PEAK 1 % El-i D SUN PEAK 5 ARR . 1 % AR R . p K l 5 % E HO '.:-% E tl C> Sl!l1 
:; P.M E CG HC . TIM E TI 11 E TIK E CO l~C . IM E I!'! E T E fl ME T I !i E 

( :; > ( SEC> ( SEC > U -EC > ( i,:- s) ( :n ( EC > ( EC ;, ( <:· ~- ) (S E C ) (SEC ;. C <- S ;. 

!'t05 7• 0 . 2 0 . 0 61. 9 0 . 0 . 01 . 7 • . 0 . 2 32~ . • . •. 1 . 1 3 
H0570 1 * 
H• 5702 . 2 0 . 0 . 0 0 . 0 . 0-4 . 8 0. 0 . 1 . • . • . f, . 9 • 
Ht) 57C>3 * 
H • 5 ? • 4 . 1 0 . 0 58 . 1 0 . 0 . 02 . 6 0 . 0 . 217 9 . 0 . 0 . 3 . 1 0 
HO 5 7 05 . 2 0 . 0 18 . 3 0 . 0 . 01 ., I) . 0 . f:,86 . • . 0 . 1 . 4 2 
H057•, . 3 0 . 0 53 . 2 0 . 0 . 02 1 . 3 I) . 0 . 1 995 . • . () . 3 . 2 7 
H05 70 7 . 7 0 . 0 40 . 1 0 . 0 . 0 1 3 . 1 0 . 0 . 1505 . ~· . 0 . 1 . 2 2 

. 4 Q . O 1 ::i . Q 0 . 0 . 05 1 . 9 0 . 0. 562 . Q . 0 . 8 . 44 N p~,5 700 0 
P05 7 01 . 3 0 . 0 9 . 6 0 . 0 . 08 1. 4 0 . 0 . 362. • . 0 . 1 3 . 8 1 0 

POt7 02 . 3 0 . 0 52 . 0 0 . 0 . 03 1 . 3 0 . 0 . 1951 . • . 0 . 4 . 8 2 
P05703 . 7 0 . 0 22 . 0 0 . 0 . 07 3 . 0 0 . 0 . 826 . • . I) . 10 . 79 
POS70-4 . -4 0 . 0 15 . 7 0 . 0 . 06 1 . 7 0 . 0 . 587. 0 . 0 . 9 . 14 
P0 5 705 . 4 0 . 0 17 . 8 0 . 0 . o, 1. 8 0 . 0 . 6 6 9. • . 0 . 1 0 . 6 8 
P 0 5 7 06 ., 0 . 0 1' . 3 0 . 0 . 07 2 . 6 0 . 0. 6 14 . 0 . I) . 1 1 . tE. 
P 0 5707 . 3 0 . 0 15 . 9 0 . 0 . 02 1. 4 0 . 0 . SH . 0 . 0 . 4 . 1 2 

QOS700 . 3 0 . 0 17 . 6 0 . 0 . 02 1 . 2 0 . 0 . £60 . 0 . 0 . 3 . 98 
QC) 5 7 01 ., 0 . 0 17 . 6 0 . 0 . 02 2 . 8 0 . 0 . £61 . • . 0 . 3 . 54 Ql) 5 7 02 1 . 0 0 . 0 17.6 0 . 0 . 04 
QO S703 * 

4 . 2 0 . 0 . £6 1 . 0 . 0 . 6 . 64 
Q057 04 . -4 0 . 0 13 . 6 0 . 0 . 0-4 1 . 7 0 . 0 . 509 . 0 . 0 . 6 . 0 1 
Q0 5 7 05 . 5 0.0 17 . 6 0 . 0 . 0-4 2.3 0. 0 . £6•. 0 . 0 . 5 . 87 
Q0 5 7 06 . 5 0 . 0 13 . S 0 . 0 . 05 2 . 3 0 . 0 . 5 0£ . • . 0. 8 . 8 8 
Q 0 570 7 . 3 0 . 0 1 5 . £ 0 . 0 . o, 1 4 0 . 0 . ses . 0 . 0. 9 . 8 r, 

* mi ssin g data 



--- - ----- -------MODEL CON JT!OHS-------------- - - ------ --- ·- - - F- ~'. TOT':'PE C N Il!D NS- --- ---- ---------- · 
Fl Li: ?~ AK 
N iHI E CG H C. 

