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HEAT SPREADING PERFORMANCE OF VAPOR CHAMBER

ABSTRACT

The thermal performance of a vapor chamber was investigated tonuhetehe heat
spreading effectA vapor chambetogether with &in heat sink, aluminium block

heat spreader and heating element were assembjeithédo investigate the thermal

heat spreading resistance under natural and force convection air cooling. The overall
measurement of the vapor chambexs 139 x 123 ¥.7mm. A finned heat sink was

used. Electricaheatingpower input varied from M to 40W. The experimental
results showed that forced convectiain cooling performancdetterthan natural
convection.The thermal heat spreading resistance of the fin heat sink was around
0.17K/W to 0.18K/W. The thermaheat spreadingesistance of y@or chanber was

kept constant which is around 0.14K/W to 0.28K/W under natural and force
convection. Furthermore, the aspeatiooft hlear ger he dtsi md molsd mer

same temmertehteursanal | er heating el ement wun
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CHAPTER 1

INTRODUCTION

1.1 Background

Heat pipes are devices with high thermal conductivity. The heat pipe is able to
transfer a very large quantity of heat and operate efficiently and effectively. The
ability of a heat pipe to operate is through heat transfer process of evaparation
condensation. A heat pipe is able to transfer an amount of energy equivalent to a
thousand times more than what a copper rod could for a same temperature gradient.
The structure of heat pipe consists of a tube with little amount of working fluid and a
wick. The heat pipe is composed of three sections which are the evaporator section,
thermal insulation section and the condenser section. Figure 1 below shows the

crosssectional view of a heat pipe.

The evaporator section is where the working fluid comesntact with the
heat source. When the source of heat is applied to the surface layer of the evaporator
section, the heat will cause the working fluid to boil and the fluid in turn evaporates
and gives up latent heat of vaporization. The steam theadptowards the cooler
region which is condenser section due to the pressure generated by the temperature
differences. Subsequently, the working fluid condenses in the condenser section and
gives up latent heat of condensation at the same time. The wgdtlid in turn

returns back into the liquid form and return to the evaporator section. After that the



repeating the cycle from evaporator section to condenser section of the pipe
continues endlessly up to a point of time that there is no temperaturemntte

A vapor chamber is a flat heat pipe. It is a heat transfer device that is derived
from the concept of a heat pipe and consists of a sealed aluminum or copper
container. Vapor chamber is a mechanism with similar concept like heat pipe but the
shape btween vapor chamber and heat pipe is the main difference. Therefore, the
dimensional flow of heat pipe and vapor chamber is different also. A heat pipe can
only flow in one dimensional from one single point to another but vapor chamber can
flow in two or three dimensions. Thus, the vapor chamber can achieve better
temperature uniformity as compared to the heat pipe. This is the purpose vapor
chamber will be using instead of heat pipe. For heat sink vapor chamber assembly, it
consists of a heat sink that placed at the top of a vapor chamber for condensation
purpose. Figure 2 shows cressctional view of heat sink vapor chamber assembly.

The internal part of the vapor chamber is filled with a working fluid such as
distilled water. The fluid exists as iguid under normal conditions. Heat dissipated
on the surface of the evaporator section of the pipe causes the fluid to boil, vaporize
and in turn picks up latent heat of vaporization. The vapor circulates inside the sealed
container and it condenses a¢ ttondenser section. Here, the gas gives up its latent
heat of condensation. Then the condensate flows back into the evaporator section by
the surface tension in the wick lining in the wall or by gravity in the case of a
wickless vapor chamber. The heatransferred from the evaporator section to the
condenser section of the vapor chamber.

A vapor chamber is different from a heat pipe in that the condenser covers the
entire top surface of the structure. In a vapor chamber, the heat transfers in two
direcions and is planar. In a heat pipe, heat transmission is in one direction and is
linear. The vapor chamber has a higher heat transfer rate and lower thermal
resistance. In the twphase vapor chamber device, the rates of evaporation,
condensation and fluid r anspor t are determined by
and the wicks structural properties. These properties include porosity, pore size,
permeability, specific surface area, thermal conductivity and the surface
wettability of the working flid. Thermalproperties of the wick structure and the

vapor space are described in the next seck@ure 3 is shown below

t



1.2 Problem statement

Thermal managements a majorconcern in the electronic industry. As electronic
components become smaller andhwhigher thermaheatflux, it is necessary to find
a solution to increase reliability and sustain faster operation. éestronicdevices
like laptops use heat sigho dissipate the heat that is generat€dmputes are
running with high heat flux generated by the clap There hightemperature can
easily lead to system crashes.

Using a fan or plate of high thermal conductivity is not effective enough to
dissipate the heat especiallyth high heat flues Therefore, it is important to study
the trermal performance of the vapor chamber so that it can support the industry to
achieve a better solution. In this study, focus will be placed on the thermal
performance of vapor chambessth different aspect ratioof heaing element heat

sink surface areand different air cooling methods with different power input.

1.3 Objectives

The overall objective of the study is to evaluate the performance of a vapour

chamber. Thaetudy would be conducted in the following phases

1. Phase 1Performance of a fin heat sinklnder natural and force convection air
cooling

2. Phase 2: iermal heat spreadimggrformance of vapahamber

3. Phase 3: Effect ofspect ratio of the heating elememid heat sink.

1.4 Outline of report

Chapter 1 introducethe heat pipe and vapor chamber. Chapter 2 presents a literature
review of studies reported othe vapor chamber. A theoretical modelr thermal
resistanceof fin heat sink is presented in chapter 3. Chapter 4 describes the
experimental apparatuand procedures and the experimental results obtained.
Chapter 5 discusses the experimental resalitined Chapter 6 suggests some

further studiedor future investigation. Chapter 7 concludes the thesis.
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CHAPTER 2

LITERATURE REVIEW

Yovanovich, Muzychka, Culham et al. (2003) have investigated the thermal
spreadingresistance of eccentric heat sources on rectangular flux channels. The
solutions are obtained for both isotropic and compound flux channels. The general
solution can also be used to model any number of discrete heat sources on a
compound or isotropic fluxchannel using superposition. They diversified on the
usage of single and multiple heat sources as well. The results showed that the
temperature at the surface of a rectangular flux channel may be used to predict the
centroid temperatures for any number feéat sources using superposition. In
addition, the spreading resistance from a single eccentric heat source on isotropic,
compound, finite, and sermfinite flux channels may be used to compute the
spreading resistance for corner and edge heat sourcesthsi method of images.
Figure 4 and 5 shows the surface temperature for an isotropic plate with two heat

sources andurface temperature for a compound plate with two heat sources

Zhang Ming et al. (2008) have carried out the experimental and numerical
investigation of a grooved vapor chamber. Vapor chamber is highly effective thermal
spreader. In this experiment, a novel grooved vapor chamber was designed. The
grooved structure ad vapor chamber can improve its axial and radial heat transfer. It
can also form the capillary loop between evaporation and condensation surfaces.
Besides that, the effect of heat flux of filling amount and gravity towards the
performance of a vapor chambe studied by this experiment. From the experiment,
it obtained the best filling amount of this grooved vapor chamber. The thermal

resistance of a vapor chamber is compared with the solid copper plate, it is suggested

6



that the heat flux condition shoulte maintained to use a vapor chamber as an
efficient thermal spreader for cooling of electronics. A -timensional heat and
mass transfer model for the grooved vapor chamber is developed. The numerical
simulation results show that the thickness distrdyutof the liquid film in the
grooves is not uniform. The temperature and velocity field in the vapor chamber are
obtained. The thickness of the liquid film in the groove is influenced by pressure of
vapor and liquid beside liguigiapor interface and can lesnce the performance of a
vapor chamber. The optimal filling ratio should be maintained as a steady thin liquid
film in the heat source region of a vapor chamber. The steam condenses on
condensation surface so that the condensation surface achievesumjfean
temperature distribution. The results showed that the experimental results and

numerical simulation results are verified by the numerical model.

Z. Muhammad et al. (2009) have carried out an experiment on how to
improve the performance of electiondevice. The device will cause the heat
dissipated at high heat flux and it requires better cooling to remove the heat to
maintain the performance and reliability of the electronic device. The conventional
cooling system such as rotary fan is inadeqfiater t oday 6s hi gh pow
electronic products. To solve this problem, the vapor chamber is introduced as a part
of the heat remover device. The vapor chamber in this study has an area of 64 mm x
44 mm. It is a twephase closed flat chamber madecopper. Water is enclosed as
the working fluid, and four types of wick structures are used in the 5 mm thick vapor
chamberThe experiments were carried out for different types of wick structure such
as trapezium, rectangular, circular, empty and lin€ae wick structure that leads to
the smallest overall thermal resistance which are 1.22, 0.49 and 0.05C/W at 7 W,
and the maximum evaporator temperature were 65, 64 and 70 € respectively and the
fill ratio of working fluid in a vapor chamber of 45% isuied to be the linear wick
structure. Figure 6 shows the variation of the thermal resistance as a function of
position for 7 watt input power (25%, 35%, and 45%). From the experiment, the
design that has lowest thermal resistance is the rectangular @ruche wick
structure with the working fluid and the boiling phenomenon is practically effective
for a 45% fill ratio.



Paisarn Naphon et al. (2015) investigated the numerical and experimental
results on the thermal performance of a vapour chamberamihwithout micre
channel under constant heat flux. The mathematical model of the vapour chamber is
a twophase closed chamber with wick sheet and a wick column. A finite volume
method with structured uniform grid method system is applied to solve thd.mode
The variation of the temperature distribution of the vapour chamber with -micro
channel and without microchannel is different. With the matrannel, the bottom
copper plate is the evaporator section that may be mounted on the electrical heater to
absob the generated heat and the condenser section which heat is transferred to heat
sink and unmixed air flow cooling respectively. Without the midnmannel, the
interior volume of the vapour chamber is occupied with the working fluid and it can
be seen thathe regions of concentrated high temperature are observed above the
heating element that lead to the accumulation of heat close to the heating region. The
generation of heat spreads more uniformly to the base plate. Figure 7 and 8 shows
the temperatureistribution for the vapour chamber with and without mich@annel.

The results showed that the numerical results are useful for the design for the
improvement of thermal performance of the vapour chamber and also diminishes the

expense and time of a reakt.

Ahmed A.A. Attia et al. (2012) has investigated tlexperimental
investigation of vapour chamber with different working fluids at different charge
ratios. In this experiment, work is done to evaluate thermal performance of 2.0 mm
high and 50 mm dianter vapour chamber with water and methyl alcohol at different
charge ratios. On the other hand, water and Propylene Glycol at two concentrations
50%, 15% were tested to study the effect of using surfactant as enhancement agent
for working fluid. The totakthermal resistance of the chamber is divided into three
types which is junction resistance, internal resistance, and condenser resistance to
determine which type of thermal resistance has a major effect on chamber total
thermal resistance. The results shibat using water as working fluid is much better
than using methyl alcohol. The charge ratio of 30% is best for most tested working
fluids. Using propylene glycol is much better than using water because the more
propylene glycol increases the more totadrtnal resistance of the vapour chamber

decreases. The junction resistance has the greatest value of thermal resistance of the



vapour chamber about 90% of the total thermal resistance so that it can reduce

junction resistance through enhancement vapouratiocess.

Chen et al. (2008) carried out numerical simulation of a heat sink embedded
with a vapour chamber and calculation of effective thermal conductivity of a vapour
chamber. The internal vapour is assumed as a commortréwesiier interface
betweenthe wicks within using the vapour chamber. The study using the CFD
simulations of the integrated heat sink with this assumption. The calculated results
show that is good agreement with the experiments and a maximum difference of 6.3%
for the hotspot tempature rises. The study also found out the area of the heat source
has an important influence to the performance of the vapour chamber and the
spreading resistance of the vapour chamber comes from the bottom wall where a
concentrated heat source is used. dddition, the isotropic and orthotropic
approaches are proposed to calculate the effective thermal conductivities of the
vapour chamber. Thevapa chamber can reduce the spreading resistances
sufficiently by its excellent lateral thermal spreading effettich can be interpreted
by the orthotropic approacligure 9 shows the temperature rises of the top surface
and the vertical surface of the central plate fin for vapour chamber, copper plate and

aluminium plate.

Masataka Mochizuki et al. (2009) studigite thermal management in high
performance computers by use of heat pipes and vapour chambers. Nowadays,
computer processors performance and power consumption has been increased
significantly every yearDue to nanesize circuit technology, heat dissipati has
been increased but the size of die on the processor has been reduced or remained the
same size. Therefore, the heat flux is high. The extreme high performance processors
heat flux can be over 100 W/émwhich is likely 10 times higher than the sueaaf
the household standard clothes iron. The intention of this paper is to provide insight
into various thermal management solution using heat pipes and vapour chambers as
heat transfer devices. The utilization of the {@ase fluid is spread the heat of
extending the air cooling limit capability for high performance computers. In
addition to the thermal management for computers include consideration use of heat
pipes to prevent global crisis of global warming and environmental impact by

reducing green hese gas emission. The result showed that the development for next

9



generation of high power cooling chips and heat pipes is used in potential application

to reduce global warming.

Oliveira et al. (2007) has carried out the use of vapour chamber on electron
devices to eliminate hot spots under heat sink. The hot spots are generated by high
heat fluxes from the large amount of trails and high processing of microprocessors.
These surfaces are usually small in some applications even the materials which are
good thermal drivers such as aluminium and copper are not capable of dissipating the
heat generated by the processor. This studysesd a vapour chamber with a wick
structure to analyses the increase of the heat sink efficiency by. A finned vapour
chamber kat sink with dimensions 120 mm x 109 mm x 70 mm was built and tested
with filling ratios ranging from 10% to 40% of the vapour chamber volume and heat
power input ranging from 25W to 200 W. The result showed that the filling ratio of
30% leads to the smakt vapour chamber thermal resistance of 0.21€/W at 200W.

A conventional heat sink was compared and also tested and presented 0.24€/W
which corresponds in a decrease of 12.5% in the heat sink total thermal resistance.
Figure 10 shows the temperaturetdlmition on the conventional heat sink and

vapour chamber heat sink.

Hao Peng et al. (2013) studied on the heat transfer performance of an
aluminium flat plate heat pipe with fins in vapour chamber. A variety of performance
tests of flat plate heat pipeere carried out with different air flow velocities between
1.5 m/s and 6 m/s. The working fluid filling ratios and vacuum degrees was also
different which was between 10% to 50% and the 0.002 Pa to 0.25 Pa. The distilled
water and acetone was used as waykluids. The influence of the above parameters
on steadystate heat transfer characteristics of the flat plate heat pipe was also
examined. The result was shows that the filling ratio and vacuum degree had a
significant influence on thermal performanct flat plate heat pipe. The distilled
water and acetone were used to compare the cooling performances; the flat plate heat
pipe cooling component using acetone had a stronger heat dissipation capacity for

the same filling ratio.

10



Shukla et al. (2012) desbes experimental studies on the heat transfer
performance of a wickless vapour chamber with a heat sink. A vapour chamber was
used with dimension 78 mm length x 64 mm width was fabricated with a thickness of
5 mm and tested for two different working fliisi which is coppewater and
aluminiumwater nanofluids. The filling ratio of nanofluids was about 30% of the
vapour chamber volume. The-amized (DI) water is also used as a working fluid.

The vapour chamber was tested at power input of 90W to 150W.colserved that

the nanofluids charged vapour chamber performs better than that charged-with de
ionized water. The decrease of the thermal resistances was found with the increase of
the weight percentage of the nano particles. The copper nanofluids chapgad
chamber performs better than that charged with aluminium nanofluids and deionized
water. The thermal conductivity was concentration and particle densities play major
role in the enhancement of heat transfer and found out the thin porous layet forme
on the evaporator surface causes dry spot rewet ability. It was also responsible for the
heat transfer enhancement of the vapour chamber using nano fluids. Furthermore, the
vapour chamber with heat sink and nanofluids can easily be integrated with heat
dissipating components and it will have wide applications in electronics cooling.

Figure 11 shows the vapour chamber inside view.

Tong et al. (2010) have carried an experiment on the thermal analysis which
compares the thermal performance of a bdevel high performance fligchip ball
grid array package equipped with solid Cu or vapour chamber as the heat spreader
and Alkiller gel or In solder as the thermal interface material. The effect of different
heat source sizes was also examined. The numeripatiment results showed the
thermal performance is remarkably enhanced by switching thermal interface material
from Al-filler gel to in solder while the enhancement by using vapour chamber
instead of solid Cu heat spreader is only observable when In s®ltheorporated.
Moreover, the performance of vapour chamber gradually enhances then retards as the
heat source size decreases. Furthermore, when the heat source size is getting smaller,
the thermal enhancement of vapour chamber is getting greater canvpisinethe
solid Cu heat spreader. However, when the heat source size keep reduce, the
enhancement of vapour chamber was retards. The reason is under such a situation the
bottleneck of heat dissipation is the die, which apparently cannot be improved by

simply changing thermal interface material or heat spreader. Figure 12 were shown
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the temperature contours for comparison and Figure 13 is thermal interface material

effects and heat source size effects.

Tsai et al. (2008describes the fundamental experitsenn heat transfer
characteristics by using vapour chamber as a thermal solution for cooling of high
performance electronic devices. The vapour chamber was used in this experiment
with dimension of 87 mm x90 mm. The vapour chamber is aphase closeddt
chamber made of copper. Water is enclosed as the working fluid, and sinter columns
made of small copper particles (particle size around 100mesh, 50% porosity) are
used as the wick into the 4 mm thickness vapour chamber. First experiments were
undertaka to evaluate the performance of vapour chamber with five different water
fill rates of 17%, 25%, 34%, 50%, at different input powers by air cooling condenser.
The heater surface is 14 mm 14 mm. The results show that the best fill rate in
these four fillrate is 34 %. Secondly, we changedaindenser to water condenser
of 30 % fill rate. The heater surface area is 31 mm x 31 mm. The cooling water
temperature set at 20€C, and the flow rate set at 0.2 L/min. When the system reached
steady state, themperature was recorded to evaluate the performance of the vapour
chamberAccording to experiments, the fill rate of 30% leads to the smallest overall
thermal resistance is 0.51 €/W &3 W, and the maximum evaporator temperature
was 57 € of the heateby air condenser. The secondyperiments for the fill rate
of 30%, the smallest overall thermal resistance is 0.181 €/W at 243 W, and the
maximum evaporator temperature was 64 € of the heater by water cooling
condenser. For comparisqurposes, a comntional heat sink was also tested and
presented 0.88 €/W in small size heat area and 0.312C/W in large surface area,
under these conditions which corresponds both decrease of 42% and in thiekheat

total thermal resistance

Chiang et al. (2008) carriedut the thermal performance of the vapor
chamber. With the development of chip performance and operational speed, the
hotspot produced by the namiform density of heat source becomes even severe. To
solve the hotspot problem, the vapor chamber has deeloped. Effects of the fill
ratio, the heating area, and the power dissipation on the vapor chamber performance

are investigated. It is found that a preferable fill ratio is 30% above or below which
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the vapor chamber resistance increases. In additienyapor chamber resistance
increases with decreasing the heating area. For a fill ratio of 30% and a power
dissipation of 140 W, the vapor chamber resistance increases by 55% with the
heating area being varied from 961 ftm81 mnf. To further validatehte capability

of the vapor chamber, the comparison between the vapor chamber and a copper plate
is also performed. It is found that, for a 30% fill ratio and a power dissipation of 140
W, the temperature difference between the top wall center and ithgmsris 2.5C

for the vapor chamber and is 1%5for the copper plate. The vapor chamber

veritably proves a better heat spreader compared with the copper plate.

Wang et al. (2011) investigated Thermal investigations on LED vapor
chambetbased plates. Ahermalperformance experiment with the illumination
analysis method was discussed the thermal performance of three kinds of LED based
on the plates compared with the experiments, theories, and simulation thermal
resistances. The results show that the thérperformance of the LED vapor
chambetbased plate is better than that of the LED cofijaesed plate with an input
power above 5W. The experimental thermal resistance values of LED cappler
vapor chambebased plate are 0.41 €/W and 0.38 €/W at 6Wspectively. The
illumination of 6 Watt LED vapor chambérased plate is 5% larger than the 6 Watt
LED aluminumbased plate. Therefore, the LED vapor chaniizesed plate has the
best thermal performance above 5W. Figure 14 and 15 show the simulationaksults
LED vapor chambebased plate and the relationship of luminance and time of LED

vapor chambebased plate.

Xiao et al. (2008) carried out the thrdamensional model to analyze the

thermal hydrodynamic behaviors of flat heat pipes without empiricakledions.

The three dimensional model accounts for the heat conduction in the wall, fluid flow

in the vapor chambers and porous wicks and the coupled heat and mass transfer at
the liquid interface. The flat pipes with and without vertical wick columnthé

vapor channel are intensively investigated in the model. Parametric effects, including
evaporative heat input and size on the thermal and hydrodynamic behavior in the
heat pipes, are investigated. The results show that the vertical wick columns in the

vapor core can improve the thermal and hydrodynamic performance of the heat pipes

13



including thermal resistance, capillary limit, wall temperature, pressure drop, and
fluid velocities due to the enhancement of the fluid/heat mechanism form the bottom
condanser to the top evaporator. The prediction that higher evaporative heat input
improves the thermal and hydrodynamic performance of the heat pipe and shortening

the size of heat pipe degrades the thermal performance of the heat pipe.

Xuan et al. (2004)nvestigated performance and mechanism of a flat plate
heat pipe. The flat plate heat pipe is a layer of sintered copper powder is applied to
the heated surface of the heat pipe to enhance evaporation process. The performance
of the flat plate heat pipe isxperimentally measured under different heat fluxes,
orientations and amount of the working fluid. in order to investigate the effects of
charge amount of the working fluid, thickness of the sintered layer and orientation of
the heat pipe on the perfornwmnof the flat plate heat pipe. A theoretical model is
proposed to simulate dynamic behavior and stestale performance of the flat plate
heat pipe. The simulation result shows that dynamic behavior of a flat plate heat pipe
is affected by geometrical maneters, charge amount of the working fluid and
installation orientation. The porous sintered layer on the heated surface can enhance
evaporation process and improve performance of the flat plate heat pipe. The
comparison between the solid heat sink drdftat plate heat pipe has great potential
for electronic elements with high power consumption because of its unique

performance of high response, efficiency, isothermal and lightweight feature.

Shou et.al (2008) have conducted an experiment to examenspreading
thermal resistance of centrally positioned heat sources and the thermal performance
of a water charged, gravity assisted flat vapor chamber to be used for electronic
cooling. Parametric studies including different heat fluxes and operating
temperatures were conducted, and the effect of the relevant parameters on the
cooling performance in terms of the spreading resistance was presented and
discussed. The experiment results showed that the evaporation/condensation heat
transfer coefficient inciases as the applied heat power increases. It is found that the
evaporation heat transfer coefficient is about 6000 W/@2and the condensation
heat transfer coefficient is 10,000 W/t2 at 140 W applied power. The maximum
heat input of 140 W with a heatsize of 80 -80 mm was found with a total thermal
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resistance (Rt) of 0.8C/W at an operating temperature of 4@, while the thermal
spreading resistance (Rsp) is about 20N and is independent of the operating
temperature. The junction temperature of the die can reat@ g74°C) for 140 W

heat input at the operating temperature o050 °C), and the heat removal rate

can be up to 220 W/cm2. Based on the presentriexpetal study, it is found that

the vapor chamber heat spreader is a good replacement for the traditional solid metal
heat sink under the cases studied herein. The present gravity assisted vapor chamber
has great potential for CPU cooling of a desktop@npared with the solid heat

sink.

Kang et al. (2012) investigated the temperature uniformity of rudli
vapor chamber heat spreader. The experiment was conducted with different type of
multi-well heat spreader which was aluminum, copper, silver aporvahamber
with dual and six heat sources under different power input. The-meiltiheat
spreader is used with dimension 112mm x 75mm x 17.2mm with 96 holes each 5mm
diameter and the heat source is used with dimension 30mm x 30mm each. From the
experimat they found out the six heat sources was better uniform that dual heat
source over all types of multvell heat spreader. The vapor chamber has best
uniformity than others and followed by silver, copper and aluminum which show in
figure below. The resulalso shows that the temperature will get affected by
surrounding temperaturehen in low heading rate which form a curve shape but
when in high temperature it is not easily affect by surrounding temperature which
shown in straight line. Figure 16 shows tbomparison of temperature uniformity

under dual and six heat sources.

Lin et a. (2011)has carried outa measuring system to detemine the thermd
performance of hea pipe, vapor chamber and defrost plate. They used the vapor
chamber with dimension of 50mm x 50mm and the thicknesses are 3.5mm and
6mm with the lea source ratios of 0.35,0.53,and 0.71. The heat input range is from
1W to 5W with natural convection to anmbient. The result showed that thedifferent
thinness of vapor chamber and spreading ratio of hea source will affect the axial
thermal resistant. They also fave indicated that thethicker of vaporchamber and the
lower of hea source ratio resulted higher axial thermal resistance
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Figure 4. Surfacetemperature for an isotropic plate with two heat sources
(Yovanovich, Muzychka, Culham, 2003)

Figure 5. Surface temperature for a compound plate with two heat sources
(Yovanovich, Muzychka, Culham, 2003)
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Figure 7. Temperature distribution for vapor chamber without micro-channel
(Paisarn Naphon and Songkran Wiriyasart, 2015)
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Figure 8. Temperature distribution for vapor chamber with micro-channel
(Paisarn Naphon andSongkran Wiriyasart, 2015)
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Figure 9. The temperature rises of the top surface and the vertical surface of the
central plate fin for vapor chamber, copper plate and aluminum platgYen, S.
C., Kuo, H. C., Tzu, C. H., Chi, CW., Yuh, M. F., & Bau, S. P, 2008)
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Figure 10. Temperature distribution on the conventional heat sink and vapor
chamber heat sink(Oliveira Alexandre, S., Mantelli Macia, B. H., & Mantelli
Fernando, H, 2007)
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Figure 11. Vapor chamber inside view: (a) Photographic view, (b) SEM view at
300X, (c) SEM views at 6500X (Shukla Solomon, Pillai, 2013).
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Figure 14. Simulation results of LED vapor chamber-based plate(Jung-Chang
Wang, 201)
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Figure 16. Comparison oftemperature uniformity under dual and six heat
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CHAPTER 3

THEORETICAL MODEL

3.1 Theoretical model

A theoretical model forhtermal heat spreading resistance of fin heat sink fDr 2

heat flowwas shown irFigure17. An aluminium block is placed in the middle of the
heating element and the fin heat sink. The heating element is smaller than the heat
sink. The temperature of therface of the heating elements(Twas assumed to be
uniformly distributed.The temperature of the top surfafk,) of the aluminium

block was assumeo beuniformas well Contact resistance between the bafsitne

heat sinkandthe top of the aluminim blockwasassumed to be negligiblBue to

that he thermal heat spreading that occurs on the interface of the temperature (T
that will not be uniformThe base of the heat sink has a maximum temperatig) (T

and the mean temperaturg,(U

On theother handthe hermal resistance networ a fin heat sink with
vapour chamber is shown figure 18 The thermal heat spreading exists at the
interface between the bottom of the vapour chamber and the top of the aluminium
block. The bottom surface dfie vapour chamber will show the mean temperature
(Tvem) and the maximum temperature,{Jfay. The temperature at the top surface of

the vapour chamber () was to be expected to have a uniform distribution.
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3.2 Theoretical calculation
Thereweresome eqations that were needéd usein the experiment especially the
equation that to calculate the resistanoe heat lossThe formulasvere shown in

below:

Thermal resistancef aluminium block is given by

7 J— 1)

Thermal spreading restance of heat sink is given by

7N — )

Thermal resistance of hiesink is given by

2 - 3)

Total 2D heat spreading thermal resistance of thééat sink assembly is given by
B2 2 2 (4)

Thermal spreading resistanof vapor chamber is given by
2 BE— (5)

Thermal resistace of vapor chamber is given by
2 _— (6)

Overall thermal esistance of the vapor chamber is given by
2 2 2 (7)

Total thermal resistance of the heat swith vapor chamber is given by
B2 2 2 (8)

Heat loss from hegng element is estimated from

0 : : E 4 4 (9)
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CHAPTER 4

EXPERIMENT AL INVESTIGATION

4.1 Experimental apparatus

The basic experimental equipment corssist a fin heat sink, vapor chamber,
aluminium block and heating element. The investigation was conducted in 3 phases.
Figure 19 shows phase 1 is to investigate the performance of a fins heat sink. Phase
2 for a performance of a vapor chamber comparedfio heat sink is shown in

figure 20. The setup fomphase 3 isimilar to the phase.Zhe vapor chamber is

given with a smaller heating element.

4.1.1 Fins heat sink

The base of the firheat sink measuret37mmlong x 123nm wide x 10mm thick
The dimensions of the fins are shown in Figure 19 and\3thotograph of the fins
heat sink is shown ifigure 21 Thelocatiors of measuring peit on the base of the
heat sink are shown in Figure 22.

4.1.2  Aluminium block

An aluminium block waplacedin between the heating element and vagbamber.

The aluminium blockwas provided groovevith spacedapart The depth ofeach
grooved was 1.5mm and the width of was 3mm. The aluminium block measured
37mm x 37mm x 12.5mm. The function of aluminium block was to house the
thermocouplesisedfor measuring the temperatsigetween the heating element and
the vapor chamberDetails ofthe aluminium block are shown Figure 23 and 24
together withthe locatios of the thermocouples
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4.1.3 Vapor chamber

The vapo chamber measureédB9mm longx 123nm wide x 4.7am thick Figure 25
and 26 shows the vapohamber and location of the thermocose the bottom b
the vapo chamberespectively

4.2 Experimental procedure

4.2.1 Phase 1eat sink only)

A G-clamp was used t@ress heat sink, aluminium block and heating element
togetherwith total d 1 runs which from run #1Thermal insulation was placed
around the aluminium block and heating element to minimize heat loss to ambient air.
The insulation consisted of a composite layer of 10tk cork boardand95 mm

thick rock wool. An AC power supply was used to supplycteieal current to an
electric resistance head) element for heat generation. i$ connected to an AC
voltmeter and ammeter to measure the heating power supfiedenteen
thermocouples (I-Ts7) were inserted in 3mm diameter holes drilled through the
base of heat sink to measure the temperature at the base of the heat sink. The mean
temperature at the base of heat sing)Was calculated from an arithmetic mean of
these 17 temperatures. The maximum temperature at the base of heatsihlwés
expected to be located at the centre of the base of the heat sink as well as the heating

element.

Five thermocouples (1 7 Tas) were inserted into grooves at the top surface
of the aluminium block to measure the temperature distribution between thé top o
the aluminium block and the bottom surface of the heat sink. Another 5
thermocouples (k7 Tsg) were inserted into deep grooves area at the bottom of the
block to measure the interface temperature of the heating element and the aluminium
block. An addiional of two thermocouplesT(s1, Tins2) Was placed at the surface of
the insulation layer to measure the insulation temperature. Finally, one thermocouple
was employed to measure the ambient temperatyj)e Al thermocouples were
connected to a datadger and logged every minute. Experiments were performed at

power inputs of 10W to 20 W under natural convection air cooling.
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4.2.2 Phase 2 Yapor chamber, heat sink with heating element

A G-clamp was used to press heat sidgor chamberluminium block and heating
element together with total dfruns which fom run #2 to 5Thermal insulation was
placed around the aluminium block and the heating element to minimize heat loss to
ambient air. The insulation consisted of a composite lay&0 onm thick cork board

and 95 mm thick rock wool. An AC power supply was used to supply electrical
current to an electric resistance heating element for heat generation. An AC
voltmeter and ammeter was connected to measure the heating power supplied. A
total of seventeewf thermocouples (I-Tr17) were inserted through holes drilled into

the heat sink to measure the temperature distribution between the bottom of the heat
sink ard the upper surface of the vapchamber.Five thermocouples (d1 1 Tas)

were inserted into deep grooves area at the top surface of the aluminium block to
measure the temperaturethée bottom surface of the vapohamber. Anothefive
thermocouples (k7 Tsg) were inserted into deep grooves area at the bottom of the
aluminium Bock to measure the temperature of the heating element and the

aluminium block.

Two thermocouples were used to measure the insulation surface temperature
(Tins, Tins?) and one of the thermocouple was used to measure the ambient
temperature (J). Anotherfourteenthermocouples (E: - Tyvc14) Were used to measure
the bottom surface temperature of the vapour chamber through the insulation. The
experiments were performed at power inputs from 10W to 40 W under natural
convection and force convection air cogji Each run was conducted over a period
of 4 hours. The experiments were repeated twice to determine experimental

repeatability and the results were repeatable witf@thdverall.

4.2.3 Phase 3 (\apor chamber, heat sink with small heating element)

A G-clampwas used to press heat sink, vapor chamber, aluminium blocénaait
heating element together with total of 4 runs which from rénta#9. Thermal
insulation was placed around the aluminium block and the heating element to
minimize heat loss to ambient air. The insulation consisted of a composite layer of 10
mm thick cork board and 95 mm thick rock wool. AC power supply was used as
means of spplying electrical current to an electric resistance heating element for

heat generation. An AC voltmeter and ammeter were connected to measure the
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heating power that was suppliefihe seventeerof thermocouples ({-Tr7) was
inserted through holes delll into the heat sink to measure the temperature
distribution between the bottom of the heat sink and the upper surface of the vapour
chamber. Thefive thermocouples ({11 Tas) were inserted into deep grooves area

on the top surface of the aluminiunobk to measure the temperature at the bottom
surface of the vapour chamber. Anotheree thermocouples (ki Ts3) were
inserted into deep grooves area at the bottom of the aluminium block to measure the
temperature of the heating element and the alumiilock.

Two thermocouples were there to measure the insulation surface temperature
(Tins1, Tins2) @and one of the thermocouple was measuring the ambient temperature
(Ta). Anotherfourteenthermocouples (£1 - Tvc14) Were used to measure the bottom
surface temperature of the vapour chamber through the insulation. The experiments
were performed at power inputs from 10W to 40 W under natural convection and
force convection air cooling. Each run was conducted over a period of 4 hours. The
experiments were peated twice to determine experimental repeatability and the

results were repeatable to withitfC2overall.

4.3 Experimental result

The experimental resultare plotted irFigures 28 - 50. For phase Iesultare shown
in Figure B and represent as run #or phase resuls are shown in Figur80 and
36 represent as run2#and 4. Fophase Jesults are shown iRigure £ and 4 that
in run #6 and run #8 Furthermore,Figure 33, 39, 45 and 51 were shows the
repeatability experimentaésultfor run #3, #5#7 and #9Figure29, 31, 34, 37, 40,
43, 46, 49 and 52 were thecomparison of temperature distribution optsurface of
vapor chamber underatural andorce convectionbetween 10W to 40WFigure 32,
35, 38, 41, 44, 47, 50 and 53 were the comparison démperature distributioof
bottom surface of vapor chamber und@tural andorce convectionbetween 10W
to 40W.Figure 3! to 71 is the comparisowf temperature distributiobetween the

phase 1, phase 2 and phase 3.
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Figure 19. Overview of experimental setup
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Figure 22. Heat sink
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Figure 39. Fin heat sink and vapor chamber under forced convection (Run 5)transient temperature
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Figure 41. Bottom surface of vapor chamber under force convection between 10W to 40W (Run #3gmperature distribution
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Figure 43. Top surface of vapor chamber under natural convection between 10W to 40W (Run #8mperature distribution
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Figure 47. Bottom surface of vapor chamber under natural convection between 10W to 40W (Run #7emperature distribution
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Figure 50. Bottom surface of vapor chamber under force convection between 10W to 40W (Run #8gmperature distribution
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Figure 52. Top surface of vapor chamber under force convection between 10W to 40W (Run #3¢mperature distribution
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Figure 53. Bottom surface of vapor chamber under force convection between 10W to 40W (Run #3gmperature distribution
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Figure 54. Comparison of top surface of vapor chamber under natural convection at 10W to 15W between phase 1 and phase 2
(Run #1 and run #2)- temperature distribution
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and run #2) - temperature distribution
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Figure 56. Comparison of top surface of vapor chamber under natural convection at 10W to 15W between phase 2 and phase 3
(Run #2 and run #6)- temperature distribution
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Figure 57. Comparison of top surface of vapor chamber under natural convection at 20W to 40W between phase 2 and phase 3
(Run #2 and run #6)- temperature distribution
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temperature distribution
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Figure 59. Comparison ofbottom surface of vapor chambemunder natural convection at 20W to 40W between phase 2 and
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Figure 60. Comparison oftop surface of vapor chamberunder natural convection at 10W to 15W between phase 2 and phase 3
(Run #3 and run #7)- temperature distribution
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Figure 61. Comparison oftop surface of vapor chamberunder natural convection at 20W to 40W between phase 2 and phase 3
(Run #3 and run #7)- temperature distribution
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Figure 62. Comparison ofbottom surface of vapor chambemunder natural convection at 10W to 15W between phase 2 and
phase 3 (Run #3 and run #7) temperature distribution
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Figure 63. Comparison ofbottom surface of vapor chamberunder natural convection at 20W to 40W between phase 2 and
phase 3 (Run #3 and run #7) temperature distribution
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Figure 64. Comparison oftop surface of vapor chamberunder force convection at 10W to 15W between phase 2 and phase 3
(Run #4 and run #8)- temperature distribution
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Figure 65. Comparison oftop surface of vapor chambemunder force convection at 20W to 40W between phase 2 and phase 3

(Run #4 and run #8)- temperature distribution
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Figure 66. Comparison ofbottom surface of vapor chamberunder force convection at 10W to 15W between phase 2 and phase 3
(Run #3 and run #7)- temperature distribution
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Figure 67. Comparison ofbottom surface of vapor chamberunder force convection at 20W to 40W between phase 2 and phase 3
(Run #3 and run #7)- temperature distribution
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Figure 68. Comparison oftop surface of vapor chamberunder force convection at 10W to 15W between phase 2 and phase 3
(Run #5 and run #9)- temperature distribution
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Figure 69. Comparison oftop surface of vapor chamberunder force convection at 20W to 40W between phase 2 and phase 3
(Run #5 and run #9)- temperature distribution
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Figure 70. Comparison ofbottom surface of vapor chambemunder force convection at 10W to 15W between phase 2 and phase 3
(Run #5 and run #9)- temperature distribution
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Figure 71. Comparison ofbottom surface of vapor chamberunder force convection at 20W to 40W between phase 2 and phase 3
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CHAPTER 5

DISCUSSION OF RESULTS

5.1 Repeatability

The experiments results show that in run #2, #3, #4 andthébtemperature is
decreasing from€@to 2€ under natural and force convection air cooling and aspect
ratio is 0.09 The repeatability of J Ta, Tim, Ttmaxs Tvem @nd Temax Were decreasing

by 2°C during the experimental run #3 compare with the experimental run #2.
Meanwhile, the repeatability dfie experimental result of run #5 was also decreasing
by 1.2C ascompare with the experimental result of run #4. The insulation result
and the ambiertemperature has slightly decreds®y 1°C in run #3 and run #5. The
thermal resistances of ;R Rsne Ric and Reo in run #3 and run #5emaired
unchanged. Besides that, the thermal resistance :@f vikis decreasing from
1.65K/W to 1.24K/W when low powenput changsto high power input compade
with run #2 while the thermal resistance giRwas decreasing from 0.37K/W to
0.31K/W comparé with run #4. In additia, the thermal resistance 8Ry. was
decreasing from 2.00K/W to 1.61K/W in run #3 and frorB0K/W to 0.73K/W in

run #5.

In run #6 and #7 that under natural convection and the aspect ratio i$6.05, t
repeatability of T, Ta;, Tim, Ttmax Tvem @nd Temax Were decreasing 1°6 during the
experimental run #7 compare with the experimental run Méanwhile, the
repeatability of experimental result of run #9 was also decreasifi§ @dmpare

with the experimental result of run #8. The insulation result and the ambient
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temperature have remained unchanged in run #7 but it slightly decré@sisrdn

#9. The thermal resistances of;,RRsne, Ric and Reo in run #7 and run #9 were
remaining unchanged. Besides that, the thermal resistancgroivd decreasing
from 1.75K/W to 1.33K/W when low power input change to high power input
compare with theun #6 while the thermal resistance ofifRwas kept constant
compare with the run #8. In addmial, the thermal resistance 8Rq. under natural
convection was decreasing from 2.09K/W to 1.66K/W in run #7 and under force

convection was increasing from/@K/W to 0.81K/W in run #9.

5.2 Effect of natural or force convection (; and ()

From Table 2,he experimental resuthowed that the natural convectiorris #2

and #3while force convection isun # and #% with aspect ratiof) of 0.09. The
insulationresult was about 238 in low power input of 10W and 26 at 40W in
natural convection while in forced convection was about®22i@ 10W and 23.C

in 40W. The insulation temperature results showed that in total heat loss accounted
to about 0.2% from #hsides at the power input of 10W and 0.2% at the power input
of 40W. In force convection cooling, the heat loss was negligible because most of the
heat loss was from the top of the fin heat sink.

From the experimental results, the resistance of the iailumm block is
around0.52K/W to 0.63K/W. Under natural convection, the thermal heat spreading
resistance (R was around 0.16K/W to 0.17K/W. However, under force
convection the heat thermal heat spreading resistange) (Ras 0.14K/W to
0.16K/W. Besides that, the thermal resistance of ttepa chamber (R) was
increasing from about 0.19K/W to 0.28K/W when the low power input to high power
input regardless of the natural or forced convection. This is due to the higher
evaporator surface temperaturelated with the high input power. The overall
thermal resistance of thepa chamber (Ro) was 0.36K/W at low power input of
10W and about 0.42K/W at high power input of 40W. The totBl lZeat spreading
thermal resistance of the fihneat sink with vapochamber $Ry) varied from
2.10K/W to 0.73K/W when reduces with the power input and with natural

convection or force convection.
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In table 3, he experimental resusthowed that the natural convectionris
#6 and # while force convection isun #8 and#9 with aspect ratio’) of 0.05.The
insulation result was about 23Qin low power input of 10W and 22@ at 40W in
natural convection while in force convection was aboutgdis 10W and 22.% in
40W. The insulation temperature results showed that there total accounted about 0.3%
heat loss from the sides at the power input of 10W and 0.3% heat loss at the high
power input of 40W. In force convection cooling, the heat loss was negligible
becaus most of the heat loss was from the top of the fin heat sink.

From the experimental results, the resistance of the aluminium block that
under natural convection was decreasing from 0.50K/W to 0.47K/W while under
force convection was also decreasing fro#9K/W to 0.48K/W. Under the natural
convection, the thermal heat spreading resistangg)(Ras between 0.11K/W to
0.13K/W. However, under force convection the heat thermal heat spreading
resistance (R was 0.10K/W to 0.13K/WBesides that, the ¢éhmal resistance of
the vapour chamber (B was increased from about 0.22K/W to 0.32K/W when the
low power input of 10W to high power input of 40W regardless of the natural or
force convection. The overall thermal resistance of the vapour champgrwBs
about 0.34K/W at low power input of 10W and about 0.45K/W at high power input
of 40W. The total 2D heat spreading thermal resistance of the fin heat sink with
vapour chamberSRy,c) varied from 2.24K/W to 0.81K/W when reduces with the

power input and wh natural convection or force convection.

5.3 Effect of vapor chamber (Natural convection andy only)

The experimental resulin run #1 shows that the temperatures are uniformly
distributed from IC to 2C except on thenean surface temperature of theating
surface(Ts) and the average temperature of the fin heat sipk.(When the power
input runs at 10W, the temperature shows uniformity gavfiich is 0.7C while the
average surface temperature of the heating su(fag@nd the average tempersd

of fin heat sink (T,) were 1.4C and 1.8C respectively. However, when the power
input increases to 20W, the temperature uniformitynein surface temperature of

the heating surfac€Ts) increases to 2°8. At the same time, theyTslightly
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increass to 1.4C and T, increases to 3°8. The temperature has increased from
1.8C at low power input of 10W to 33 at high power input of 20W. The
maximum temperature of fins heat sink.(l) is higher than the average of the fin
temperature (f,). Basedon the insulation results, the heat loss is accounted for
about 0.4% at the power input of 10W and 0.35% heat loss at 20W. The ambient
temperature (J) was not kept constant and varied abouf®.énd the reason is the
surrounding area is getting cold whéhe power input at 20W. The heat source
surface temperature {)lwas expected to decrease when the power input is Tingh.

total thermal resistance of the fin heat sink under one dimensional heat f#iey (R
was decreasing from 1.83K/W to 1.62K/W. Thss because of the high natural
convection of heat loss from higher surface temperature that is generated by the
environment. The thermal resistance of the aluminium block slightly decreased with
power input from 0.52K/W at 10W to 0.50K/W at 20W and therrial heat
spreading resistance of the fin heat sink was in a range of 0.17K/W to 0.18K/W. The
total 2D thermal heat spreading resistance of the fin heat SiRkH) differed from
2.01K/W to 1.79K/W at power input 10W to 20W.

In run #2 and #3,he experimental result of the insulation result was about
23.8C in low power input of 10W and 26 at 40W in natural convection. The
insulation temperature results showed that in total heat loss accounted to about 0.2%
from the sides at the power input ofV¥Qand 0.2% at the power input of 40W. The
ambient temperature was not kept constant and the temperature result is &out 23
at low power input of 10W and 24@G with high power input at 40W. The mean
surface temperature of the heating surfacg \Was abat 2.4C in power input of
10W and 10.2C at input power of 40W in natural cooling convection. The upper
surface of the aluminium block £J of natural convection cooling is 2@ at power
input of 10W and 5% at power input of 40W. The mean temperawifréin heat
sink (Tiyn) differed between the maximum temperature of fin heat sipkdTwhich
is 0.8C at 10W and 23 at 40W. The mean temperature of the fin heat sigk (T
was lower than the average temperaturevagpa chamber (Jcm). Under natural
convection, the temperature difference between maximug#l and mean (km)
temperatures was @ at power input of 10W and 6@G at power input of 40W. As

expected in the experiment, the maximum temperatureapfr chamber (Jcmay
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was higher thanhe mean temperature vépa chamber (Jcm). The resistance of

the aluminium block iround0.53K/W to 055K/W. Under natural convection, the
thermal heat spreading resistancedRwas between 0.16K/W to 0.17K/W. Besides
that, the thermal resistancé the vapa chamber () was increasing from about
0.18K/W to 0.2LK/W when the low power input to high power inputdernatural
convection. This is due to the higher evaporator surface temperature related with the
high input power. The overall thermalsrstance of thevapa chamber (R.) was

about 0.36K/W at low power input of 10W and abo&7B/W at high power input

of 40W. The total 2D heat spreading thermal resistance of the fin heat sink with
vapour chamberSRy.c) varied from 2.10K/W to 1.&4/W when reduces with the

power inputand with natural convection.