> 

S 2 •5 •O 5 . 3 
S 20501 1 . 2 
S 2 •5 02 . 8 
$20503 1 . 1 
S205•4 . 3 
S 2 06 •O 1 . 1 
S 20601 . 7 
S206•2 ., 

. 4 
S2•6t : 4 . 2 
S 2 •7 t)() 9 . 8 
S20 7 ~\1 1 . ' S20 7tn 1 . 6 
S 2 •? 1;3 1 . 3 
S 2•?( •4 . 3 

1 % A f< R . EAK ! :~ E !~ D ~-ci N FEM: 5 A , '. R. 1 .. ARR. F- A 1 C ' I ilD ::: % £1JC> SLl l1 ,, • -! , ,. 

T IM E 111 E TIKE CO 14C . l!1 E !1</E T M TIM T !!1 E 
U -EC > ( EC> ( S EC > o:-s) ( :~ ) I EC ) ( EC> C ~: C ( SE C ( S EC > C X - S > 

15 2 . 5 16., . 9 1 93 . • 1 . •2 20 . 1 5 821 . 6<)31) . 637 4 . E-941. 70',0 . 1 5 ~-. 4 
15 3. ? 1 72 . 4 186 . 9 . 07 5.0 6H9 . 0 . 6469 . • . 6 4 7 2 . 11 . 5 5 

0 . 0 23 .2 0 . 0 . 01 3 . 5 0 . 0 . 86 9 0 . 0 . 1 . 2 2 
23 . 0 23 . 0 23. 1 . 15 4 . 8. 0 . t• . 86 5 • . 0. 2 5 . 1 4 

0 . 0 2 21. 1 0 . (> . 04 1 . 1 0 . I) . 8 2 9', . • . 0 . 5 . 8• 
7 . 6 8 . 4 8 . S . 08 4 . 9 0 . C• . 314 . • . 0 . 1 3. 4 9 
0 . 0 6 . 5 0 . 0 . 05 3 . I) 0 . I) 244 . • . 0 . 9 . () 2 
0 . 0 38 . 4 O . • . 04 2 . 5 0 . L' . 1 44 2 . • . () . 6 . 54 
00 32 . 2 () • . • 1 1 . 7 I) . f) . 1 2 1• . • . 0. 1 . 4B 
• . O 2B . 2 f) . • . <,\2 . 7 () . I) 1 •5 ., . • . () . 2 . 6 1 
4 . 5 13. 7 54 . 2 2. 11 32 . 5 1 E,8 . 20 3 . 5 13 . 14 34 . 1947 . 297 . 3 
5 . 3 6 . 4 38 . 9 . 11 6 . 7 239 . I) . 24 1 . • . 14 62 . 18 . 55 
0 . (• 12 . 6 O . • . 07 4 . 3 (). 0 . 472. • . () . 1 0 . 9 0 

1 2 . 6 1 2 . 6 t 2 . 6 . 05 5 . 6 4 72 . C• . 472 • . 4 7 3 . 8 . 32 

• . O l 2. 5 !) •) . 01 j . 2 I) . () . 4? j . (, . 0 ;;, 

Note : Run numbers 205, 206 and 207 correspond$ to the vert i cal concentration profiles observed 
at the LNG flare, wind direction of 180°, 2,23 m/sec wind speed, and with source descriptions 
AA, CC and BB respectively. The tap number 00, 01, 02, 03, and 04 are located at 0.0, 10.16, 
20.32, 30.48, and 40.64 meters above the ground respectively. 

N 
0 ...... 
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