5.4 Effect of aspect ratio,0 (Natural and force convection)

For run #2, #3, #4 and #5, the aspect ratio is 0.09. The result showkethean
surface temperature of the heating surfacg \Wasabout 2.4C in power input of
10W and 10.2C at input power of 40W in natural cooling convection. However, the
mean surface temperatures of the heating surfagéh@ are under force convection
were about 3.3 at 10W and 12% at 40W. The upper suda of the aluminium
block (T) of natural convection cooling was different with the forced convection
cooling which is 1.29C and 1.8C at power input of 10W and 5G and 5.7C at
power input of 40W. Natural convection result has higher heat source esurfac
temperatures compared to forced convectidre mean temperature of fin heat sink
(Tm) differed between the maximum temperature of fin heat sigkTwhich is
0.8C at 10W and 23T at 40W. For force convection, the mean temperature of fin
heat sink(T:m) was also showing a difference with the maximum temperature of fin
heat sink (Tmax) Which was about 0°€ in power input of 10W and 1°G in power
input of 40W. The mean temperature of the fin heat sipk) (fas lower than the
average temperature ofapa chamber (J.n). Under natural convection, the
temperature difference between maximum{I) and mean (&m) temperatures
was 1.7C at power input of 10W and 6@ at power input of 40W. However, under
force convection the temperature difference between maximum temperatagaof

chamber (Tcmay and mean temperature wpa chamber (Jcm) temperatures was
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1.6°C at power input of 10W and 5G at power input of 40W. As expected in the
experiment, the mamum temperature ofapa chamber (Jcmay Was higher than the

mean temperature ghpa chamber (Jcm).

For run #6, #7, #8 and #9, the aspect ratio is 00 mean surface
temperature of the heating surface) (Was about 0°Z in power input of 10Wand
1.4£C at input power of 40W in natural cooling convection. However, the mean
surface temperatures of the heating surfacg fffat under force convection was
about 0.8C at 10W and 2°€ at 40W. The upper surface of the aluimim block (T)
of naturalconvection cooling was difference with the force convection cooling which
is 2.1°C and 2.2C at power input of 10W and 8@ and 8.8C at power input of
40W. The mean temperature of fin heat sinknTwas difference between the
maximum temperature of fiheat sink (Fnax) Which is 1.6C at 10W and 2°C at
40W under natural and force convection. The mean temperature of the fin heat sink
(Tm) was lower than the average temperatureapiorchamber (Jcm). Under natural
convection, the temperature diffecen between maximum temperature \afpor
chamber (Tcmay and mean temperatures wehpor chamber (T.) was 1.8C at
power input of 10W and 4°€@ at power input of 40W. However, under force
convection the temperature difference between maximum temperdtuvapor
chamber (Tcmay and mean temperature wapor chamber (T.) temperatures was
1.2°C at power input of 10W and 4® at power input of 40W. As expected in the
experiment, the maximum temperaturezaporchamber (Jcmay Was higher than the

averagdemperature ofaporchamber (Tcm).
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CHAPTER 6

SUGGESTIONS FOR FUTURE STUDIES

Suggestions for future studies are:
1 Determine e effect of type of filling ratio and filling liquid.
1 Use different types of heat sink

1 Use multiple heat sources
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CHAPTER 7

CONCLUSION

The heat spreading performanceasfapor chamber was experimentally investigated.

The thermal heat spreading resistance of the fin heat sink was around 0.17K/W to
0.18K/W.The thermaheat spreadingesistance of y@or chambewas kept constant

which is around 0.14K/W to 0.28K/W under natural and force convection.
Furthermore, the aspect ratlee aspect ratioft hlear ger h e dtsi mag melsd m
the same temptehreahsmeli hgr elremeat uruanld and

C 0 n v e Eotce ammvection is better than natural convection air cooling.
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Ainsb
Ainss

kinS
Pen

Tfmax
Tfm

NOMENCLATURE

area at base of insulation (= 35 mm x 32 mm)

area at side of insulation (=2 x 35 mm x 15 mm)
(=2 x 32mm x 15mm)

thermal conductivity of insulation. (= 0.045 W/m K)

power input to electric heating element (W)

heat loss from heatinglement (W)

heat sink thermal resistance (K/W)

ambient temperaturéQ)

heat source temperatufi€]

heat spreader temperatuf€)

maximum temperature on fin heat sif€)

mean temperature of base of heat s (

Tvemax Maximum temperature of vapor chamié)(

TVC m

mean temperature of vapor chami€r)(

Dxinsp thickness of base of insulation (= 248mm)

Dxsige thickness of side of insulation (= 308)m
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APPENDICES

Table 1. Fins heat sink under natural convection

Run U F)EH Ia Tﬁsm s Tal Tfm Tfmax Ral Rsrf Rf SRfZD F)Ioss
# W) | (C) (C) (C) (C (C) (C) (K/W) (KIw) (K/w) (K/W) (W)
10 | 22.4 | 235 47.74.4 42.79.7 | 40.74.8 | 425 0.52 0.18 1.83 2.01 0.04
1 |0.09| 15 | 226 | 238 60.0:2.2 52.381.1 | 49.22.7 | 51.8 0.51 0.18 177 1.95 0.06
20 | 220 | 23.4 68.242.8 58.441.4 | 54.488.3 | 57.7 0.50 0.17 1.62 1.79 0.07
Table 2. Fin heat sink with vapor chamber under natural and forceconvection
Run Flow 0 Pen Ta Tinsm Ts Ta Tim Timax Tuem Tyemax Ral Rio (ER\;\C/ (KR/‘{;V Ruveo SRve Ploss
# w) | (¢ | (O (0 (0 @) (0 @) (0 (KwW) | (Kw) ) ) (KW) | (KW) | (W)
10 23 23.8 50.442.4 45.1#.4 | 4050.8 | 41.3 | 42.34.7 44.0 0.530 175 | 017 | 018 | 0.35 2.10 | 0.02
) 15 | 225 | 240 62.443.5 54521 | 47.641.1 | 486 | 50.52.5 52.9 0.527 167 | 016 | 019 | 0.36 2.03 | 0.04
20 | 234 | 245 73.24.8 62.72.7 | 53.841.2 | 55.0 | 57.613.1 60.7 0.523 152 | 016 | 019 | 0.35 1.87 | 0.05
40 | 243 | 26.0 | 115.3#104 | 93.155 | 74920 | 76.8 | 83.2#6.3 89.5 0.555 126 | 016 | 021 | 037 163 | 0.08
NC 0.09
10 22 22.8 48.42.4 43.1#.4 | 3850.8 | 39.3 | 40.3#.7 42.0 0.530 165 | 017 | 018 | 035 2.00 | 0.02
. 15 | 215 | 23.0 60.443.5 525#2.1 | 45.6#.1 | 46.6 | 48.582.5 50.9 0.527 160 | 016 | 019 | 0.36 1.96 | 0.04
20 | 224 | 235 71.2#4.8 60.72.7 | 51.84.2 | 53.0 | 55.643.1 58.7 0.523 147 | 016 | 019 | 0.35 1.82 | 0.04
40 | 233 | 250 | 113.3#0.4 | 91.15.5 | 72920 | 748 | 81.2#6.3 87.5 0.555 124 | 016 | 021 | 037 161 | 0.08
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10 | 227 | 235 38.383.5 32145 | 26.6#0.8 | 274 | 29.44.6 30.9 0625 | 039 | 016 | 0.28 | 043 0.82 | 001
15 | 21.6 | 226 44.345.2 35122 | 27.24.0 | 282 | 31.52.2 33.6 0613 | 037 | 014 | 028 | 043 0.80 | 0.01
4 20 | 222 | 230 51.346.7 39.32.9 | 29.1#.1 | 30.2 | 34.72.8 374 0598 | 035 | 014 | 028 | 042 0.76 | 0.01
40 | 232 | 246 | 787426 | 55645.7 | 35949 | 37.8 | 47.255 52.6 0576 | 032 | 014 | 028 | 042 0.74 | 0.02
FC 0.09
10 | 217 | 225 37.1835 30945 | 254#9.8 | 262 | 28.72.1 29.7 0625 | 037 | 016 | 0.28 | 043 0.80 | 0.01
15 | 206 | 216 43.145.2 33922 | 26.04.0 | 27.0 | 30.32.2 324 0613 | 036 | 014 | 028 | 043 079 | 0.01
> 20 | 212 | 220 50.146.7 38.129 | 27.94.1 | 290 | 3352.8 36.2 0598 | 034 | 014 | 028 | 042 0.75 | 0.01
40 | 222 | 236 | 775826 | 54.445.7 | 34749 | 366 | 46.055 51.4 0576 | 931 | 014 | 028 | 042 0.73 | 0.02
Table 3. Effect of aspect ratio between vapor chamber and heating element
Run | o o | P | To | Toem T, Ta Tim T | Teem Tocma Ra Rip (E?W (E,V\;V Reo | SRuc | Ploss
# W) | (©) | (© ) ) (O () ) ) (Kw) | (K/W) ) ) (KW) | (Kw) | (W)
10 | 201 | 212 50.640.2 45621 | 39.1#.0 | 401 | 41343 425 0.500 190 | 013 | 022 | 0.34 224 | 0.03
15 | 206 | 21.9 64.440.3 56.943.3 | 47.04.5 | 482 | 50.5#.0 52.4 0.500 176 | 013 | 023 | 0.36 212 | 0.04
° 20 | 214 | 233 74.640.4 65.1#4.1 | 53.14.6 | 545 | 57.225 59.7 0.475 159 | 013 | 021 | 033 1.92 | 0.05
40 | 208 | 22.8 117.74.4 98.948.2 | 75427 | 77.9 | 84.5#.4 88.8 0.469 137 | 011 | 023 | 034 1.70 | 0.09
NC 0.05
10 | 210 | 222 49.14.2 44121 | 37.64.0 | 386 | 39.84.3 41.0 0.500 175 | 013 | 022 | 034 209 | 0.03
. 15 | 216 | 229 62.940.3 55.443.3 | 45585 | 46.7 | 49.02.0 50.9 0.500 166 | 013 | 023 | 0.36 202 | 0.04
20 | 220 | 244 73.140.4 63.6#4.1 | 51686 | 530 | 55725 58.2 0.475 151 | 013 | 021 | 033 184 | 0.05
40 | 21.8 | 240 116.24.4 97.4#8.2 | 73927 | 76.4 | 83.0#4.4 87.3 0.469 133 | 011 | 023 | 034 166 | 0.09
10 | 201 | 205 36.040.8 31122 | 24240 | 251 | 27.34.2 28.5 0.485 041 | 012 | 032 | 044 084 | 001
15 | 206 | 21.9 43.74.1 36.413.4 | 26.14.3 | 27.4 | 31.04.6 32,5 0.487 037 | 010 | 032 | 043 079 | 0.02
8 FC 005 | 20 | 214 | 217 52.44.3 42645 | 29446 | 309 | 35624 38.0 0.490 040 | 012 | 031 | 043 0.83 | 0.03
40 | 208 | 22.8 81.12.3 62.048.8 | 35927 | 386 | 48.5#.9 53.4 0.476 038 | 012 | 032 | 044 082 | 0.05
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10 | 205 | 21.2 35.54.8 30.62.2 | 23.74.0 | 246 | 26.84.2 28.0 0.485 036 | 012 | 032 | 044 0.79 | 0.01

9 15 | 208 | 21.0 43.24.1 359834 | 256#.3 | 269 | 30.5#.6 32.0 0487 | 037 | 010 | 032 | 043 | 079 | 002

20 | 21.8 | 220 51.94.3 42145 | 28946 | 304 | 35124 375 0.490 037 | 012 | 031 | 043 0.81 | 0.03

40 | 215 | 222 79.482.2 62.449.1 | 35927 | 386 | 48.75.1 53.7 0.425 | 036 | 013 | 032 | 045 081 | 0.05

Table 4. Raw data for run #1

P Time Ta Tinsl TinSZ Tins,m Tsl Ts2 Ts3 TS4 TSS Ts Thsl Thsz ThsS Ths4 ThsS Ths Tfm Ti Ti max Ral Rsrf Rf RfZD P\oss
10 1 220 | 22.6 22.4 22.5 245 | 245 | 245 | 245 | 245 | 245#0.0 | 242 | 242 | 243 | 243 | 24.3 | 24.3#.1 24.1 24.140.4 24.5 0.025 | 0.04 | 0.21 | 0.25 0.00
10 21.4 | 225 22.5 22.5 358 | 342 | 33.3| 349 | 35.2 | 34.6#8.3 | 30.6 | 29.8 | 30.0 | 29.4 | 30.3 | 30.0#.6 28.3 28.341.6 29.9 0.455 | 0.16 | 0.69 | 0.85 0.02
20 214 | 22.4 22.4 22.4 388 | 37.2 | 36.2 | 37.9 | 383 | 37.58.3 | 335 | 327 | 329 | 323 | 33.2 | 32.94.6 31.2 31.24.7 32.8 0.460 | 0.17 | 0.98 | 1.14 0.02
30 215 | 223 22.4 22.4 41.0 | 394 | 384 | 40.1 | 404 | 39.781.3 | 35.6 | 34.7 | 35.0 | 344 | 35.3 | 35.0#0.6 33.2 33.24.7 34.8 0.470 | 0.17 | 1.17 | 1.33 0.03
40 21.4 22.3 22.4 22.4 426 | 409 | 40.0 | 41.7 | 42.1 | 41.34.3 37.1 36.2 36.5 35.9 | 36.8 | 36.54.6 34.7 34.74.8 36.4 0.480 | 0.18 | 1.33 1.50 0.03
50 214 | 22.4 22.5 22.5 43.7 | 421 | 41.1 | 428 | 432 | 42483 | 38.2 | 37.3 | 37.7 | 37.0 | 37.9 | 37.64.6 35.8 35.841.8 37.5 0.480 | 0.18 | 1.44 | 1.61 0.03
60 21.5 22.3 22.4 22.4 446 | 429 | 419 | 43.7 | 44.1 | 43.34.4 39.0 38.1 38.5 37.8 | 38.7 | 38.44.6 36.5 36.541.8 38.2 0.485 | 0.18 | 1.50 1.67 0.03
70 21.5 22.4 22.6 22.5 454 | 43.6 | 42.7 | 445 | 449 | 4414 .4 39.8 38.9 39.2 38.5 | 39.4 | 39.24.6 37.2 37.24.8 38.9 0.490 | 0.18 | 1.57 1.74 0.03
80 216 | 22.4 22.6 22.5 458 | 441 | 431 | 449 | 453 | 4458.4 | 40.2 | 39.3 | 39.6 | 39.0 | 39.9 | 39.6#.6 37.7 37.74.8 39.4 0.485 | 0.18 | 1.61 | 1.78 0.03
90 21.5 22.5 22.6 22.6 46.2 | 445 | 435 | 453 | 45.7 | 44.94.4 40.6 39.7 | 40.0 39.3 | 40.3 | 40.0#0.7 38.1 38.1#.8 39.8 0.490 | 0.18 | 1.66 1.83 0.04
100 21.7 | 22.6 22.6 22.6 46.5 | 448 | 43.8 | 45.6 | 46.0 | 45.2#1.4 | 40.9 | 40.0 | 40.3 | 39.7 | 40.6 | 40.3#6.6 38.4 38.441.8 40.1 0.485 | 0.18 | 1.67 | 1.84 0.04
110 21.7 | 22.6 22.7 22.7 46.8 | 45.1 | 441 | 459 | 46.3 | 455#.4 | 41.2 | 40.3 | 40.6 | 39.9 | 40.9 | 40.6#0.7 38.6 38.641.8 40.4 0.490 | 0.18 | 1.69 | 1.87 0.04
120 21.7 22.7 22.8 22.8 471 | 453 | 444 | 46.1 | 465 | 45.8H1.4 41.4 | 40.5 | 40.8 40.2 | 41.1 | 40.840.6 38.8 38.841.8 40.6 0.495 | 0.18 | 1.71 1.89 0.04
130 216 | 22.7 22.7 22.7 473 | 455 | 446 | 46.3 | 46.7 | 46.081.4 | 41.6 | 40.6 | 41.0 | 40.3 | 41.3 | 41.0#0.7 39.0 39.041.8 40.8 0.500 | 0.18 | 1.74 | 1.92 0.04
140 21.6 22.7 22.8 22.8 475 | 458 | 448 | 46.6 | 47.0 | 46.2H.4 41.8 | 409 | 41.2 40.5 | 415 | 41.240.6 39.2 39.2#.8 41.0 0.500 | 0.18 | 1.76 1.94 0.04
150 21.7 22.8 22.8 22.8 47.8 | 46.0 | 45.0 | 46.8 | 47.2 | 46.481.4 42.0 | 411 | 41.4 | 40.7 | 41.7 | 41.440.6 39.4 39.441.8 41.2 0.505 | 0.18 | 1.77 1.95 0.04
160 21.8 22.8 22.8 22.8 48.0 | 46.2 | 45.3 | 47.0 | 475 | 46.7H.4 42.2 41.3 | 41.6 40.9 | 41.9 | 41.60.7 39.6 39.641.8 41.4 0.510 | 0.18 | 1.78 1.96 0.04
170 21.8 23.0 23.0 23.0 48.2 | 46.4 | 455 | 47.3 | 47.7 | 46.9H.4 424 | 415 | 41.8 41.1 | 42.1 | 41.840.6 39.8 39.841.9 41.6 0.510 | 0.19 | 1.80 1.98 0.04
180 21.9 23.0 23.0 23.0 48.4 | 46.6 | 456 | 47.4 | 47.9 | 47.041.4 42.6 | 41.6 | 42.0 41.3 | 42.2 | 42.00.7 40.0 40.04.9 41.8 0.505 | 0.18 | 1.81 1.99 0.04
190 22.0 23.0 23.0 23.0 48.6 | 46.8 | 458 | 47.6 | 48.0 | 47.24.4 42.7 41.8 | 42.1 41.4 | 42.4 | 42.10.7 40.1 40.14.8 41.9 0.515 | 0.18 | 1.81 1.99 0.04
200 22.1 23.1 23.0 23.1 48.7 | 46.9 | 459 | 47.7 | 48.2 | 47.3H.4 42.8 | 419 | 42.2 41.6 | 425 | 42.24.6 40.2 40.24.8 42.0 0.510 | 0.18 | 1.81 1.99 0.04
210 22.6 23.2 23.2 23.2 48.8 | 47.0 | 46.0 | 47.8 | 48.3 | 47.481.4 429 | 42.0 | 42.3 41.7 | 42.6 | 42.3480.6 40.3 40.34.8 42.1 0.510 | 0.18 | 1.77 1.95 0.04
220 23.1 23.5 23.6 23.6 49.0 | 472 | 46.2 | 48.0 | 485 | 47.6H.4 43.2 422 | 42.6 41.8 | 42.8 | 42.540.7 40.6 40.64.9 42.4 0.510 | 0.19 | 1.75 1.93 0.04
230 22.6 23.5 23.6 23.6 49.0 | 47.2 | 46.3 | 48.0 | 485 | 47.74.4 43.2 423 | 42.6 41.9 | 429 | 42.60.7 40.6 40.64.8 42.4 0.510 | 0.18 | 1.80 1.98 0.04
240 22.4 23.5 23.5 23.5 49.1 | 47.3 | 46.3 | 48.1 | 486 | 47.7H.4 433 | 42.4 | 42.7 42.0 | 43.0 | 42.78€.6 40.7 40.74.8 42.5 0.505 | 0.18 | 1.83 | 2.01 0.04
15 250 23.9 23.8 23.7 23.8 53.1 | 50.7 | 49.3 | 519 | 52.4 | 51.2#.9 45.0 | 43.7 | 44.1 43.2 | 445 | 44.16€.9 41.4 41.42.3 43.7 0.473 | 0.15 | 1.17 1.32 0.04
260 23.0 23.8 23.7 23.8 56.1 | 53.5 | 52.0 | 54.8 | 55.4 | 54.12.1 475 | 46.1 | 46.5 455 | 47.0 | 46.54.0 43.6 43.682.5 46.0 0.503 | 0.16 | 1.37 1.53 0.05
270 23.1 24.0 23.8 23.9 575 | 549 | 53.4 | 56.1 | 56.8 | 55.5#.1 48.9 | 475 | 47.9 46.9 | 48.3 | 47.941.0 45.0 45.02.5 47.4 0.503 | 0.16 | 1.46 1.62 0.05
280 23.2 24.0 23.9 24.0 58.3 | 55.7 | 54.3 | 57.0 | 57.7 | 56.32.0 49.8 | 48.3 | 48.8 47.8 | 49.2 | 48.8#1.0 45.8 45.882.5 48.2 0.500 | 0.16 | 1.50 1.67 0.05
290 22.8 24.0 24.0 24.0 58.9 | 56.3 | 54.9 | 57.5 | 58.2 | 56.922.0 50.4 | 48.9 | 49.4 | 48.4 | 49.8 | 49.441.0 46.4 46.442.6 48.9 0.500 | 0.17 | 1.57 1.74 0.05
300 22.9 24.1 24.0 24.1 60.0 | 57.3 | 55.8 | 58.6 | 59.2 | 57.92.1 51.2 49.7 50.2 49.1 50.6 | 50.2#.1 47.1 47.182.6 49.6 0.517 | 0.17 | 1.61 1.78 0.05
310 22.9 24.1 23.9 24.0 60.5 | 57.8 | 56.3 | 59.1 | 59.8 | 58.4+.1 51.7 50.2 50.7 49.6 51.1 | 50.7#4.1 47.6 47.682.6 50.1 0.517 | 0.17 | 1.64 1.81 0.05
320 23.0 24.1 23.9 24.0 60.9 | 58.2 | 56.7 | 59.5 | 60.2 | 58.84.1 52.1 50.6 51.1 50.0 515 | 51.1#4.1 47.9 47.982.6 50.5 0.517 | 0.17 | 1.66 1.83 0.05
330 22.8 24.1 23.9 24.0 61.3 | 58,5 | 57.0 | 59.8 | 60.6 | 59.24#.2 52.4 50.9 51.4 50.3 51.8 | 51.4#4.1 48.2 48.282.7 50.8 0.520 | 0.18 | 1.69 1.87 0.06
340 22.8 24.1 23.9 24.0 61.5 | 58.7 | 57.2 | 60.0 | 60.8 | 59.44.2 52.6 51.1 51.6 50.5 52.0 | 51.6#.1 48.3 48.3£2.6 50.9 0.520 | 0.17 | 1.70 1.87 0.06
350 23.0 24.1 24.0 24.1 61.7 | 58.9 | 57.4 | 60.2 | 60.9 | 59.6%2.2 52.8 51.2 51.7 50.6 52,2 | 51.74.1 48.5 48.582.6 51.1 0.523 | 0.17 | 1.70 1.87 0.06
360 22.6 24.1 23.9 24.0 619 | 59.1 | 57.6 | 60.4 | 61.1 | 59.842.2 53.0 51.4 | 51.9 50.8 52.3 | 51.9#4.1 48.7 48.7R2.7 51.4 0.523 | 0.18 | 1.74 1.92 0.06
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370 | 231 | 242 | 240 24.1 619 | 59.1 | 57.6 | 60.4 | 61.2 | 59.822.2 | 53.0 | 51.4 | 51.9 | 50.8 | 52.4 | 51.9#.1 | 48.7 | 48.72.7 51.4 0523 ]| 018 | 1.71 | 1.89 | 0.06
380 | 23.0 | 243 | 241 24.2 622 | 59.4 | 579 | 60.7 | 61.5| 60.1£.2 | 53.3 | 51.7 | 52.2 | 51.1 | 52.6 | 52.2#1.1 | 49.0 | 49.0.7 51.7 0523 | 018 | 1.73 | 1.91 | 0.06
390 | 23.1 | 245 | 24.2 24.4 62.3 | 59.5 | 58.0 | 60.9 | 61.6 | 60.2#2.2 | 53.4 | 519 | 524 | 51.2 | 52.8 | 52.3#.1 | 49.1 | 49.1R.7 51.8 0523 | 018 | 1.73 | 1.91 | 0.06
400 | 22.7 | 243 | 241 24.2 62.5 | 59.6 | 58.1 | 61.0 | 61.7 | 60.322.2 | 535 | 52.0 | 52.5 | 51.3 | 52.9 | 52.4#.1 | 49.2 | 49.22.7 51.9 0527 ] 018 | 1.77 | 1.95 | 0.06
410 | 225 | 24.2 | 239 24.1 625 | 59.7 | 58.1 | 61.0 | 61.8 | 60.3#2.2 | 53.6 | 52.0 | 525 | 51.4 | 529 | 52.5#.1 | 49.2 | 49.22.7 51.9 0520 | 0.18 | 1.78 | 1.96 | 0.06
420 | 225 | 242 | 238 24.0 62.5 | 59.7 | 58.2 | 61.0 | 61.8 | 60.422.2 | 53.6 | 52.0 | 52.6 | 51.4 | 53.0 | 52.5#1.1 | 49.3 | 49.32.8 52.0 0523 | 0.18 | 1.78 | 1.97 | 0.06
430 | 225 | 241 | 237 23.9 62.5 | 59.6 | 58.1 | 61.0 | 61.7 | 60.322.2 | 53.6 | 52.0 | 52.5 | 51.4 | 53.0 | 52.5#.1 | 49.3 | 49.32.7 52.0 0520 | 0.18 | 1.79 | 1.97 | 0.06
440 | 223 | 240 | 23.6 23.8 625 | 59.7 | 58.2 | 61.0 | 61.8 | 60.4#2.2 | 53.6 | 52.0 | 525 | 51.4 | 53.0 | 52.5#1.1 | 49.3 | 49.32.8 52.0 0.523 | 0.18 | 1.80 | 1.98 | 0.06
450 | 22.6 | 24.0 | 23.6 23.8 62.1 | 59.3 | 57.8 | 60.6 | 61.4 | 60.022.2 | 53.4 | 51.9 | 52.3 | 51.2 | 52.7 | 52.3#.1 | 49.2 | 49.22.7 51.8 0.510 | 0.18 | 1.77 | 1.95 | 0.06

20 | 460 | 225 | 24.0 | 23.6 23.8 67.2 | 63.7 | 61.8 | 654 | 66.3 | 64.5#2.7 | 56.1 | 54.3 | 549 | 53.5 | 554 | 54.8#.3 | 50.9 | 50.983.3 54.2 0.485| 017 | 1.42 | 159 | 0.06
470 | 22.3 | 239 | 235 23.7 68.4 | 648 | 629 | 66.6 | 675 | 65.72.8 | 57.2 | 553 | 56.0 | 54.5 | 56.4 | 55.9#1.4 | 519 | 51.983.3 55.2 0.490 | 0.17 | 148 | 1.65 | 0.07
480 | 22.3 | 23.8 | 235 23.7 69.1 | 65.6 | 63.6 | 67.3 | 68.4 | 66.4#2.8 | 57.9 | 56.1 | 56.7 | 55.2 | 57.2 | 56.6#.4 | 52.6 | 52.643.3 55.9 0.490 | 0.17 | 1.52 | 1.68 | 0.07
490 | 223 | 23.7 | 235 23.6 69.7 | 66.2 | 64.2 | 679 | 69.0 | 67.0£2.8 | 584 | 56.5 | 57.1 | 55.7 | 57.7 | 57.1#1.4 | 53.1 | 53.183.3 56.4 0495 | 017 | 1.54 | 1.71 | 0.07
500 | 22.3 | 23.8 | 235 23.7 70.3 | 66.7 | 64.7 | 685 | 69.6 | 67.5#2.8 | 58.9 | 57.0 | 57.6 | 56.2 | 58.1 | 57.6#.4 | 53.5 | 53.543.4 56.8 0.498 | 0.17 | 1.56 | 1.73 | 0.07
510 | 22.3 | 238 | 235 23.7 70.8 | 67.2 | 65.2 | 69.0 | 70.1 | 68.022.8 | 59.3 | 57.4 | 58.0 | 56.6 | 58.6 | 58.04.4 | 54.0 | 54.083.4 57.3 0.503 | 0.17 | 1.58 | 1.75 | 0.07
520 | 22.4 | 24.0 | 23.6 23.8 71.2 | 67.6 | 655 | 69.3 | 70.5 | 68.42.9 | 59.7 | 57.7 | 58.4 | 56.9 | 58.9 | 58.3#1.4 | 54.2 | 54.283.4 57.6 0.503 | 0.17 | 1.59 | 1.76 | 0.07
530 | 22.3 | 239 | 235 23.7 71.4 | 67.7 | 65.7 | 69.5| 70.7 | 68.622.9 | 59.9 | 57.9 | 58.6 | 57.1 | 59.1 | 58.5#1.4 | 54.4 | 54.483.4 57.8 0503 | 017 | 1.61 | 1.78 | 0.07
540 | 22.7 | 238 | 234 23.6 71.5]| 679 | 65.9 | 69.7 | 70.9 | 68.7#2.8 | 60.0 | 58.0 | 58.7 | 57.2 | 59.2 | 58.6#1.4 | 54.6 | 54.613.4 57.9 0.505| 0.17 | 1.59 | 1.76 | 0.07
550 | 22.5| 23.8 | 234 23.6 71.7 | 68.0 | 66.0 | 69.8 | 71.0 | 68.92.9 | 60.2 | 58.2 | 58.9 | 57.4 | 59.4 | 58.84.4 | 54.7 | 54.783.3 58.0 0503 | 0.17 | 1.61 | 1.78 | 0.07
560 | 22.1 | 238 | 234 23.6 71.8 | 68.1 | 66.1 | 69.9 | 71.1 | 69.022.9 | 60.2 | 58.2 | 589 | 575 | 59.4 | 58.9#1.4 | 54.8 | 54.883.4 58.1 0.505| 0.17 | 1.63 | 1.80 | 0.07
570 | 22.1 | 23.7 | 233 23.5 71.8 | 68.2 | 66.1 | 70.0 | 71.1 | 69.022.9 | 60.3 | 58.3 | 59.0 | 57.5 | 59.5 | 58.9#1.4 | 54.8 | 54.843.4 58.2 0.503 | 0.17 | 1.64 | 1.81 | 0.07
580 | 22.4 | 23.7 | 23.2 23.5 71.5]| 679 | 659 | 69.7 | 709 | 68.722.8 | 60.1 | 58.2 | 58.8 | 57.4 | 59.3 | 58.84.4 | 54.7 | 54.783.3 58.0 0.498 | 0.17 | 1.62 | 1.78 | 0.07
590 | 219 | 236 | 231 23.4 714 ] 67.8 | 65.8 | 69.6 | 70.7 | 68.622.8 | 60.0 | 58.1 | 58.7 | 57.3 | 59.2 | 58.7#1.4 | 54.6 | 54.683.4 57.9 0.498 | 0.17 | 1.63 | 1.80 | 0.07
600 | 22.0 | 23.6 | 23.1 23.4 709 | 67.3 | 654 | 69.1 | 70.2 | 68.2#2.8 | 59.7 | 57.8 | 58.4 | 57.0 | 59.0 | 58.4#1.4 | 54.4 | 54.483.3 57.7 0.490 | 0.17 | 1.62 | 1.79 | 0.07

Tfl T2 T3 Tf4 Tf5 Tf6 Ti7 T8 Tf9 Tf10 | Tf11 | Tf12 | Tf13 | Tf14 | Tf15 | Tfl6 | Tf17 | Tf

245|245 245|244 | 244 | 245|245 | 245 | 245 | 245 | 23.7 | 23.6 | 23.6 | 23.6 | 23.6 | 23.6 | 23.6 | 24.1#0.4

275 275| 275|277 | 277|278 | 27.7 | 28.0| 29.9 | 283 | 269 | 26.9 | 269 | 27.0 | 26.7 | 26.7 | 26.7 | 28.34.6

30.3 | 30.3 | 30.3 | 30.5| 306 | 30.6 | 30.5| 30.8 | 32.8 | 31.1 | 29.7 | 29.8 | 29.8 | 29.8 | 29.6 | 29.5 | 29.5 | 31.24.7

323323 323| 325|326 | 326 | 325|328 | 348|332 | 317 | 31.8 | 31.8 [ 31.8 | 31.5 | 315 | 31.5 | 33.24.7

33.7 [ 337 337 340 | 340 | 341 | 340 | 343 | 364 | 346 | 33.0 | 33.2 | 33.2 | 33.2 | 329 | 329 | 329 | 34.74.8

348 | 348 | 348 | 351 | 351 | 352 | 350 | 354 | 37.5| 357 | 341 | 343 | 343 | 343 | 340 | 34.1 | 340 | 35.84.8

356 | 356 | 356 | 358 | 359 | 36.0| 358 | 36.1 | 38.2| 365 | 349 | 350 | 350 | 351 | 34.7 | 348 | 34.7 | 36.54.8

36.3 | 36.3| 36.2 | 36.5| 36.5| 36.6 | 36.5| 36.8 | 38.9 | 37.2 | 355 | 35.7 | 357 | 357 | 354 | 355 | 355 | 37.24.8

36.7 | 36.7| 36.7| 370 | 370 371 | 369 | 373 | 394 | 376 | 36.1 | 36.2 | 36.2 | 36.2 | 359 | 36.0 | 359 | 37.74.8

371|372 | 371|374 |374|375| 373|377 | 398|380 | 364 | 365 | 365 | 36.6 | 36.3 | 36.3 | 36.3 | 38.14.8

374 | 375| 374|377 | 377|379 | 376 | 38.0 | 40.1 | 384 | 36.7 | 36.9 | 36.9 | 36.9 | 36.6 | 36.7 | 36.6 | 38.44.8

377|377 | 377[379|379[381|379|382| 404|386 | 370 371|371 371|368 | 369 | 36.8 | 38.64.8

379380 379|382 | 383 | 384 | 38.1| 385 | 406 | 389 | 372 | 374 | 373 | 374 | 37.1 | 37.1 | 37.0 | 38.84.8

38.0 | 38.1| 380 | 383 | 383 | 384 | 382 | 386 | 40.8| 38.9 | 373 | 374 | 374 | 375 | 37.2 | 373 | 37.2 | 39.04.8

38.3 | 383 | 383 | 386 | 386 | 38.7| 384|388 | 410 39.2 | 375 | 377 | 377 | 377 | 374 | 375 | 374 | 39.24.8

38.4 | 385|384 | 387 | 387|389 | 386]|39.0]| 412|394 | 377 | 379 [ 379 [ 379 | 376 | 37.7 | 376 | 39.44.8

38.6 | 387 | 386 | 389|389 390|388 | 39.2| 414|396 | 379 [ 380 | 380 | 38.1 | 378 | 378 | 37.8 | 39.64.8

38.8 [ 389|388 391|391 392|390 394|416 398 | 381 | 382|383 383|379 381|380 39.84.9

39.0 [ 39.0 | 39.0 | 39.3| 39.3| 39.4| 39.2 | 39.5| 41.8| 39.9 | 383 | 384 | 384 | 384 | 38.1 | 38.2 | 38.1 | 40.04.9

39.1| 392 391|394 ) 394|395 393]|39.7| 419| 40.1 | 384 | 38.6 | 38.6 | 38.6 | 38.3 | 384 | 38.3 | 40.141.8

39.2 | 393 39.2| 395| 395 39.7| 39.4 | 39.8 | 42.0 | 40.2 | 385 | 386 | 386 | 38.7 | 384 | 384 | 38.4 | 40.24.8

39.3 394|393 396 | 39.7| 39.8| 39.5| 39.9 | 42.1 | 40.3 | 386 | 388 | 388 | 388 | 385 | 38.6 | 38.5 | 40.34.8

395 | 39.6 | 39.5| 39.8| 39.8| 40.0 | 39.7 | 40.1 | 424 | 405 | 38.8 | 38.9 | 39.0 | 39.0 | 38.7 | 38.8 | 38.7 | 40.6#1.9

39.6 | 39.7 | 39.7 | 39.9 | 39.9 | 40.1 | 39.8 | 40.2 | 42.4 | 40.6 | 389 | 39.0 | 39.1 | 39.1 | 38.8 | 38.9 | 38.8 | 40.6#.8

39.7 | 39.8| 39.7 | 40.0 ] 40.0 ]| 40.2 | 399 ]| 403 | 425 | 40.7 | 389 | 39.1 | 39.1 | 39.2 | 389 | 38.9 | 38.9 | 40.7#1.8
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39.9 | 40.0 | 40.0 | 40.3 | 40.4 | 40.5 | 40.2 | 40.7 | 43.7 | 41.2 | 394 | 39.4 | 394 | 39.5 | 39.1 | 39.2 | 39.2 | 41.423
419 | 42.0 | 419 | 423 | 424 | 425 | 42.2 | 42.7 | 46.0 | 43.3 | 41.3 | 415 | 415 | 416 | 411 | 412 | 411 | 43.6R5
432 | 433 | 43.2 | 43.7 | 43.7 | 43.8 | 43.6 | 441 | 474 | 44.6 | 425 | 42.8 | 429 | 429 | 425 | 425 | 425 | 45.025
441 | 442 | 441 | 445 | 446 | 447 | 444 | 449 | 48.2 | 455 | 434 | 43.7 | 43.7 | 43.8 | 43.3 | 43.4 | 43.3 | 45.825
447 | 448 | 44.7 | 451 | 45.2 | 453 | 45.0 | 456 | 489 | 46.1 | 44.0 | 442 | 443 | 443 | 438 | 44.0 | 439 | 46.42.6
453 | 454 | 453 | 45.7 | 458 | 459 | 45.6 | 46.2 | 49.6 | 46.7 | 446 | 449 | 449 | 45.0 | 445 | 446 | 445 | 47126
45.7 | 459 | 458 | 46.2 | 46.3 | 46.4 | 46.0 | 46.6 | 50.1 | 47.2 | 45.1 | 454 | 454 | 454 | 45.0 | 45.0 | 45.0 | 47.62.6
46.1 | 46.2 | 46.2 | 46.6 | 46.7 | 46.8 | 46.4 | 47.0 | 50.5 | 475 | 454 | 45.7 | 45.7 | 45.8 | 453 | 454 | 453 | 47.92.6
46.4 | 46.5 | 46.5| 46.8 | 469 | 47.1 | 46.7 | 47.3 | 50.8 | 47.9 | 458 | 46.0 | 46.0 | 46.1 | 455 | 45.7 | 45.6 | 48.22.7
46.5 | 46.6 | 46.6 | 47.0 | 470 | 47.2 | 468 | 474 | 509 | 48.0 | 459 | 46.1 | 46.1 | 46.2 | 45.7 | 45.8 | 45.7 | 48.32.6
46.7 | 46.8 | 46.7 | 471 | 472 | 474 | 470 | 476 | 51.1 | 48.2 | 46.0 | 46.3 | 46.3 | 46.4 | 459 | 46.0 | 459 | 48.52.6
46.8 | 469 | 469 | 473 | 473 | 475 | 47.1 | 47.7 | 514 | 48.3 | 46.2 | 46.5 | 46.5 | 46.5 | 46.0 | 46.1 | 46.0 | 48.72.7
46.9 | 47.0 | 46.9 | 473 | 474 | 474 | 471 | 47.7 | 51.4 | 48.2 | 46.1 | 465 | 46,5 | 46.5 | 46.0 | 46.1 | 46.0 | 48.7R.7
471 | 473 | 47.2 | 476 | 47.7 | 478 | 474 | 48.0 | 51.7 | 48.6 | 46.5 | 46.8 | 46.8 | 46.8 | 46.3 | 46.5 | 46.4 | 49.02.7
472 | 474 | 473 | 47.7 | 478 | 479 | 475 | 48.1 | 51.8 | 48.7 | 46.6 | 46.8 | 46.9 | 46.9 | 46.4 | 46.5 | 46.4 | 49.12.7
473 | 474 | 474 | 47.7 | 479 | 48.0 | 476 | 48.2 | 51.9 | 48.8 | 46.7 | 46.9 | 47.0 | 47.0 | 46.5 | 46.6 | 46.5 | 49.22.7
473 | 475 | 474 | 478 | 479 | 48.0 | 476 | 483 | 51.9 | 48.8 | 46.7 | 47.0 | 47.0 | 47.1 | 46.6 | 46.6 | 46.5 | 49.22.7
47.4 | 475 | 474 | 478 | 479 | 48.1 | 47.7 | 48.3 | 52.0 | 48.9 | 46.7 | 47.0 | 47.0 | 47.1 | 46.6 | 46.7 | 46.5 | 49.32.8
474 | 475 | 474 | 478 | 479 | 48.1 | 47.7 | 483 | 52.0 | 48.9 | 46.8 | 47.0 | 47.0 | 47.1 | 46.6 | 46.7 | 46.6 | 49.32.7
473 | 475 | 474 | 478 | 479 | 48.0 | 476 | 48.2 | 52.0 | 48.8 | 46.7 | 47.0 | 47.0 | 47.0 | 46.5 | 46.6 | 46.5 | 49.32.8
473 | 475 | 474 | 47.7 | 478 | 48.0 | 476 | 48.2 | 51.8 | 48.8 | 46.7 | 46.9 | 46.9 | 47.0 | 46.5 | 46.6 | 46.5 | 49.22.7
48.4 | 48.6 | 485 | 49.0 | 49.1 | 49.3 | 488 | 495 | 54.2 | 50.3 | 479 | 48.1 | 48.2 | 48.3 | 47.6 | 47.8 | 47.7 | 50.983.3
49.4 | 49.6 | 49.5| 50.0 | 50.1 | 50.2 | 49.8 | 50.6 | 55.2 | 51.3 | 48.9 | 49.2 | 49.2 | 49.3 | 48.6 | 48.8 | 48.7 | 51.983.3
50.1 | 50.3 | 50.2 | 50.7 | 50.8 | 50.9 | 50.5 | 51.2 | 55.9 | 52.0 | 49.5 | 49.9 | 49.9 | 50.0 | 49.3 | 49.5 | 49.4 | 52.683.3
50.5 | 50.7 | 50.6 | 51.2 | 51.3 | 51.4 | 50.9 | 51.7 | 56.4 | 525 | 50.0 | 50.3 | 50.3 | 50.4 | 49.8 | 49.9 | 49.8 | 53.183.3
510512 51.1|516|51.7|518]| 513|521 ]| 56.8]| 529 | 50.4 | 50.7 | 50.7 | 50.8 | 50.1 | 50.3 | 50.2 | 53.543.4
51.3 | 516 | 514|520 521|522 | 517|525 | 573|533 | 508 | 512|512 |512 | 506 | 507 | 50.6 | 54.083.4
51.7 519|518 | 523 | 525 | 526 | 52.1 | 52.9 | 57.6 | 53.7 | 51.1 | 51.5 | 51.5 | 51.6 | 50.8 | 51.0 | 50.9 | 54.23.4
519521 |519| 525|526 | 527|522 |530]| 578|538 | 51.3 | 51.6 | 51.7 | 51.7 | 51.0 | 51.2 | 51.0 | 54.4$3.4
52.0 | 52.2 | 52.1 | 52.6 | 52.7 | 529 | 52.4 | 53.2 | 57.9 | 540 | 514 | 51.8 | 51.8 | 519 | 51.2 | 51.3 | 51.2 | 54.683.4
52.1 | 523|522 | 527|529 | 530|525 | 533|580 541 | 516|519 | 520 | 520 | 514 | 515 | 51.4 | 54.783.3
52.2 | 524 | 523|528 | 529 | 53.1 | 526 | 53.4 | 58.1 | 54.2 | 51.7 | 52.0 | 52.0 | 52.1 | 51.4 | 51.6 | 51.4 | 54.843.4
52.3 | 525 | 523 | 529 | 53.0 | 53.1 | 52.6 | 534 | 58.2 | 54.2 | 51.7 | 52.1 | 52.1 | 52.1 | 51.4 | 51.6 | 51.4 | 54.883.4
52.2 | 524 | 522 | 528 | 529 | 53.0 | 52.6 | 53.4 | 58.0 | 54.1 | 51.6 | 52.0 | 52.0 | 52.1 | 51.4 | 51.5 | 51.4 | 54.783.3
52.1 | 523 | 52.2 | 52.7 | 52.8 | 53.0 | 52.4 | 53.2 | 57.9 | 54.0 | 516 | 51.8 | 519 | 519 | 51.2 | 51.4 | 51.3 | 54.683.4
519 | 522 | 520 | 525 | 52.6 | 52.8 | 52.2 | 53.1 | 57.7 | 538 | 514 | 51.7 | 51.7 | 51.7 | 51.1 | 51.3 | 51.2 | 54.483.3
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Table 5. Raw data for run #2

Tl T e T oo o] = (Sl Bl nla] m n] v [ e [ R R
e (2 [ e e [ 7 o o oo | B | 5 | 20 [ova oo | B0 a2 | | % %] %% %
10 222 292. 292. 229 387. 3]4-1. 33 343. 33 35..23-_'-2 3?;].. 35). 269. 381. Sg:;L 3_1028 2;3. §)689 276 | 27.9 3_1729 291 %54 27 02.1 ](_)1 gg OiO 0é2
o | 2 | o 0 [ [ S o oy [ 2 [ [ oo | 2 o o o S % & %]
o | 2B e o | L T o [ e 0 2 oo [0 0 | S 5| 5|
o | B e 0 P oo | | | 0 [ 2 [ oon | 2 [ wom [ B S | |
S HEHEEHREHREI DR R RN RRRRNE
o |2 2 e [ [ e o [ [ o [ (oo e g oo [ o | S % & | %
o | B e e o L [ o e 3 [ e | 26 w02 |5 3 | O % & | S|
o | [ |2 [ w0 | [ | e [ | [ B e oo | 2 o | S 4O % & | ]9
oo | 2| BB a0 | [ || w0 | P27 | | | %[ 8[| 08 [ [0 | 20 wr 9o [ & [ % 5|1
O 2 s o | || 0| 0% | | | %[ 7% 20 e s | e | e[| % | LS
HHEHRRHEE RSN R PR AR
HHHE RN A RAEEEF R R R R RN
BB NN RO RP R P R
BN MNEEEE R AR RF R R F R R
15 23 24. 23. 24.0 52. 48. 47. 47. 49. 50.182 | 45. | 44. | 43. | 45. | 46. 44.8 40. 40.2 410 | 419 41.9 435 0.5 1. 0.1 0. 1. 0.0 | 0.3
0 .6 3 7 5 5 7 7 8 4 4 8 4 9 1 #.4 2 .8 #.7 35 66 7 17 | 99 2 3
S B | | |0 | P27 e | [ A 08 s en | e S [ % B LS
17 22 24. 23. 239 52. 48. 47. 47. 50. 50.32 | 45. | 45. | 43. | 46. | 46. 45.1 40. 40.6 413 | 422 42.2 43.9 0.5 1. 0.1 0. 2. 0.0 | 0.3
0 .8 3 5 6 7 9 9 1 4 6 1 7 1 4 #.4 6 #).8 #.7 20 78 7 17 11 2 4
]68 23 2;1. 243. 23.8 58?. 4;3. 48 48 5;. 50..211-2 475. 4f. 473. 4??. 456. :1541 4;). ;1)085 413 | 423 :1273 44.0 %05 ;.5 07.1 :(L)g fo 02.0 05;3
RS [ e oo |5 T o oo || oo | | | 20 [ [awo | 00 [ | S5 5| S| % | %
200 23 2;. 273. 238 Gg. 515. 593. 593. 57 57..213 Sg. 469. 467. 5;.. Sél.. 32906 423. ;1)392 441 | 455 32535 47.7 (105 ;.5 05.1 :(L)S é5 OéO 0(.)3
o | 2 o %0 o [ oo | | 00 ||| | | 7 [ en | 56 | e | S A S L
| 2 e |5 | a | S e e e e o A S N
S o 0| | [ | | 5 e || e e | om0 & S % e | LS
24 22 24. 24 24.1 | 63. 57. 56. 56. 59. 60.143 53. | 52. | 50. | 54. | 54. 52.5 46. 46.0 46.9 | 48.4 48.4 50.7 0.5 1. 0.1 0. 1. 0.0 | 0.3

94




0 [ 9] 1 2 9] 7838 2 5 |5 [ 5] 25 20 [ 0 | 09 24 0354 6 [16]85] 3] 2
25 | 22 | 24 | 23. 63. | 58 | 57. | 57. | 60. | 6058 | 53. | 52. | 50. | 54. | 54. | 52.9 | 46. | 264 8.9 05| L |01 o0 [ 1 |00]03
o lo|l 1| o |*% &g | 2|1]|1]2 4 9 | 9| 9|6 | 9| 20| a |09 %39 04|53 03|56| 6 |17]8] 3] 3
26 24| 23. 63. | 58 | 57. | 57. | 60. | 60.68 | 54. | 53. | 51. | 54. | 55. | 53.1 | 46. | 465 291 05| L oL |0 | L |00]o03
0 |8 1| 9|9 9| 4] 3| 3| 4 3 1118|120 5 | a0 | 04 || 00|s57| 6 |17] 0] 3| 3
27 | 22 | 24 | 23. 64. | 58. | 57. | 57. | 60. | 60.88 | 54. | 53. | 5L 55. | 532 | 46. | 46.6 49.2 05| 1 [0t |o0 | L |00]o03
ol 8| 1| 9|9 1| 5| 4| als 4 2 | 3| 2 || 2| 2o | 6 | a1 |48 192| 04 | 16| 03 |58| 6 |18 92| 3 | 4
28 | 22 | 24 | 23. | ,, 0| 64 | 58. | 57. | 57. | 60. | 6108 | 54. | 53| 51. | 55. | 55. | 534 | 46. | 468 | . o | .o | 494 | o o | 05| L | 01| 0. | L |00 03
ol 8] 1|9 Ol 3| 7|6 |6 | 7 P 4| a4 2| 4] w0l 8| 40 : Al a4 8 o3 |60| 6 |17] 93] 3| 3
29 24. 64. 57. | 57. 6138 | 54. | 53. | 51 | 55. | 55. | 53.7 | 47. | 47.0 29.7 05| 1 o010 | 1 |00]o03
0o |28 1 | 2|2 6| ®] 9| o | 8] 4 6 | 7|6 | 4| 7| 21| 0| na0 |07 va |20 07|60| 6 |18|093]| 3] 3
30 | 22 | 24 | 23. 64, 57. | 57. | 60. | 61.28 | 54. | 53. | 51. | 55. | 55. | 53.7 | 47. | 47.0 298 041 o010 [ 1 00|03
o | 6| 1| 9 [®0 5[5 8] 9]0 4 71717 4] 7] 20| o|na0 |08 p4 |%21] 97 63| 6 |18|07| 3| 4
31 | 23 | 24, 64| 58. | 57. | 57. | 60. | 61.28 | 54. | 53. | 51. | 55. | 55. | 53.7 | 47. | 47.0 298 05 1 o010 [ 1 00|03
o |1l 2| *|*' 5| 9| 8| 9] o 4 6 | 716 | 4| 7| 21| 0| a0 |*®0]%8] o4 |5t 00|50| 6 |18|]93] 3] 4
2 24| 24. 65. | 50. | 58. | 58. | 6L | 61.78 | 54. | 53. | 5L | 55. | 55. | 539 | 47. | 47.1 29.9 05| L oL |0 | L |00]o03
0o |83 | 1|2 1| 3] 2] 2]|a 5 9 | o |8 | 7| 9| 21| 1| sa0]|*®|%% o4 |3 0|61| 6 |19]|95] 4|5
33 | 23 | 24 | 24. 65. | 59. | 58. | 58. 6228 | 55. | 54. | 52. | 56. | 56. | 54.4 | 47. | 474 50.2 05| L o010 | 1 |00]o03
ol a1l s | 2 |®* 78| 7| 7|%]| s sl a3 | 2| a| w1 | 4| a0 |*®%02 o5 | %27 | 3 62| 7 |19]| 97| 4| s
34 | 22 | 24 | 24. 65. 58. | 8. 6238 | 55. | 54. | 52. | 56. | 56. | 545 | 47. | 475 50.4 05| 1 o010 | 2 |00]o03
o | 7] 3| 1|2 5|8 | 5|8 |%| s 5 | 5| 4| 3|5 | 21| 5 | a0 |04 o5 | 58| 3 65| 6 |19]|01] 4|5
35 | 22 | 24 | 23. | ,, 1| 65 | 59. | 56. | 58. | 6L | 62.28 | 65. | 54. | 52. | 56. | 56. | 544 | 47. | 475 | soc | ooa | 594 | sp9 | 05 | L | 01| 0. | 2 | 0.0 03
0| 5] 2|9 7 e | 7] 7|9 5 5 | 4| 3| 2|5 | 21| 5| so0 : 4| o5 91 20 |67] 7 |19] 03] 4| 6
36 | 22 | 24 | 23. 65. 58. | 58. | 62. | 6248 | 55. | 54 | 52. | 56. | 56. | 545 | 47. | 47.6 505 05 1 o010 [ 2 |00]03
0| 5| 2|8 [®0 9 |%] 9| 9|1 5 5 | 5| 4| 3|6 | 21| 6| a1 |65 55 |29 57 |67| 6 |19|03| 4] 56

237 [ 23| 24 | 23 | 55| 67. | 60. | 59 | 59. | 62. | 63.1% | 56. | 55. | 62. | 57. | 57. | 550 | 47. | 47.7 | o~ | 507 ] 507 | saq | 04 | L [ 0L | 0. | L |00 02

ol o] 1| 1] 3 Tl a2 2] 1] 3 0 4|15 | 3| 7] 26| 7| no0 : 7| pa Tl o0 | 23] 2 |15]50] 4| 7
38 | 24 | 24 | 23. 60. | 59. 63. | 64.04 | 56. | 55. | 52. | 57. | 57. | 55.3 | 47. | 47.9 50.9 04| 1 |o0L1|o0 | L |o00]o02
o | a| 7| 9 |3 %8| 5| 9|8 1 5 | 3| 7| 5| 9| 26| o a1 |09 o4 |83 53 17| 2 |15]45]| 4] 7
39 | 23 | 24 | 23. 62. | 60. | 60. | 65 | 65.5% | 57. | 56. | 54. | 58. | 59. | 56.7 | 48. | 48.1 513 04| 1 o010 | 1 |o00]o02
0o lale | 72?5 ]| 9|92 6 o |6 | 1| 9| 3| 26| 1 | a1 |4[5%3] b | B8 | 38| 23| 3 |16]|52] 4|09
20 | 22 | 24 | 23 71 | 63. | 62 | 62. | 66. | 67.0% 56. | 54. 59. | 56.8 | 48. | 48.2 516 05| 1 o010 | 1 |00]o03
o | ol 3|3 |®B8 5| 9| a| a4l 6 | B8 | 2 || 4| we | 2| a1 |*3|506] 55 | M4 | 0g | 27| 4 | 17|58 4| 1
21 | 22 | 24 | 23 72. | 65 | 63. | 63. 68.3%4 | 59. 55. | 60. | 60. | 58.1 | 49. | 495 52.7 05| 1 o010 | 1 |00]o03
0o lo| a3 | 9| 2| 7| 7|5 s 38| 5| 3| 6|26 | 5 | a2 06527 55 |58 13|33 6 |16]65] 4] 2
47 | 22 | 24. | 23. | 5, , | 74 | 66. | 64. | 64. | 69. | 69.5% | 60. | 59. | 56. | 61 | 61 | 59.2 | 50. | 506 | o1 7 | eag | 538 | sgg | 05| L | 01| 0. | L | 00| 03
o| 8|6 | 6 Tl 2| 4| 8| 9| 3 7 4|15 | 5| 8| 27| 6 | a2 : 81 5o 91 18 |30| 6 |16]71] 4] 2
23 [ 23 75. | 67. | 65. | 65 | 70. | 7054 | 61 | 60. | 57. | 62. | 62 | 601 | 51 | 515 548 05 1 o010 [ 1 |00]03
0o | 8| ®| 2|5 13| 8|82 7 3| 1|5 | 4| 7| 26| 5 | a2 | 52658 8y | 59| 17|38 6 |17]| 71| 4| 2
24 [ 23 | 24| 23, 75. | 67. | 66. | 66. | 70. | 71.04 | 6L | 60. 62| 63 | 607 | 52 | 520 55.4 051 L o010 [ 1 |00]03
ola|l 8|6 |®?| 6| o] 3| 3|7 7 9 | 6 || 9| 3| 27| o | a2 |B®]|%4 51 |85 5|a3| 6 |17]76] 4| 3
a5 |22 | 24. | 23 | 5,, | 76 | 68. | 66. | 66. | 71 | 71.6% | 62 | 6L | 58. | 63. | 63. | 611 | 52 | 524 | o2c | soo | 559 | sgg | 05| L | 01| 0. | L | 00| 03
o | 8| 8| 6 2l 3| a9 9| 3 7 a1 a4 a|ls| 27| 4| s> : 91 51 Ol 25 |as| 6 |18]81] 4| 3
a6 | 24 | 24. | 23. | 5, | 76. | 68. | 67. | 67. | 71 | 7184 | 62 | 61 | 58. | 63. | 64. | 614 | 52 | 527 | o2o | eap | 552 | sgg | 05| L | 01| 0. | L | 00| 03
o| 6| 8| 6 2l 5|71 1] 1| s 7 6 | a |l 7| 7|1 |27 ]| 7| 4> : 2| 51 31 20 a| 6 |18] 74| 4| 3
27 | 25 | 25. | 23. 69. | 67. | 67. 7234 | 63. | 61 | 59. | 64. | 64. | 618 | 53. | 53.1 56.7 05| 1 o010 | 1 |00]o03
ol ol 1| o |5 7| 1|5 |6 | ?| s 18| 1| 1|5 |27 | 1| a2 |27 51 | 97| 3 3| 5 |18|69] 4| 3
48 | 23 | 25 | 24 | 5,5 | 77| 69. | 67. | 67. | 72. | 7268 | 63. | 62 | 59. | 64. | 64. | 62.2 | 53 | 534 | oo | e 0| 570 | eoq | 95| L | 01| 0. | L | 00| 03
0| 5| 4|2 Bl 3| 5| 9| 9| 4 7 4|15 | 5| 8| 27| 4| a> : O] 51 11 23 |s0| 6 |18]83]| 4| 4
29 [ 23 | 25. | 23, 77. 169, | 68. | 68. | 72. | 7294 | 63. | 62 | 59. | 64. 623 | 53. | 535 57.2 051 1 o010 [ 1 0003
ol a1l 28 |®% 6| 7|1]|1]s 8 6| 3|6 | 7|%®| 07| 5 | a3 |52 81|93 5|5| 6 |19]|8]| 5] 4
50 | 22 23. 77.1 69, | 68. | 68. | 72 | 73.14 | 63. ]| 62, | 59. | 64. | 65. | 625 | 53. | 53.6 573 05| 1 o010 [ 1 00|03
0| a|®| 6| 9| 9| 3| 3]s 8 s | 4|8 | 8| 2|27 | 6| a3 |58|53| 81 |%04| 3 |53| 6 |10|8]| 5 | 4
51 | 24 | 25. | 23. | 246 | 78 | 70 | 68. | 68. | 72. | 73.24 | 63. | 62. | 59. | 65 | 65. | 626 | 53. | 53.7 | 549 | 575 575 | 606 | 05| L. | 01] 0. | L. | 00| 03




0 3 [ 9 2 [ a9 . 8 | 6 ] 9 3 [ 27 | 7 | 92 B1 30 (4] 6 [19]83] 55
52 | 23 | 25. | 24 | 50 | 77. | 69. | 68. | 68. | 72. | 72.7# | 63. | 62. | 59. | 64. | 65. | 625 | 53. | 539 | -1 | o7 o | 576 | gog | 05 | L | 01| 0. | L |00 03
0| 3| 7| 4 Tl |7 1] 1|5 . 7| 5| 9| 8| 1| 26| 9| x> : 6| 51 61 10|s53| 5 |18]87] 4| 4
53 | 23 | 25. 77. 1 69. | 68. | 68. | 72. | 73.0% | 63. | 62. | 59. | 64. | 65. | 62.6 | 53. | 538 57.6 05| L oL |0 | L |00]o03
o | 6|5 | 2|8 7| 9| 3]| 3]s . s | 5| 9| a2 | 27| 8| a2 5056 g1 %0655 51| 5 |19|8 ]| 5 | 4
54 | 23 | 25 | 23. 77. 68. | 68. | 72. | 73.04 | 63. | 62. 65. | 62.7 | 53. | 53.8 57.6 05| L [o0L1|o0 | L |00]o03
o | a3 | 7|5 o || 4| a]o . 9 | 6 ||| 4| w7 | 8 | a2 |®0|556] 51 |87 53 15| 6 |19]87] 5|5
4|55 | 23| 25 | 24. 10 | 87. | 84. | 84. | 92. | 93.08 | 75. | 72. | 68. | 77. 731 | 57. | 57.4 63.0 040 o010 | L |00]o02
ol o | 7| a1 |®8| 16| 3| 4| a]| 7 . 3| 8| 1| 3 || w0 | a| a6 |9080| ug |78 | g9 |ga| 2 |14|10]| 6 | 6
56 25. | 23. 10 | 92. | 89. | 89. | 98. | 9868 | 80. | 78. | 73. | 82 | 83. | 783 | 62. | 62.0 68.0 0510 o010 | 1 |o00]o02
0o |®| 1| 8 |®% 74| 5| 8| 7|3 . 6 | 1| 1| 7| 4|52 | 0| a7 [87[%80] 55 | 5| 0g|os5| 4 |15]|24]| 7 | o
57 | 224 | 25. | 23. 11 93. | 93. | 10 | 1022% | 84. | 81 | 76. | 86. | 86. | 8.7 | 65. | 65.2 714 05| 1 o010 [ 1 |00]03
o |l 6| 1| 7 [®* 12| %] 1| 2| 2| 91 | 1|5 |5 | 1|9 |®ms2]| 2| a8 |[%9 ™4 59| 72|11 01| 5 [16]32]7]0
56 | 25 | 25. | 24. | oo 0| 11 | 98. | 95 | 95. | 10 | 104.9% | 86. | 83. | 79. | 88. | 89. | 843 | 67. | 676 | o= | 2, | 741 | goo | 05 | L | 01| 0. | L |00 03
ol 8|6 | 3 Olso| 7 | 8| 8 |a7] 91 | 6| 7| 2| 7] a]|51]| 6|28 : 11 s0 Ol 14 |oa| 5 |16]3] 7|1
59 | 24 | 25 | 24. 11 | 10 | 97. | 97. | 10 | 106.9= | 88. | 85. 90. | oL | 862 | 69. | 69.1 76.0 05| L |01 |0 | L |00]o03
o | 28| 2 |®% 61|o07| 8| 7 |68| 92 | a| 4|8 |5 |3 |m2 | 1| a0 | 0|70 g7 |80 19|12| 5 |17|a5] 8| 2
60 | 23 | 25. | 23. 11| 10 98. | 10 | 108.2¢ | 89. | 86. | 82. | 9L | 92. | 87.4 | 70. | 70.2 774 05| 1 o010 | 1 |00]o03
ol ol s | 9| |75 2|8 |81| 94 |5 |5 | 2|7 |5 |m2 /| 2 |20 ]|20]74 61 |84|20|16| 5 |18/ s8] 3
61 | 23 | 25. | 23. 11 | 10 | 99. | 99. | 10 | 109.2% | 90. | 87. 92| 93 | 882 | 70. | 70.9 78.3 05| 1 o010 | 1 |00]o03
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54 | o, | 53| 54 | 54 | 54 | 53 | 54 | 54 | 54 | 53 | _, | 53 | 54 | 53 | 52 | 52 | 536 54.| 54. | 54. | 55| 56. | 56| 56. | 56. | 56. | 56. | 60. | 59. | 59. | o | 573
1 75| 5| 8|6|1|6|7]|a 21 1|6 9| 3| 43 719l 2192|266 7|1 ] 4] 9]l 81
54 | 54 | 53 | 54 | 54 | 54 | 53 | 54 | 54 | 54 | 53 | 54 | 53 | 54 | 53 | 53 | 52 | 53.7 54| oo | 5% | og | 56 | 56.| 56. | 56. | 56. | 56. | 60. | o, | 59. | 59. | 575
2|l 218|667l 9lol2| 7l 8|5 1|lal2|s8|a|s]| s 8 4 sl als| 78| 3] 6 7| 2 | 81
54 | 54 | 54 | 54 | 54 | 55 | o, | 54 | 54 | o | 53 | 54 | 53 | 54 | 53 | 53 | 52 | 539 oo | 55 | 54 | 56| 56. | 56. | 56. | 56. | | 56. | 60. | 60. | 59. | 59 | 57.6
5| al 1|89l 4| 9 71 3| 6| a|l 9| 3| 7] 42 2| 5| 1|5 | 5| 9] s 4l 6| 1| 8| 2| 81
54 | 54 | 53 | 54 | 54 | | 53 | 54 | 54 | 54 | 53 | 54 | 53 | 54 | 53 | 53 | 52 | 538 54.| 55. | 54. | 56 | 56. | 56. | 56. | 56. | oo | 56. | 60. | o | 59. | 59. | 576
4| 3| 9| 7|8 o| 3| 8| 9| 6| 2|5|3|8|2|6]a4a2 9| 1|5 | 1]a|s5]|9|s 5 | 6 8 | 2 | 81
54| 54 | 53 | 54 | 54 | .| 53 | 54 | 54 | 54 | 53 | 54 | 53 | 54 | 53 | 53 | 52 | 538 oo | 55 | 54| 56.| 56 | 56. | ., | 56. | o, | 56. | 60. | 60. | 59. | 59. | 576
3| 3] 9| 7|7 o| 3| 8| 9l 6| 2| 5| 3|8| 2|6 x> 2|5 | 1|5 |5 9 5 | 7| 2| 9| 3| 81
58 | og | 57 | 58 | 58 | o | 57 | 57 | 58 | 58 | 57 | 58 | 57 | 58 | 57 | 56 | 55 | 574 59| oo | 55 | 60. | 6L | 61 | 61 | 61 | 61| 60. | 67. | o, | 65 | 66 | 630
1 4| 6| 7 3| ol 8| 9| 5| 3| 2| 6|8| a|s]| us 2 2|8 | 8| 2| als|1]| 8| s 4 | 2 | us
62 | 62 | 61 | 63 | 63 | 63 | 61 | 62 | 63 | 63 | 62 | ., | 61 | 63 | 62 | 60 | 60 | 620 63. | 64 | 62. | 65 | 66. | 65 | 66. | 66. | 65. | 65. | 73. | 72. | 70. | 71. | 68.0
8| 7| 9| 3|a|l7| 96| a6l 8| 2| 5| 9| 3| a7 716 | als|7]|8|1|1|6| 1|5 ]|5]|7]| 5] 56
66 | 65 | 65| 66 | 66 | 66 | 65 | 65 | 66 | 66 | 65 | 66 | 65 | 66 | 65 | 64 | 63 | 652 66. | 67. | 65 | 68 | 70 | 69. | 69. | 69. | 69 | 68. | 77. | 76. | 74. | 75 | 714
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9 .5 .6 9 7 .6 N4 .3 .2 4 7 1 4 #.8 9 8 5 9 1 7 4 3 2 1 5 5.9
68 | 68 | 67 69 69 | 69 | 67 | 68 69 69 | 67 | 68 | 67 | 68 | 68 | 66 | 65 | 67.6 69. | 70. | 68. | 71. | 72. | 71. | 72. 72 71. 71 80 78. | T7. | T7. 74.1
4 4 4 1 3 7 .3 .2 7 .8 .5 .9 .2 7 .8 #.8 5 3 1 5 7 7 4 8 9 4 7 6.0
70 69 | 69 | 70 | 70 71 | 69 69 | 70 | 70 | 69 | 70 69 70 | 69 | 68 | 67 | 69.1 71. 72 69. | 73. | 74. | 73. | 74. | 73. | 73. | 72. 82 80. | 79. | 79. 76.0

.9 1 .6 7 N 5 7 .3 .3 4 7 .3 2 #.9 3 9 4 5 6 3 9 8 9 9 5 6 .1
71 71 70 (71|71 72 70| 70| 71| 71| 70| 71 70 71| 70 | 69 | 68 | 70.2 72.| 73.| 71. | 74.| 75. | 74. | 75. | 75.| 75. | 74. | 83. | 82. | 81 81 77.4
1 1 N .8 1 9 5 9 .3 4 5 .8 5 .3 #.9 6 3 3 6 7 9 7 3 3 4 4 3 1 .1
71 (71|70 (72| 72| 72|70 | 71| 72|72 | 71| 72|70 | 72| 71|70 69 70.9 73.| 74.| 72. | 75. | 76. | 75. | 76. | 76. | 76. | 75. | 84. | 83. | 82. 82 78.3
.8 .8 9 4 5 .8 .8 .6 .2 .6 1 2 .8 .3 5 2 #.9 5 1 2 5 5 8 7 3 3 4 3 3 2 .1
72 | 72 | 71| 73| 73 | 73 (71| 72| 73| 73| 72| 73| 71| 73| 72| 71| 70| 720 74. | 75. | 73. | 76. | 77. | 76. | 77. | 77.| 77.| 76. | 85. | 84. | 83. 83 79.3
.9 7 9 4 .6 .8 .8 .6 .3 .6 1 .2 .8 .3 .5 .3 1 #.9 5 1 2 5 6 8 7 3 5 5 4 4 3 6.1
73 | 73 | 72 74 74 | 74 | 72 | 73 | 73 | 74 | 72 | 73 | 72 74 73 | 71| 70 | 72,6 75. | 75. 74 77. | 78. | 77. | 78. | 78. | 78. | 77. | 86. | 85. | 84. | 83. 80.1
4 4 4 2 41 .41 .2 .9 .3 7 .8 4 .2 .9 7 #.9 2 8 3 3 6 6 2 4 4 2 2 2 9 6.1
73| 73 | 72| 74| 74 |74 |72 | 73| 74| 74 | 73| 74| 72| 74 | 73 | 72 71 72.9 75. | 76. | 74. | 77. | 78. | 78. | 79. | 78. 79 78 86. | 85. | 84. | 84. 80.7
.8 7 .8 4 5 7 7 .6 .3 N4 1 .2 .8 .3 .5 .3 #.9 7 3 5 8 8 1 1 7 8 8 8 4 6.2
74 73| 72| 74| 74| 74| 72| 73| 74| 74| 73| 74| 72| 74| 73| 72| 71| 73.0 76 76. | 74.| 78. | 79.| 78.| 79.| 79. | 79.| 78. | 87. | 86. | 85. | 84. 81.0

9 9 .6 N 9 9 7 4 .8 .1 .3 .9 .5 7 .5 .1 #.9 5 8 1 1 4 5 1 4 4 1 1 2 8 6.2
74 | 74 | 73 | 75 | 75 | 75 | 73 | 74| 74| 75 | 73 | 74 | 73 75 74| 73 | 71 | 73.6 76. 77 75.| 78.| 79. | 78. | 79.| 79. | 79. | 78. | 87. | 86. | 85. | 85. 81.5
.5 5 41 .1 2 41 .5 .3 .9 .3 7 .9 4 .3 .1 7 #.9 5 3 6 6 9 9 6 9 9 7 7 8 4 6.2
75 | 74 | 74 | 75| 75 76 73 | 74| 75| 75| 74| 75 74 75| 74| 73 | 72| 741 77 77.1 75. | 79. | 80.| 79.| 80. | 80. | 80. | 79. | 88. | 87. | 86. 86 82.1
1 9 A .6 .8 9 .8 .5 .8 .3 4 .6 7 .6 .2 #.9 6 8 2 2 5 6 2 6 5 3 3 4 6.3
75 75 74 | 75| 75 76 73 | 74| 75| 75 | 74 | 75 74 75| 74| 73 | 72| 741 77.| 77.| 76. | 79. | 80.| 79.| 80. | 80. | 80. | 79. | 88. | 87. | 86. | 86. 82.3
1 1 .6 .8 .9 .8 5 .9 .3 4 .6 7 .6 .2 #.9 2 7 1 4 4 7 8 4 8 7 5 5 6 2 6.2
75 | 75| 74| 75| 75| 76 74 74 | 75 76 74 | 75 74 75| 74 | 73 | 72| 742 77.| 77.| 76. | 79. | 80. | 79. | 80. | 80. 81 79. | 88. | 87. | 86. | 86. 82.5
.2 1 1 7 .9 1 .9 .6 .3 .5 .6 .8 7 .2 2.0 3 8 2 5 5 8 9 5 9 7 6 8 3 6.3
75| 75| 74| 75|76 | 76| 74| 75| 75| 76| 74| 75| 74| 75| 75| 73| 72| 743 7. 78 76. | 79. | 80. 80 81. | 80. | 81. | 80. | 88. | 87. 87 86. 82.6
.3 2 2 .9 1 2 2 1 .8 1 .5 N4 .2 .8 1 .9 4 #.9 4 3 6 6 1 7 2 1 9 8 5 6.3
75 | 75| 74| 76| 76| 76 | 74| 75| 76 | 76 75 76 | 74| 76 | 75 | 74 | 72 | 74.8 77.| 78. | 76. 80 | 81 80. | 81. | 81. | 81. | 80. | 89. | 88. | 87. | 86. 83.0
7 N N .3 5 N .6 .5 2 .5 .1 7 .3 4 .3 .9 #.9 8 3 7 3 4 1 5 5 3 2 3 9 6.3
75 | 75| 74| 76| 76| 76 | 74| 75| 76 | 76 75 76 | 74| 76 | 75 | 74 | 72 | 74.9 78 78. | 76.| 80. | 81. | 80. | 81. | 81. | 81. | 80. | 89. | 88. | 87. | 87. 83.2
.8 N .8 A4 5 .8 .6 .5 3 .6 .2 7 .3 .5 4 .9 2.0 5 9 2 2 5 7 3 8 7 5 4 6 1 6.3
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Table 6. Raw data for run #4

Ti Tin | Tin | Tins | Ts | Ts | Ts | Ts | Ts Th | Th Th | Th Th TH( Tf, Tve( Tvc, Rsr R Rf Plo | Rv
Ta Ts Ths Tf Tvc Ral | Rf

me sl s2 ,m 1 2 3 4 5 sl | s2 | s3 | s4 | s5 m) max m) max ve ve | ve ss co

21 | 22. | 22. 30 | 27 | 26 | 26 | 28 | 283+ | 24. | 24. | 24. | 25. | 25. | 248 | 23. | 233 235 03| 0 (00| O [02]|00]| 00
1 223 23.8 | 235 23.8

.8 4 2 2 2 9 .3 2 2.0 9 6 3 1 2 0.4 3 .6 0.4 50 | 15 3 03 0 0 6

22 | 22. | 22. 38 | 33 | 32 | 32 35.6+ | 30. | 29. | 28. | 30. | 30. | 29.7 | 25. | 25.0 26.7 050 (01| 0 [05]| 00|02
10 22.8 35 25.7 | 26.7 27.9

7 8 8 9 5 9 .3 3.3 2 5 4 8 9 #.3 0 0.7 #.3 95 | 23 3 17 2 1 9

22 | 23. | 22. 40 | 34 | 34| 33 | 36 | 36.9+ | 31. | 30. | 29. 32.| 309 | 25. | 259 27.9 06| 0 (01| 0 [06]| 00|03
20 23.0 32 26.6 | 27.9 29.3

5 1 9 3 .8 2 .5 .3 3.4 4 7 5 2 #.4 9 .8 #.4 05 | 34 4 21 8 1 5

21 | 22. | 22. 40 | 34 | 34 | 33 | 36 | 37.1+ | 31. | 30. | 29. 32.| 308 | 25. | 25.6 28.0 06| 0 (01|00 [07] 00|03
30 22.5 32 26.4 | 28.0 29.4

.8 6 3 5 .8 2 .6 4 35 4 7 4 2 #.4 6 0.8 #.4 25 | 38 4 24 6 1 8

22 | 22. | 22. 40 | 34 | 34 | 33 | 36 | 37.0+ | 31. | 30. | 29. 32.| 308 | 25. | 254 28.0 06| 0 (01|00 [07]| 00| 04
40 22.4 32 26.2 | 28.0 29.4

1 5 2 .5 .8 1 5 4 35 4 6 3 2 #.5 4 .8 #.4 25 | 33 4 26 3 1 0

22 22. 40 | 35 | 34| 33| 36 | 37.4+ | 31. 29. | 32.| 32.| 312 | 25. | 259 28.5 06| 0 | 01|O0 |07|00]|O04
50 23 22.9 31 26.7 | 285 30.0

.8 8 .9 2 5 .9 .8 35 8 8 4 6 #.4 9 .8 #.6 20 | 31 6 26 2 1 1

22 | 23. | 22. 41 | 35 | 34 | 34| 37 | 37.7+ | 32. | 31. 32.| 32.| 315 | 26. | 26.1 28.8 06| 0 | 01|O0 |07|00]|O04
60 23.0 30 26.9 | 28.8 30.3

.5 2 8 2 .5 .8 2 1 35 1 3 7 9 #.5 1 0.8 #.6 25 | 36 6 27 8 1 2

21 | 22. | 22. 40 34 | 33| 36| 373+ | 31.| 30. | 29. | 32. | 32. | 31.0 | 25. | 255 28.4 06| 0 (01|00 [08]| 00| 04
70 22.4 35 26.3 | 284 29.8

.6 6 2 .8 3 .8 .6 35 7 9 5 3 5 #.5 5 0.8 #.5 30 | 39 5 29 2 1 3

22 | 22. | 22. 40 | 35 | 34| 33|36 | 373+ | 31. | 30. | 29. | 32. | 32. | 311 | 25. | 257 28.4 06| 0. | 01|O0 |07|00]|O04
80 22.7 26.4 | 284 29.9

4 9 5 .8 1 4 .8 7 35 7 9 6 3 5 #.5 7 .8 #.6 25 | 33 6 27 5 1 3

22 | 23. | 23. 41 | 35 | 34| 34 37.7+ | 32. | 31. 32.| 32. | 315 | 26. | 26.2 28.8 06| 0. | 01|O0 |07|00]|O04
90 233 37 30 27.0 | 28.8 30.4

9 5 1 A 5 .8 2 35 1 3 7 9 #.5 2 0.8 #.6 20 | 33 6 26 5 1 2

10 | 22 | 23. | 22. 41 | 35 | 34 | 34 | 37 | 37.8+ | 32. | 31. | 30. | 32. | 33. | 317 | 26. | 26.2 29.0 06| 0 (01| 0 [08]| 00| 04
23.2 27.0 | 29.0 30.5

0 A4 5 8 3 .6 .9 3 2 35 3 5 2 9 1 #.5 2 0.8 #.6 15 | 38 6 28 1 1 3

11 | 21 | 22. | 22. 40 | 35 | 34 | 33 | 36 | 37.4+ | 31. 29.| 32.| 32.| 312 | 25. | 257 28.6 06| 0 (01| 0 [08]| 00| 04
22.6 31 26.5 | 28.6 30.1

0 7 9 2 .9 1 5 .9 7 35 8 7 4 6 #.5 7 .8 #.5 25 | 40 5 29 4 1 4

12 | 22 | 23. | 22. 40 | 35 | 34| 33| 36 | 37.4+ | 31. 29. | 32.| 32. | 31.2 | 25. | 2538 28.6 06| 0. | 01|O0 |07|00]|O04
22.9 31 26.6 | 28.6 30.1

0 .6 1 6 .8 1 4 .9 7 35 8 7 4 6 #.5 8 .8 #.6 20 | 32 6 28 5 1 3

13 | 23 | 23. | 23. 41 | 35 | 34 | 34 | 37 | 379+ | 32. | 31. | 30. | 32. | 33. | 317 | 26. | 26.4 29.0 06| 0 (01| 0 [07]| 00| 04
235 27.2 | 29.0 30.6

0 2 8 2 3 .6 9 4 | 2 35 3 5 3 9 1 #.4 4 0.8 #.6 15 | 32 6 26 4 1 2

14 | 22 | 23. 41 | 35 | 35 | 34 | 37 | 381+ | 32. | 31. | 30.| 33.| 33. | 319 | 26. | 265 29.2 06| 0 (01| 0 [08]| 00|04
23 | 234 27.3 | 29.2 30.7

0 5 8 5 .8 1 .6 4 35 5 7 4 1 3 #.5 5 0.9 #.6 20 | 40 6 27 2 1 3

15 23. | 22. 35| 34| 34| 36 | 37.6% 31.| 29. | 32. | 32. | 314 | 25. | 259 28.8 06| 0 | 01|O0 |08|00]|O04
22 228 | 41 32 26.7 | 28.8 30.3

0 2 4 3 .6 1 .9 35 2 9 6 8 #.5 9 .8 #.5 20 | 39 5 29 3 1 4
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16 | 22 | 23. | 22. 41 | 35 | 34 | 34 | 37 | 37.8+ | 32. | 31. 32. | 32. | 315 | 26. 26.1 28.9 06| 0 | 01| 0 |07]|00]| 04
231 30 26.9 | 28.9 30.4
0 .6 4 8 3 .5 .8 2 1 3.6 1 3 7 9 #.5 1 ©.8 #1.6 30 | 35 6 28 8 1 3
17 | 23 | 23. | 28. 41 | 35| 35| 34| 37| 381+ | 32. | 31.| 30. | 33. | 33. | 319 | 26. 26.5 29.2 06| 0 |01 |0 |07|00]|O04
23.6 27.3 | 29.2 30.8
0 1 9 3 .6 .9 2 .6 .5 3.5 5 7 4 1 3 #.5 5 .8 #.6 25 | 34 6 27 7 1 3
18 | 22 | 23. | 23. 41 | 36 | 35| 34| 37 | 383+ | 32. | 31.| 30. | 33. | 33. | 321 | 26. 26.6 29.4 06| 0 | 010 |08|00]|O04
235 274 | 294 30.9
0 7 9 1 .8 1 4 .8 7 35 7 9 6 3 5 #.5 6 ©.8 #1.6 25 | 39 6 28 2 1 3
19 | 22 | 23. | 22. 48 | 40 | 39 | 38 | 42 | 436+ | 35. | 34. | 32. | 36. | 36. | 345 | 27. 27.0 30.6 06| 0. | 01| 0 |06 00|03
23.1 27.9 | 30.6 325
0 2 5 6 .6 .3 4 .5 .8 5.1 5 3 4 4 6 2.1 0 0.9 #.9 03 | 32 3 24 9 1 7
20 23. | 23. 49 | 41 | 40 | 39 | 43 | 444+ | 36. | 35. | 33. | 37. | 37. | 353 | 27. 27.8 314 06| 0 | 01| 0 |07 00|03
23 235 28.7 | 31.4 335
0 8 2 4 1 1 .3 .6 5.1 2 1 1 1 4 2.2 8 6.9 2.1 07 | 32 4 24 0 1 8
21 | 23| 24. | 23. 41 | 40 | 39 | 44 | 45.0+ | 36. | 35. | 33. | 37. 359 | 28. 28.3 32.0 06| 0 | 01O |07|00]|O03
23.9 | 50 38 29.2 | 32.0 34.1
0 .3 2 6 7 7 .9 .2 51 8 6 7 7 2.2 3 0.9 2.1 07 | 33 4 25 2 1 9
22 | 22 | 23. 50 | 41 | 40 | 39 | 44 | 450+ | 36. | 35. | 33. | 37. | 38. | 359 | 28. 28.1 32.1 06| 0 | 010 |07|00]|O04
23 | 235 29.0 | 321 34.2
0 4 9 1 7 7 .9 2 51 9 7 7 8 1 2.2 1 0.9 2.1 07 | 38 4 27 9 1 1
23 | 22| 23. | 22. 49 | 41 | 40 | 39 | 43 | 446+ | 36. | 35. | 33. | 37. | 37. | 354 | 27. 27.5 31.7 06| 0 | 010 |07|00]|O04
23.0 28.5 | 317 33.8
0 .2 4 6 7 .3 .2 4 7 52 4 2 2 3 6 2.2 5 #.0 2.1 10 | 35 4 28 7 1 2
24 | 22| 23. | 23. 50 | 41 | 40 | 39 | 44 | 45.0+ | 36. | 35. | 33. | 37. | 37. | 358 | 27. 27.9 32.1 06| 0 |01 |O0 |07|00]|O04
23.6 28.9 | 321 34.2
0 .9 9 2 A .6 .6 .8 1 52 7 5 6 6 9 2.2 9 #.0 2.2 13 | 33 4 28 5 1 2
25 | 22| 24. | 23. 50 | 41 | 40 44 | 451+ | 36. | 35. | 33.| 37. | 38.| 36.0 | 28. 28.3 32.3 06| 0 |01 |O0 |07|00]|O04
23.9 40 29.2 | 32.3 34.5
0 .9 3 5 2 .8 .8 .3 51 9 7 8 9 1 2.2 3 0.9 2.2 10 | 36 5 27 7 1 2
26 | 22| 23. | 22. 50 | 41 | 40 | 39 | 44 | 449+ | 36. | 35. | 33. | 37. | 37. | 356 | 27. 27.6 32.0 06| 0 |01 |0 |08|00]|O04
23.2 28.6 | 32.0 34.1
0 1 6 8 1 .6 .5 7 1 5.2 6 4 4 5 8 2.2 6 #.0 2.2 20 | 37 4 29 0 1 3
27 | 22| 23. | 22. 49 | 41 | 40 | 39 | 43 | 446+ | 36. | 35. | 33. | 37. | 37. | 354 | 27. 275 317 06| 0 | 01O |07|00]|O04
233 28.5 | 317 33.8
0 .5 6 9 7 2 .2 A4 7 5.2 4 1 2 2 5 2.2 5 #.0 2.2 13 | 33 4 28 5 1 2
28 | 23| 24. | 23. 50 | 41 | 40 | 39 | 44 | 45.0+ | 36. | 35. | 33. | 37. 35.8 | 28. 28.0 32.1 06| 0 | 01O |07|00]|O04
23.8 38 29.0 | 321 34.3
0 1 1 4 1 7 .6 .8 2 5.2 8 6 6 7 2.2 0 #.0 2.2 10 | 33 5 27 5 1 2
29 | 22 | 24. | 23. 50 40 | 40 | 44 | 453+ 35. | 33. 38. | 36.1 | 28. 28.2 32.3 06| 0 |01 |0 |07|00]|O04
23.9 42 37 38 29.2 | 323 34.5
0 .9 3 4 4 .9 1 5 5.2 8 9 2 2.2 2 #.0 2.2 13 | 35 5 27 7 1 2
30 | 22| 23. | 22. 41 | 40 | 39 449+ | 36. | 35. | 33.| 37. | 37.| 357 | 27. 27.7 32.0 06| 0 |01 |0 |07|00]|O04
23.3 | 50 44 28.7 | 32.0 34.1
0 .3 7 8 .5 .5 7 5.2 6 4 4 5 9 2.3 7 #.0 2.2 13 | 36 4 28 9 1 3
31 23. | 28. 41 | 40 | 39 448+ | 36. | 35. | 33.| 37. | 37.| 35.6 | 27. 27.8 32.0 06| 0 | 01O |07|00]|O04
23 23.6 | 50 44 28.8 | 32.0 34.1
0 9 2 5 A .6 5.2 6 4 4 5 8 2.2 8 #.0 2.2 13 | 32 4 28 4 1 2
32 | 23| 24. | 23. 50 | 41 | 40 44 | 45.2+ 35.| 33. | 37.| 38. | 36.0 [ 28. 28.3 32.3 06| 0 | 010 |07|00]|O04
241 40 37 29.2 | 323 34.5
0 4 4 7 3 .8 .8 .3 5.2 8 8 9 2 2.2 3 .9 2.2 10 | 32 5 27 4 1 2
33 | 22| 24. | 23. 50 | 41 | 40 44 | 45.2+ 35.| 33. | 37.| 38. | 36.0 [ 28. 28.2 32.4 06| 0 | 01| O0 |08|00]|O04
23.9 40 37 29.2 | 324 34.6
0 .6 3 4 3 .9 .8 A 5.2 8 8 9 2 2.2 2 #.0 2.2 10 | 37 5 28 0 1 3
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34 | 22 | 23. | 22. 49 | 41 | 40 | 39 | 43 | 447+ | 36. | 35. | 33. | 37. | 37. | 355 | 27. 275 31.9 06| 0 | 01| 0 |07]|00]| 04
231 28.5 | 31.9 34.0
0 1 5 7 .9 4 .3 .5 .9 5.2 5 3 3 4 7 2.2 5 #.0 2.1 13 | 36 4 29 9 1 3
35 | 22 23. 41 | 40 | 39 449+ | 36. | 35. | 33.| 37. | 37.| 357 | 27. 27.9 32.0 06| 0 |01 |0 |07|00]|O04
24 23.6 | 50 44 28.8 | 32.0 34.2
0 .9 2 5 .5 7 5.2 7 4 5 6 9 2.2 9 #.0 2.2 10 | 33 5 28 5 1 2
36 | 21| 22. | 22 49 39 | 39 | 43 | 443+ | 36. | 34. | 32. 37.| 351 | 27. 27.2 31.5 06| 0 | 010 |08|00]|O04
22.6 41 37 28.2 | 315 33.6
0 .6 8 3 5 .9 1 .5 5.2 1 9 9 3 2.2 2 #.0 2.2 13 | 37 4 28 0 1 3
37 | 22 | 23. | 22. 55 43 | 42 | 48 | 49.2+ | 38. | 37. | 34.| 39. | 40. | 375 | 28. 28.0 325 05| 0. |01| 0 |06 00|03
23.1 45 29.0 | 325 34.9
0 .3 2 9 7 .6 .6 .2 6.6 7 2 7 8 2 2.8 0 #.1 2.4 85 | 28 2 23 3 1 5
38 | 22 | 23. | 23. 57 | 46 | 45 | 44 | 49 | 50.8+ | 40. | 38. | 36. | 41. | 41. | 39.0 | 29. 29.2 34.0 05| 0. |01| 0 |06 00|03
23.6 30.2 | 34.0 36.6
0 .8 8 4 3 5 2 .2 .8 6.6 2 7 1 4 8 2.9 2 #.1 2.7 90 | 32 3 24 9 1 7
39 | 21| 23. | 22. 57 | 46 | 45 | 44 50.9+ | 40. | 38. | 36. | 41. | 41. | 39.0 | 28. 28.9 34.2 05| 0. |01 |0 |07|00]|O04
22.9 50 30.0 | 34.2 36.8
0 7 2 6 5 7 .3 3 6.6 3 8 1 5 9 2.9 9 #.1 2.7 95 | 36 3 26 6 1 0
40 | 21 | 22. | 22 57 | 46 43 | 49 | 50.6+ | 39. | 38. | 35. | 41. | 41. | 38.6 | 28. 28.4 33.9 05| 0. |01 |0 |07|00]|O04
22.5 45 29.5 | 33.9 36.5
0 .5 7 2 2 .3 .9 .6 6.7 9 4 7 1 5 2.9 4 #.1 2.7 98 | 35 3 27 5 1 1
41 | 22 | 23. 57 | 46 | 45 | 44 | 49 | 50.8+ | 40. | 38. | 36. | 41. | 41. | 39.0 | 29. 29.0 34.2 05| 0. |01 |0 |07|00]|O04
23 | 232 30.0 | 34.2 36.9
0 A4 3 4 .6 .2 2 .9 6.6 3 7 1 4 8 2.9 0 #.1 2.8 93 | 33 4 26 3 1 0
42 | 22 | 23. | 23. 47 | 45 | 44 | 50 | 51.4+ | 40. | 39. | 36. | 41. | 42. | 39.4 | 29. 29.3 34.6 05| 0. |01 |0 |07|00]|O04
23.4 | 58 30.4 | 34.6 37.4
0 .3 6 2 1 7 7 .5 6.7 7 1 5 9 3 2.9 3 #.1 2.8 98 | 35 4 27 6 1 1
43 | 21 22. 57 | 46 | 45 | 44 51.0+ | 40. | 38. | 36. | 41. 39.1 | 28. 28.8 34.3 05| 0. |01 |0 |07|00]|O04
23 22.8 50 42 29.9 | 343 37.0
0 .5 5 .6 7 .3 .3 6.7 4 8 1 6 3.0 8 #.1 2.7 95 | 37 4 28 8 1 1
44 | 21 | 22. | 22. 57 | 46 | 45 | 44 | 49 | 50.9+ | 40. | 38. | 35. | 41. | 41. | 38.8 | 28. 28.5 34.0 06| 0 |01 |O0 |07|00]|O04
22.6 29.6 | 34.0 36.7
0 5 8 3 .6 5 1 1 .9 6.8 1 5 8 3 7 3.0 5 #.1 2.7 05 | 35 4 28 6 1 1
45 | 22 | 23. | 22. 57 | 46 | 45 | 44 | 50 | 51.2+ | 40. | 38. | 36. | 41. | 42. | 39.2 | 29. 29.0 34.4 06| 0 | 01O |07|00]|O04
23.2 30.1 | 344 37.2
0 .3 4 9 .9 .9 .5 .5 .3 6.7 5 9 2 7 1 3.0 0 #.1 2.9 03 | 34 4 27 5 1 1
46 | 22 | 23. | 23. 58 | 47 | 45 | 44 | 50 | 51.4+ | 40. | 39. | 36. 42. | 39.5 | 29. 29.3 34.6 05| 0. |01 |0 |07|00]|O04
233 42 30.3 | 34.6 37.4
0 1 5 1 1 1 7 7 5 6.7 8 1 5 4 3.0 3 #.1 2.8 98 | 36 4 27 7 1 1
47 | 21 22. 57 | 46 | 45 | 44 | 50 | 51.0+ | 40. | 38. | 36. | 41. | 41. | 39.0 | 28. 28.6 34.3 06| 0 | 01|O0 |08|00]|O04
23 22.7 29.7 | 343 37.0
0 1 4 7 7 3 .3 1 6.7 3 7 1 5 9 2.9 6 #.1 2.7 00 | 38 4 29 0 1 2
48 | 21 | 22. | 22. 57 | 46 | 45 | 44 51.0+ | 40. | 38. | 35.| 41. | 41. | 389 | 28. 28.5 34.1 06| 0 |01 |0 |07|00]|O04
22.7 50 29.6 | 341 36.9
0 7 9 4 7 .6 .2 2 6.8 2 5 9 4 8 3.0 5 #.1 2.8 05 | 34 4 28 6 1 2
49 | 22 | 23. | 23. 58 45 | 44 | 50 | 51.4+ | 40. 36. | 41. | 42. | 39.3 | 29. 29.1 34.5 06| 0 | 01O |07|00]|O04
233 a7 39 30.2 | 345 37.4
0 5 5 1 A .6 .6 .5 6.8 6 4 8 2 2.9 1 #.1 2.9 03 | 33 5 27 5 1 2
50 23. 58 | 47 | 45 | 44 | 50 | 51.5+ | 40. | 39. | 36. 42. | 39.5 | 29. 29.2 34.7 06| 0 | 010 |07|00]|O04
22 23 | 233 42 30.3 | 34.7 375
0 5 2 1 7 .8 .6 6.7 8 1 5 4 3.0 2 #.1 2.9 03 | 36 4 27 8 1 2
51 | 21| 22. | 22. 57 | 46 | 45 | 44 51.0+ | 40. | 38. 41. | 41. | 39.0 | 28. 28.5 34.2 06| 0 | 01| O0 |08|00]|O04
22.6 50 36 29.6 | 34.2 37.0
0 1 8 3 7 .6 .2 2 6.8 3 6 5 9 3.0 5 #.1 2.8 00 | 37 4 29 0 1 3
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52 | 22 | 23. | 22. 46 | 45 | 44 | 50 | 51.2+ | 40. | 38. | 36. | 41. 39.1 | 28. 28.7 34.2 06| 0 | 01| 0 |07]|00]| 04
229 | 58 42 29.8 | 34.2 37.0
0 1 1 7 .8 4 4 .3 6.8 4 7 1 6 3.0 7 #.1 2.8 08 | 33 4 28 5 1 2
53 | 22 | 23. | 23. 58 | 47 | 45 | 44 | 50 | 51.6x | 40. | 39. | 36. | 42. | 42. | 39.6 | 29. 29.5 34.8 06| 0 |01 |0 |07|00]|O04
23.6 30.5 | 34.8 37.6
0 .9 8 4 3 3 .9 .9 7 6.7 9 3 7 1 5 2.9 5 #.1 2.9 00 | 33 4 27 4 1 1
54 | 22 | 23. | 22. 57 | 46 | 45 | 44 | 50 | 51.3+ | 40. 36. | 41. | 42. | 39.3 | 29. 29.1 34.7 05| 0. |01 |0 |07|00]|O04
23.0 39 30.2 | 34.7 37.4
0 2 2 7 .9 .9 .5 .6 .3 6.7 6 4 8 2 2.9 1 #.1 2.8 98 | 35 4 28 6 1 2
55 | 23 | 23. | 23. 83 | 63 | 61 | 59 [ 70 | 71.5+ | 52. | 49. | 44. | 54. 49.7 | 32. 32.0 40.1 05| 0. |01|0 |05|00]|03
23.7 55 33.6 | 40.1 44.3
0 1 9 4 1 .8 4 .9 1 11.6 1 2 3 3 5.4 0 #1.6 #4.2 46 | 22 1 20 3 2 1
56 | 22 | 24. | 23. 87 | 67 | 65| 63 | 74 | 755+ | 55. | 52. | 47. | 58. | 58. | 53.4 | 34. 34.7 44.0 05| 0. |01| 0 |06 00|03
24.0 36.5 | 44.0 48.8
0 7 4 5 3 7 .3 7 .3 11.8 9 9 9 1 8 %H.5 7 #.8 #.9 54 | 30 2 23 5 2 5
57 | 22 88 | 68 | 66 | 64 | 75 | 76.7+ | 56. | 53. | 48. 59. | 54.2 | 35. 35.2 45.2 05| 0. |01 |0 |07|00]|O03
24 23 | 235 59 37.0 | 45.2 50.2
0 .3 7 .8 .3 7 .5 12.0 8 8 6 8 5.6 2 #.9 5.0 63 | 32 3 25 0 2 8
58 23. 89 | 69 | 66 | 64 | 75 | 77.1% 48. | 59. 54.4 | 35. 35.0 45.6 05| 0 | 010 |07|00]|O03
22 23 | 234 57 | 54 60 36.8 | 45.6 50.7
0 7 3 1 .5 .8 .9 12.3 7 2 5.7 0 #.9 5.2 68 | 32 3 27 2 2 9
59 | 22 | 24. | 23. 89 | 69 | 66 | 65 | 76 | 77.3+ | 57. | 54. | 48. | 59. | 60. | 54.6 | 35. 35.1 45.9 05| 0. |01 |0 |07|00]|O04
23.8 36.9 | 45.9 51.1
0 .6 1 5 4 .3 7 A 1 12.2 3 2 9 4 2 5.7 1 #.9 5.3 68 | 31 3 27 1 2 0
60 | 22 | 24. | 23. 89 | 69 | 66 | 65 | 76 | 77.4+ | 57. | 54. | 49. | 59. | 60. | 54.8 | 35. 35.5 46.2 05| 0. |01 |0 |07|00]|O04
24.0 37.3 | 46.2 51.5
0 .5 4 6 5 A4 .8 2 .3 12.2 5 4 2 7 4 5.6 5 #.9 5.3 64 | 32 3 27 3 2 0
61 23. 89 | 69 | 66 | 65 | 76 | 77.4+ | 57. | 54. | 49. | 59. | 60. | 54.7 | 35. 35.2 46.2 05| 0. |01 |0 |07|00]|O04
22 | 24 23.6 37.1 | 46.2 515
0 1 .6 4 .8 1 .3 12.3 5 4 1 6 3 5.6 2 #.9 5.3 66 | 33 3 28 4 2 1
62 | 21 | 23. 90 | 69 | 67 | 65 | 76 | 77.8+ | 57. | 54. | 49. | 59. | 60. | 54.8 | 35. 35.0 46.3 05| 0 |01 |0 |07|00]|O04
23 | 234 36.9 | 46.3 51.6
0 7 8 2 7 1 .3 7 12.5 5 4 1 8 5 5.7 0 #.9 5.4 74 | 33 3 28 5 2 2
63 | 22 | 24. | 23. 90 | 69 | 67 | 65 | 76 | 77.9+ | 57. | 54. | 49. | 59. | 60. | 54.9 | 35. 35.3 46.4 05| 0. |01 |0 |07|00]|O04
23.9 37.1 | 46.4 51.7
0 .5 2 5 3 .8 .2 A4 .8 12.5 7 5 2 9 6 5.7 3 #.9 5.4 74 | 32 3 28 3 2 1
64 | 22 | 24. | 23. 90 | 70 | 67 | 65 | 77 | 78.3+ | 58. 49. | 60. | 61. | 55.4 | 35. 35.7 46.8 05| 0. |01 |0 |07|00]|O04
24.3 55 375 | 46.8 52.2
0 7 7 9 7 2 .6 .9 2 12.4 1 7 3 1 5.7 7 #.9 5.4 73 | 32 4 28 4 2 1
65 | 22 | 24. | 23. 90 | 70 | 67 | 65 78.1% 54. | 49. | 60. 556.3 | 35. 35.6 46.8 05| 0 |01 |0 |07|00]|O04
23.9 7 58 61 37.4 | 46.8 52.2
0 1 3 5 .5 1 4 7 12.4 9 6 2 5.7 6 #.9 5.4 70 | 34 4 28 5 2 2
66 | 21 23. 90 67 | 65 78.2+ | 57. | 54. | 49. | 60. | 60. | 55.1 | 35. 35.3 46.6 05| 0 |01 |0 |07|00]|O04
24 23.6 70 77 37.1 | 46.6 52.0
0 .8 1 7 A4 .6 12.6 9 7 4 1 8 5.7 3 #.9 5.4 76 | 34 4 28 6 2 2
67 | 22 | 24. | 23. 90 67 | 65 | 77 | 78.2+ | 57. | 54. | 49. | 60. | 60. | 55.2 | 35. 35.4 46.7 05| 0. |01 |0 |07|00]|O04
24.0 70 37.2 | 46.7 52.1
0 5 3 6 7 .3 .6 1 12.6 9 8 4 1 9 5.8 4 #.9 5.5 75 | 32 4 28 4 2 2
68 | 22 | 24. 91 | 70 66 | 77 | 78.8+ | 58. | 55. 60. | 61. | 55.8 | 36. 36.0 47.2 05| 0. |01 |0 |07|00]|O04
24 | 245 68 50 37.8 | 47.2 52.6
0 .9 9 4 7 2 .8 12.6 5 3 7 5 5.8 0 #.9 %.5 76 | 33 4 28 4 2 2
69 | 22 | 24. | 23. 91 | 70 | 67 77 | 78.6+ | 58. | 55. | 49. | 60. | 61. | 55.6 | 35. 35.8 47.2 05| 0 |01 |0 |07|00]|O04
24.2 66 37.7 | 47.2 52.6
0 A 6 7 A A 7 .5 12.6 3 2 9 5 3 5.7 8 #.9 5.5 74 | 34 4 28 6 2 2
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70 | 21 | 24. | 23. 91 | 70 | 67 | 65 | 77 | 78.5+ | 58. 49. | 60. | 61. | 55.4 | 35. 35.4 46.9 05| 0. |01|0 |07]|00]| 04
23.8 55 37.2 | 46.9 52.3
0 .9 3 2 1 .3 .6 .9 4 12.6 1 6 4 1 5.8 4 #.8 5.4 79 | 34 4 29 6 2 2
71 | 22 | 24. | 23. 90 | 69 | 66 | 65 | 76 | 77.7+ | 57. | 54. | 49. | 59. | 60. | 54.9 | 35. 35.3 46.6 05| 0. |01 |0 |07|00]|O04
23.9 37.1 | 46.6 52.0
0 3 3 5 1 .6 .9 .2 .6 12.5 6 5 2 8 6 5.7 3 #.9 5.4 69 | 32 4 28 4 2 2
72 | 23 24. 91| 70 | 67 | 66 | 77 | 78.7+ | 58. | 55. | 49. | 60. | 61. | 55.6 | 35. 35.9 47.2 05| 0. |01 |0 |07|00]|O04
25 24.6 37.8 | 47.2 52.6
0 2 2 2 4 .8 1 .6 12.6 4 2 9 6 3 5.7 9 #.9 .5 76 | 32 4 28 4 2 2

104



T | TE | T | TE | TE | TE | TF | TF | Tf | TF | TF | TF | TFf | Tf | Tf | Tf | Tf Tv | Tv [ Tv | Tv | Tv | Tv | Tv | Tv | Tv | Tvc | Tvc | Tvc | Tvc | Tvc
1 2 3 4 5 6 7 8 9 |10 (11| 12| 13 | 14 | 15| 16 | 17 T cl | c2 | c3 | c4 | c5|c6 | c7 | c8|c9| 10 11 12 13 14 Tve
23 |1 23| 23|23 | 23|23 | 23| 23| 23| 23| 22| 22| 22| 22| 22| 22| 22 23.3 23.1 23.| 23.| 23.| 23.| 23. | 23. | 23. | 23. | 23. 23. 23. 23. 23. 23.5
6|6|5|7|6|8|.7|8|8| 88| 9| 8| 8| 8]|.7|.7|H6 1 1 2 2 3 6 6 7 6 7 8 9 8 9 0.4
25 | 25| 25| 25| 25| 25| 25| 25 | 25| 25 | 24 | 24 | 24 24 | 24 | 24 | 25.0 25.| 25. | 25. | 25. | 26. | 26. | 26. | 26. | 25. | 25. | 27. | 27. | 27. | 27. | 26.7
4 4 2 5 .6 N .3 4 5 N N .8 .6 25 N 4 3 0.7 4 6 4 8 3 1 1 2 9 9 9 7 1 8 #.3
26 | 26 26 | 26 | 26 | 26 | 26 | 26 | 26 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25.9 26. | 26. | 26. 27. | 27. | 27. | 27. | 27. 29. 28. 27.9
2| .2 2 34| 6|1 3| 4| 5|6|.7|4|8|.7]3]|.1]| 6H8 5 8 6 2 5 3 3 3 1 2 3 29 6 29 #.4
25| 25| 26| 26 | 26 | 25 26 | 26 | 25 | 25 | 25 | 25 | 25 | 25 | 24 25.6 26. | 26. | 26. 27. | 27. | 27. | 27. | 27. | 27. 29. 29. 28. 28.0
% 9 7 1 1 4 .8 % 1 3 4 5 1 .6 4 1 .8 0.8 6 8 8 2 5 5 4 5 4 2 4 1 8 29 #H.4
25| 25| 25| 25 26 | 25| 25| 25| 26 | 25 | 25 25| 25 24 25.4 26. | 26. | 26. 27. | 27. | 27. | 27. | 27. | 27. 29. 29. 28.0
.8 .8 .6 9 26 2 7 .8 9 1 2 4 25 5 3 25 .6 0.8 6 7 8 2 4 5 5 5 5 3 4 2 29 29 #.4
26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 25 | 25 | 25 26 25| 25 | 25 | 259 26. . 27. | 27. | 27. | 27. | 27. 28 28. | 27. 20 29. | 29. | 29. | 285
3 3 1 4 5 N 2 3 4 .6 N .8 5 .8 5 1 0.8 9 2 4 8 9 9 1 9 7 6 5 #.6
26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 25 | 26 | 25 | 26 25 | 25 26.1 27. | 27. | 27. | 27. | 28. | 28. | 28. | 28. | 28. | 28. 30. 29. 29. 28.8
5| 5| 3|6|.7|]9|4|5|6|.8|9]|.1]|.7|.2 26 7| 3| 68 2 4 5 7 2 3 2 4 4 2 3 30 9 8 #.6
25| 25| 25 26 26 | 26 | 25 | 25 26 26 | 25| 25 | 25 | 25 | 25 | 25 | 24 25.5 26. 27 27. | 27. | 27. | 27. | 27. 28 28. | 27. 29. 29. 29. 29. 28.4
9 9 7 1 3 .8 9 2 3 5 1 .6 4 2 7 0.8 9 2 3 7 9 9 1 9 8 5 5 3 #.5
26 25 26 | 26 | 26 | 25 26 | 26 | 25 | 25 | 25 | 25 | 25 | 25 | 24 | 25.7 26. | 26. | 27. | 27. | 27. | 27. | 27. 28. 29. | 29. | 29. | 29. | 284
1 % .8 2 2 4 9 % 2 4 5 .6 3 .8 .6 3 9 0.8 8 9 2 3 7 9 9 28 2 28 9 7 7 4 #.6
26 | 26 | 26 | 26 | 26 26 | 26 | 26 | 26 26 | 25 | 26 | 26 | 25 | 25 | 26.2 27.| 27.| 27.| 27.| 28. | 28. | 28. | 28. | 28. | 28. | 30. | 30. | 30. | 29. | 28.8
.6 .6 4 N .8 2 4 5 7 9 26 1 .8 2 1 .8 4 .8 2 4 5 7 1 3 4 4 6 4 4 1 1 9 #.6
26 | 26 | 26 | 26 | 26 26 | 26 | 26 | 26 26 | 25 | 26 | 26 | 25 | 25 26.2 27. | 27. | 27. | 27. | 28. | 28. | 28. | 28. | 28. | 28. 30. 30. 30. 29.0
.6 .6 4 N .8 2 5 .6 7 9 26 2 .8 3 2 .8 4 0.8 4 6 8 9 3 5 5 6 8 5 5 2 3 30 #.6
26 25 26 | 26 | 26 | 25 26 | 26 | 25 | 25 | 25 | 25 | 25 | 25 | 24 | 25.7 27.| 27.| 27.| 27. | 27.| 28.| 28. | 28. | 28. | 28. | 30. | 29. | 29. | 29. | 28.6
1 % 9 2 3 5 9 % 2 4 5 7 .3 .8 .6 .3 9 0.8 1 2 5 6 9 2 2 2 5 2 1 8 9 5 #.5
26 | 26 26 | 26 | 26 | 26 | 26 | 26 | 26 | 25 | 25 | 25 | 25 | 25 | 25 25.8 27.| 27.| 27.| 27.| 28.| 28. | 28. | 28. | 28. | 30. | 29. | 29. | 29. | 28.6
2 2 26 3 4 .6 1 2 .3 5 .6 .8 4 9 N 4 2 .8 2 1 4 5 9 1 2 2 5 2 1 8 9 6 #.6
26 | 26 | 26 | 26 27 | 26 | 26 27 | 26 | 26 26 | 26 25 26.4 27. | 27. | 27. | 27. | 28. | 28. | 28. | 28. | 28. | 28. 30. 30. 30. 30. 29.0
.8 .8 .6 9 2 2 7 .8 27 1 2 4 26 5 3 26 .6 .8 4 6 8 9 3 5 6 7 9 7 6 4 4 1 #.6
26 | 26 | 26 27 | 27 | 26 | 26 27 | 26 | 26 | 26 | 26 | 26 | 26 | 25 26.5 27. | 27. 28. | 28. | 28. | 28. | 28. 28. 30. 30. 30. 30. 29.2
9 .8 7 2 1 3 7 .8 2 2 3 5 1 .6 4 1 .6 0.9 6 7 28 1 5 7 8 8 29 8 7 5 5 2 #.6
26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 25 | 25 | 25 | 26 | 25 | 25 | 25 | 25.9 27.| 27.| 27.| 27.| 28. | 28. | 28. | 28. | 28. | 28. | 30. 30. | 29. | 28.8
4 3 1 5 5 N 2 3 5 .6 N 9 5 1 9 .6 1 0.8 3 4 7 8 2 4 4 5 7 5 3 30 1 8 #.5
26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 25 | 26 | 25 | 26 25 | 25 26.1 27. | 27. | 27. | 27. | 28. | 28. | 28. | 28. | 28. | 28. 30. 30. 30. 29. 28.9
5 5 .3 .6 7 9 4 5 .6 .8 9 1 N 2 26 N 3 0.8 3 4 7 8 2 4 5 5 8 5 4 1 2 9 #.6
26 | 26 | 27 | 27 | 27 | 26 | 26 | 27 | 27 | 26 | 26 | 26 | 26 | 26 | 26 | 25 26.5 27. | 27. 28. | 28. | 28. | 28. | 28. | 29. | 28. 30. 30. 30. 30. 29.2
2 9 7 1 2 3 .8 9 1 2 3 5 1 .6 5 1 7 0.8 6 7 28 1 5 7 8 9 1 9 8 5 5 3 #.6
27 | 27 | 26 | 27 | 27 | 27 | 26 | 27 | 27 | 27 | 26 | 26 | 26 | 26 | 26 | 26 | 25 26.6 27. | 28 | 28. | 28. | 28. | 28. | 28. | 29 | 29. 29 30. 30. 30. 30. 29.4
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.8 1 2 4 9 1 4 4 .6 2 7 .6 .3 .8 0.8 8 2 3 7 9 9 2 9 7 7 5 #.6
27 | 27 | 27 | 27 | 27 | 27 | 27 | 27 | 27 | 27 | 26 | 27 | 26 | 27 | 27 | 26 27.0 28. | 28. 29.129. | 29. ] 29. ]| 29. | 30.| 29. | 32. | 32. | 31. | 31 30.6
51 4 1 .6 7 .9 2 3 .6 .8 .9 1 .6 .3 1 .6 26 0.9 7 9 29 4 9 9 9 9 1 9 5 2 9 9 #.9
28 | 28| 27 | 28 | 28 | 28 28 | 28 | 28 | 27 | 27 | 27 27 | 27 | 26 | 27.8 29. | 29. | 29. 30. | 30.|30.|30.|30 | 30 | 33 | 33 | 32. | 32 31.4
2.1 .8 .3 A4 |7 28 1 3 .5 .6 .8 .3 28 .8 .3 .8 0.9 3 5 7 %0 5 5 6 7 8 5 5 1 9 8 2.1
28 | 28 | 28 | 28 | 28| 29 | 28 | 28 | 28 28 | 28 | 27 | 28 | 28 | 27 | 27 | 283 29.(30.(30.|30. |31 |31 |31 |31 |31 31 | 34.| 33 | 33. | 33 32.0
7| .6 419 .9 2 41 .6 .8 29 1 4 .9 .6 4 .8 .3 0.9 9 1 2 5 1 1 2 3 4 2 1 7 6 4 2.1
28 | 28| 28 | 28 | 28 28 | 28 | 28 | 28 28 | 27 | 28 | 28 | 27 | 27 | 28.1 30.| 30.|30. |31 |31 (31|31 |31 | 31 | 34| 33 | 33 | 33 32.1
51 5 2 7 .8 29 3 4 .6 .9 28 .3 7 4 .3 7 1 0.9 %0 2 4 6 2 3 3 3 6 3 2 8 7 5 2.1
28 | 28 27 | 28 | 28 | 28 | 27 | 27 | 28 | 28 | 27 | 27 | 27 | 27 | 27 | 27 | 26 | 275 29. | 29.| 30. | 30. | 30. | 30. a1 | 31 31. a1 33. | 33. | 33. 33 31.7

7 2 3 .5 7 .9 1 4 .5 7 1 .9 7 2 .5 #.0 6 8 1 3 7 9 3 8 4 4 2.1
28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 27 | 28 | 27 | 28 | 28 | 27 | 26 | 27.9 29. 30. | 30. 31| 31. |31 |31 | 31 | 34. | 33. | 33. | 33. 32.1
5| 4 1 .6 7 .9 1 .3 .6 .8 .9 1 .5 .3 1 .5 .9 #.0 9 %0 3 5 3t 1 3 3 6 3 2 8 8 4 2.2
28 | 28 | 28 | 28 29 29 | 28 | 28 | 28 | 29 | 28 | 28 | 27 | 28 | 28 | 27 | 27 | 283 30. | 30.|30.|30. |31 |31 |31 |31 |31 | 31. | 34. | 34. | 34. | 33 32.3
8| .7 41 .9 .2 5 .6 .9 1 1 A4 .8 .6 A4 .9 .3 0.9 1 3 5 8 3 4 5 6 9 6 5 1 1 7 2.2
28 27 | 28 | 28 | 28 | 27 28 | 28 | 27 | 27 | 27 27 | 27 | 26 | 27.6 29.| 29.|30.|30. |30 (31|31 |31 31| 31. | 34 | 33 | 33. | 33 32.0
.2 28 .8 .3 4| .6 .8 28 A .5 .5 .8 .2 28 .8 .3 .6 #.0 8 9 3 4 9 1 2 2 6 3 1 7 7 3 2.2
28 27 | 28 | 28 | 28 | 27 | 27 | 28 | 28 | 27 | 27 | 27 | 27 | 27 | 27 | 26 | 275 29. | 29. 30. | 30. | 30. 31.| 31. | 33. | 33. | 33. 31.7
1 28 7 2 3 .5 7 .9 1 4 4 7 1 .9 7 .2 .5 #.0 5 7 %0 2 6 9 e 4 1 8 4 5 3 2.2
28 | 28 | 28 | 28 | 28 28 | 28 | 28 | 28 28 | 27 | 28 | 28 | 27 28.0 29. 30. | 30. 31.| 31. | 31. | 31. | 31. | 34. | 33. 33. 32.1
6| .5 2 7 .8 2 3 .5 7 .9 28 .2 7 A4 .2 7 2 #.0 9 %0 3 5 3 2 3 4 8 5 3 9 3 5 2.2
28 | 28 | 28 | 28 29 | 28 | 28 | 28 | 29 | 28 | 28 | 27 | 28 | 28 | 27 | 27 | 28.2 30. | 30. | 30. | 30. | 31. | 31. | 31. | 31. 31. | 34. | 34. | 34. | 33. 32.3
8| .7 41 .9 29 2 .5 .6 .8 1 2 .5 .9 .6 .5 .9 .2 #.0 1 4 6 8 3 5 6 7 3 8 5 2 2 8 2.2
28 | 28 | 27 | 28 | 28 | 28 | 27 | 28 | 28 | 28 | 27 | 27 | 27 | 28 | 27 | 27 | 26 | 27.7 29.|29.|30.|30. |30 |31 |31 |31 31| 31. | 34 | 33 | 33. | 33 32.0
2| .2 9 4 5 7 9 1 .3 .6 .6 .9 3 1 .9 4 7 #.0 8 9 3 5 9 2 2 3 7 4 1 7 8 3 2.2
28 | 28 28 28 | 28 | 28 28 28 | 28 | 28 | 27 28 27 | 28 28 27 | 26 | 27.8 29.129.|30.|30. |30 (31|31 |31 31| 31 | 34 | 33 | 33. | 33 32.0
3| .2 4 .6 .8 2 4 7 7 4 2 4 .8 #.0 8 9 2 4 8 1 2 3 7 4 1 7 8 3 2.2
28 | 28 | 28 | 28 29 | 28 | 28 | 28 | 29 | 28 | 28 | 27 | 28 | 28 | 27 | 27 | 283 30. | 30. | 30. | 30. | 31. | 31. | 31. | 31. 31. | 34. | 34. | 34. | 33. 32.3
8| .7 41 .9 29 2 .5 7 .9 1 2 .5 .9 .6 .5 .9 .3 0.9 1 2 5 7 2 4 5 6 3 8 5 1 2 7 2.2
28 | 28| 28| 28| 28| 29| 28| 28| 28| 29 | 28| 28 | 27 | 28 | 28 | 27 | 27 | 282 30. | 30.| 30.|30. |31 |31 |31 |31 |32 | 31. | 34. | 34. | 34. | 33 32.4
71 .6 4 [ .9 9 2 4| .6 .8 1 1 4 .8 .6 4 .9 2 #.0 2 4 7 8 4 5 6 7 1 8 6 2 2 8 2.2

27 | 28 | 28 | 28 | 27 | 27 | 28 | 28 | 27 | 27 | 27 | 27 | 27 | 27 | 26 | 275 29. | 29. | 30. | 30. | 30. 31. | 31.| 31. | 31. 33. | 33. | 33. 31.9
28 28 7 2 3 .5 7 .9 1 4 .5 7 1 .9 7 2 .5 #1.0 8 9 2 4 8 8 1 2 6 3 3 6 7 2 2.1
28 | 28 28 28 | 28 | 28 | 28 | 28 | 28 | 28 | 27 | 28 | 27 | 28 | 28 | 27 | 26 | 27.9 29.129.|30.|30. |30 (31|31 |31 31| 31 | 34 | 33 | 33. | 33 32.0
41 .3 .5 .6 .8 A .3 5 7 .8 1 .5 .2 1 .5 .9 #.0 8 9 3 4 9 1 2 3 8 5 2 8 9 4 2.2
27 | 27 | 27 | 27 | 27 | 28 | 27 | 27 | 27 | 28 | 27 | 27 | 26 | 27 | 27 | 26 | 26 | 27.2 29.129.129. |29 ]30. |30 |30 |30 |31 30 | 33 | 33 | 33. | 32 315
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6| 6| 3| 8| 9| 2| 4|57 1 4 .8 .6 3 .9 2 #.0 3 4 7 9 4 6 6 8 1 8 6 1 2 7 2.2
28 | 28 28 | 28 28 | 28 | 28 | 28 | 27 | 28 | 27 | 28 | 28 | 27 | 26 | 28.0 30. | 30.| 30.|30. |31 |31 (31|31 |31 | 31 | 34 | 34. | 34 | 34 325
51 .3 28 6 | .7 2 a1 3| .6 .8 .9 2 .6 4 1 .5 .9 #.1 1 3 4 8 4 4 5 7 9 7 9 5 4 2 2.4
29 | 29| 29|29 |29 | 30| 29| 29 | 29 29 | 29 | 28 | 29 | 29 | 28 | 28 | 29.2 31| 31| 31. |32 |32 |32 |32 |32 |33 | 32 | 36. | 36. 35. 34.0
6|5 .2| 8| 9] .2|3|.4]|.7 %0 1 4 .8 .6 4 7 1 #.1 3 5 6 1 8 7 7 9 2 9 6 2 % 8 2.7
29 | 29| 28 | 29 | 29 29 | 29| 29| 28| 29| 28| 29| 29 | 28 | 27 | 289 31. | 31. | 31. | 32. | 32. | 32. | 32. | 33. | 33. 36. | 36. | 36. | 35. 34.2
410319 5|7 0] 29 21 5 .8 .9 2 .5 4 2 .5 .8 #.1 5 6 8 2 9 8 9 1 3 % 8 2 1 8 2.7
28 | 28 | 28 | 29 | 29 | 29 | 28 | 28 29 | 28 | 28 | 28 28 | 28 | 27 | 284 31. | 31| 31 |31 |32 |32 |32 |32 |33 | 32. | 36. 35. 33.9
9|8 5| .1|.2]|5]|.5|.7 29 4 .5 .8 1 29 .8 1 3 #.1 2 4 6 9 6 7 7 8 2 8 5 % % 5 2.7
29 | 29 29 29 | 29 2 29 | 29 | 29| 29 | 28 | 29 | 28 | 29 | 29 | 28 | 27 | 29.0 31. | 31. | 31. | 32. | 32. | 32 33 33.|33. | 33 | 36. | 36. | 36. | 35. 34.2
4 | 4 6 | .8 a1 3| .6 .9 .9 .3 .6 .5 .3 .6 .9 #.1 4 6 8 1 8 9 2 5 2 9 4 4 9 2.8
29 | 29 | 29 30 (30|29 29| 29| 30| 29| 29| 28| 29| 29 28 | 293 31. 32.|32. | 33. | 33.| 33 | 33 33. | 37. | 36. | 36. | 36. 34.6
8| .7 .3 %0 10 4| 4| 6|9 2 .3 .6 .9 .8 .6 2 2 #.1 8 % 2 5 3 3 4 6 3 7 4 8 9 4 2.8
29 129|281 29| 29| 29|28 (29| 29| 29| 28| 29| 28| 29| 29 | 28 | 27 | 288 31. | 31. 32 32. 33 33.| 33. | 33.| 33. | 33. 37 36. | 36. 36 34.3
3|2 8| 5|6|99]|.1|.4 .8 .9 .2 .5 A4 .2 .5 7 #.1 6 7 3 1 1 3 7 4 5 6 2.7
2 28 | 28 | 29| 29|29 (28 | 28| 29| 29 | 28 | 28 | 28 | 29 | 28 | 28 | 27 | 285 31. | 31. | 31 2 32.| 32|32 |33 |33 | 33 | 36 | 36. | 36. | 35 34.0

9| 5.2 3|6 .6|.8]|.1 A4 .5 .9 .2 1 .8 .2 A4 #.1 3 4 7 7 8 8 1 5 2 7 2 3 7 2.7
29 | 29 29129 (30| 2929 | 29| 29| 28 | 29| 28| 29 | 29 | 28 | 27 | 29.0 31. | 31. | 31. | 32. 33.|33. |33 |33 | 33 | 37.| 36. | 36. | 36. 34.4
5| 4 29 71 8.1 .1) 3|6 .9 .9 .3 .6 .5 .3 7 .9 #.1 5 7 9 3 3 1 2 4 8 5 2 6 8 1 2.9
29 1 29| 29 | 29 30 30| 29 | 29| 29| 30| 29| 29| 28| 29 | 29 29 28 | 293 31. 32 32.|132.|33. |33 |33 |33 |34 | 33. | 37. | 36. 37 36. 34.6
7161 .2].9 3| 4] 5| .8 1 .2 .6 .9 .8 .6 .2 #.1 8 2 5 2 3 4 7 1 8 4 9 4 2.8
29 28 | 29| 29 | 29 | 28 29 | 29 | 28| 29 | 28 | 29 28 | 27 | 28.6 31. | 31. 32. | 32. 33.| 33.| 33. | 33 36. | 36. 34.3
2 2 6| 3| 4| .7 8 2 3 .6 7 1 A4 .3 29 A4 .5 #.1 6 7 % 2 9 % 1 3 8 4 3 5 6 % 2.7
2 28 | 28 | 29| 29| 29 (28 | 28| 29| 29 | 28 | 28 | 28 | 29 | 28 | 28 | 27 | 285 31. | 31. | 31 2 32.| 32|32 |33 |33 | 33 | 36. | 36. | 36. | 35 341

9| 5(.2|3|6]|6]|.9]|.1 .5 .5 .9 2 1 .9 .3 4 #.1 3 4 8 7 8 9 1 6 3 9 3 5 8 2.8
29129129129 29|30| 29| 29| 29 30 | 29 29 | 28 | 29 | 29 | 28 28 29.1 31.| 31.| 32. | 32.| 33. | 33. | 33. | 33. 34 33. | 37. | 36. | 36. | 36. 34.5
6|5 .1| 8|9 .2|.2|.4|.U7 4 7 .6 4 .8 #.1 6 8 1 3 1 2 3 5 7 4 8 9 3 2.9
29 | 29 | 29 | 29 30 30 (29| 29| 29| 30| 29| 29| 28| 29| 29| 28 | 28 | 292 31 2 32. (32 |33 |33 |33 |33 |34 | 33 | 37. | 36. | 37. | 36. 34.7
7161 .2].9 3|1 3] 5] .8 1 2 .6 .8 .8 .5 .9 1 #.1 8 2 6 3 4 4 7 2 8 5 9 1 4 2.9
29 | 28 | 28| 29|29 | 29| 28| 28 | 29| 29 | 28 | 28 | 28 | 29 | 28 | 28 | 27 | 285 31. | 31. | 31. | 32. | 32. | 32. 33 33.| 33. | 33. 37 36. | 36. | 35. 34.2
1195 .2|3|6|.6|.8].1 .5 .5 .9 2 1 .9 .3 4 #.1 4 6 9 2 8 9 2 7 4 4 6 9 2.8
29 129|281 29| 29|29 |28 (29| 29| 29| 28| 29 | 28 | 29| 29 | 28 | 27 | 287 31. | 31. | 31. | 32. | 32. 33 | 33 33. | 33. | 33. 37 36. | 36. 36 34.2
3|18 4| 6| 8[|.9|.1]|.4 7 .8 1 4 .3 1 .5 .6 #.1 4 6 8 1 8 3 8 5 5 7 2.8
291292930 | 30|30 29[29| 30|30 29| 29| 29 30 29 | 29 | 28 | 295 31.| 32.| 32. | 32.| 33. | 33. | 33.| 33. | 34 3 37. | 37. | 37. | 36. 34.8
9| 8| 5| .1|3|5|6]|.8]|.1 A A .8 1 .8 .2 A #A.1 9 1 3 7 4 5 6 8 3 6 1 2 6 2.9
29 | 2929|2929 30| 29| 29|29 30| 29| 29| 28| 29| 29| 28| 28| 29.1 31.| 32 | 32. | 32. | 33 |33 |33 |33 |34 | 33 | 37. | 36 37 36. 34.7
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6 | .5 1 .8 9 2 2 4 7 1 5 .8 7 .5 .9 #.1 9 3 5 2 4 4 7 1 8 4 8 3 2.8
32 | 32 33 | 33 32|32 | 33|32 (3231|3332 31| 30| 320 35.| 36. | 36. | 37.| 38. | 37. | 37. | 38. 37. | 44. | 43. | 42. | 43. 40.1
7| .6 32| % 3 .6 3 3 .9 4 2 .8 .6 2 .8 2 4 #1.6 9 5 2 1 2 7 8 1 %8 8 3 5 4 1 #.2
35|13 |34 |3 |3 | 36| 34 35 | 36 35 | 34 35 | 33| 32 | 347 39. | 39.| 39. | 40. | 41. | 41. | 41. | 41. | 41. | 40. | 48. | 47. | 46. | 47. 44.0
5| 4 7 .9 1 .5 .6 % .6 1 % .6 .3 % .6 .9 .9 #.8 1 9 4 4 7 1 2 3 3 8 8 7 5 1 #4.9
36 | 35| 35| 36 | 36 35| 35 36 | 35| 36| 34| 36| 36| 34| 33| 352 40. | 40. | 40. | 41. | 42. | 42. | 42. | 42. | 42. 50. | 49. | 48. | 48. 45.2
1] .9 1 4 .6 3 1 .5 % .6 .5 .2 .8 .5 1 4 .3 #.9 2 9 7 5 8 3 6 5 7 42 2 1 1 3 5.0
35 |3 | 34|36 |3 |36 |34|3 |3 |36 |3 |3 |34 3| 3| 34| 33| 350 40. 41. | 42. | 42. 42. | 43. | 42. | 50. | 49. | 48. | 48. 45.6
8| .6 .9 1 4 | 8 .8 2 .8 .5 2 .9 .5 .3 .9 .3 1 #1.9 4 aga 7 8 6 43 9 3 6 7 5 8 6 5.2
36 35 35 36 | 36 | 36 35 35 36 36 | 35| 36 | 34| 36| 36 | 34| 33| 351 40. | 41. | 41. | 41. | 43. 43 43. | 43. | 43. | 43. | 51. | 49. | 49. 49 45.9

.8 .3 5 .9 4 .6 4 1 7 .5 1 .6 2 #.9 6 2 4 9 1 3 3 9 2 1 9 4 5.3
36| 36|35 |36 |36 |37|3 |3 |3 |36 | 3| 36 36 | 36 | 34 | 33 | 355 40. | 41. | 41. | 42. | 43. | 43. | 43. | 43. | 44. | 43. | 51. | 50. 49. 46.2
3] .1 4| .6 .8 .3 3 7 .3 .9 7 4 % .8 4 .9 .6 #.9 9 5 7 3 4 4 8 8 4 7 5 3 %0 4 5.3
36 35 (36|36 | 37|35 |3 |36 |36 |3 |36 |34 3|36 | 34| 33| 352 40. | 41. | 41. | 42. | 43. | 43. | 43. | 43. | 44. | 43. | 51. | 50. | 50. | 49. 46.2
1 % 2 .5 .6 1 A .5 A .8 .6 .3 .8 .6 .2 .8 .3 #.9 9 5 8 2 4 4 9 9 6 8 5 3 1 3 6.3
35 | 35 36 | 36 |36 | 34|35 | 3|3 | 3|36 | 34| 36 34 | 33 | 35.0 40. | 41. | 41. | 42. | 43. | 43. | 43. | 43. | 44. | 43. | 51. | 50. | 50. | 49. 46.3
9| .7 % .3 5 .9 .9 .3 .9 .6 A4 1 .6 A4 % .6 1 #.9 9 4 7 2 3 4 8 9 6 9 6 4 2 4 5.4
36 35 (36|36 | 37|35 |35 |36 |36 |3 |36 |34 |3 | 36| 34| 33| 353 41. | 41. | 42. | 43. | 43. 44. | 44. | 51. | 50. | 50. | 49. 46.4
1 % 2 .5 7 1 1 .6 1 .8 .6 .3 .9 7 .3 .9 4 #.9 i 5 8 3 4 5 ] 8 1 7 6 4 5 5.4
36 | 36 |3 |36 | 37| 37| 3 36 | 37 36 | 35| 37| 36 | 35| 33 | 357 41. | 41. | 42. | 42. | 43. | 43. | 44. | 44. | 45. | 44. | 52. | 51. | 50. 46.8
6| 4 .6 .9 A .5 .6 % .6 .2 % 7 .3 1 7 .3 .8 #.9 4 9 2 8 9 9 4 5 3 6 2 1 9 >0 5.4
36 | 36 | 35 | 36 37 | 3% |3 |36 | 37 | 35| 36 | 35 36 | 35 | 33 | 35.6 41. | 41. | 42. | 42. | 43. | 43. | 44. | 44. | 45. | 44. | b2. 50. 46.8
51 .3 .5 .8 3 A4 .5 .8 A4 1 .9 .6 2 3 .6 2 7 #.9 4 9 3 7 9 9 4 5 3 6 2 >t 9 >0 5.4
36 36 35|36 |36 | 37| 3|3 |3 |36 |3 |36 |34 3| 36| 34| 33| 353 41. | 41. | 42. | 42. | 43. | 43. | 44. | 44. | 45. | 44. 52 50. | 50. | 49. 46.6
2 2 5 7 1 1 .6 1 .8 .6 3 .9 7 3 .9 4 #.9 2 7 1 6 7 7 3 3 2 5 8 7 8 5.4
36|36 |3 |36 |36 |37|3 |3 |3 |36 | 3| 36 35 36 | 36 35 33 | 354 41. | 41. | 42. | 42. | 43. | 43. | 44. | 44. | 45. | 44. | 52. | 50. | 50. | 49. 46.7
2| .1 3 .5 .8 2 3 .6 2 .9 7 4 .8 4 5 #.9 2 7 1 5 6 7 2 4 2 6 1 9 8 8 5.5
36| 36 |3 | 37| 37|37 |3 |36 |36 | 37 | 36 37 35 | 37 37 35 | 34| 36.0 41. | 42. | 42. | 43. | 44. | 44. | 44. | 44. | 45. | 45. | 52. | 51. | 51. | 50. 47.2
9| .7 .9 2 4| .8 .9 .3 .9 .5 .3 .6 A4 .6 1 #.9 7 2 5 1 2 2 8 9 7 1 6 5 3 4 5.5
36 | 36 | 35 37 37 | 37| 35|36 |36 | 37| 36| 36|35 | 37| 36| 35| 33| 3538 41. | 42. | 42. 43 44, | 44. | 44. | 44. | 45. 45 52. | 51. | 51. | 50. 47.2
7|1 .5 .8 3 7 7 1 7 3 1 .9 4 2 .8 .5 .9 #.9 7 2 5 2 2 7 8 7 6 4 3 3 5.5
36 | 36 |3 |36 |36 |37| 3| 3| 3 37 35|36 | 3 |36 |36 | 3| 33| 354 41. 42 42. | 42. | 43. a4 44, | 44. | 45. | 44. | 52. | 51. 51 50. 46.9
3] .1 3 .6 .8 2 3 7 .3 7 .5 1 .9 .5 1 .6 #1.8 5 4 8 9 5 6 5 8 3 1 1 5.4
36 36 35|36 |36 | 37|35 |3 |3 |36 |3 | 3| 34| 36| 36 35 33 | 353 A41. | 41. | 42. | 42. | 43. | 43. | 44. | 44. | 45. | 44. 52 50. | 50. | 49. 46.6
2 2 .5 7 1 A .6 A .8 .6 .3 .9 7 .3 A #.9 2 7 1 5 6 7 2 3 3 6 8 8 8 5.4
36 |36 |3 |37 |37|37 |3 |3 |36 | 37|36 | 37|35 | 37| 36| 3| 34| 39 41. | 42. | 42. | 43 | 44. | 44. | 44. | 44. | 45. | 45. | 52. | 51. | 51. | 50. 47.2
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Table 7. Raw data for run #6

e w S o o] v (ool m a [ ] v [ o] e [ | [ [ R ]
o 2 o e [ [ oo | o | 5 | o [owe oo | | ar | | PS5
10 23(:). 281. Zé'). 213 3;1. 3:. 32). 33.;1 229. 321. 351. 23?. 352. 32:1& 293. 28:31 248 26.5 28.21 272 0754 063 OéO 0(.52 0§6 OiO 03.)3
20 23(:). 2;.. Zé'). 211 3;1. 3‘(15. 36 33.;1 279. 371. 3 288. 33 32:?i 2;1. 261:31 252 271 21:31 28.0 0754 0(.)4 OéO OéZ 07.7 OiO 08.3
30 2;). 2;.. Zé'). 211 3f. 35. 326. 33.31 299. 391. 322. 2;5. 3;. 3;...;.i 2;1. Zi:gi 253 273 21:31 28.3 ?351 0i4 0(.)1 0(.)3 0(.)8 OiO 00.4
40 220. 2é.. 260. 211 3:;5. 3;5. 3?(5. SS:gt 30 32 3:. 2]9-). 32. 3;:21 2(;1. ZS:Si 255 275 ZZ:fi 28.6 354 044 Oil 063 04.18 OiO 0i4
50 2:?. 2;.. 22. 210 345. 3§. 35. 38;: Sf. Bf. 3:. 2]9-). 32. 3;:21 254. ZS:Si 25.4 276 ZZ:fi 28.7 ?354 044 Oil Oi3 Oé8 OiO 02.4
60 220. 2;.. 2‘?. 210 33?. 3;5. 33(‘5. SS:gt 30 Bf. 35. 2;). 33?. 3;..?1 254. ZS:Si 25.4 276 ZZ:gi 28.7 %81 03.)4 02.1 Oi3 05.8 OiO 03.)4
70 2;). 2‘21I.. 23(:). 20.9 33?. 3;5. 336. 38:31 299. 32 3‘??. 29 33?. 3;...§i 2;1. Zi:gi 253 275 ZI.gi 28.6 %54 02.4 02.1 0i3 0218 OiO 03.)4
80 2]C-). 2;.. 220. 20.8 325. 32. 326. 33.3'* 299. 3 35. 2;3. 3§>. 322L..;.i 2:. Zi:gi 253 274 21.‘211 28.6 %61 0é4 02.1 0i3 OE.’B OiO 0é4
90 2]C-). 2;.. 220. 20.8 325. 32. 326. 33.3'* 299. 3 35. 2;3. 3§>. 322L..;.i 2:;1. 23.3'* 252 274 21.‘211 28.6 %61 02.4 02.1 0i3 OE.’B OiO 0é4
100 1;). 231. 2:?. 207 325. 366. 326. 38:57)i 299. 32 332. 298. 3??. 3;.;.1 234’1. Zi:gi 253 274 2;.42& 28.6 %61 044 02.1 Oi3 07.8 O:.LO 0:;,4
110 2:?. 221. 2:?. 20.7 3f. 356. Bfo. 33@& 289. 3;.. 322. 298. 3;. 3;.;.1 234’1. 23:g+ 252 274 2;.42& 28.6 354 02.4 02.1 02.3 05.8 O:.LO 044
120 | 20 221. 20 20.6 3f. 356. Bfo. 33@& 289. 381. Bf. 288. 3;. 3;...21 2;1. Zi:gi 252 274 2;.42& 285 %61 02.4 02.1 02.3 05.8 O:.LO 0:;,4
130 2]C-). 221. 20 20.6 325. 32. 326. 33.31 2;). SE.;L. 322. 2;3. 3;. 322L..;.i 2;1. Zi:gi 252 273 2121 285 %;’1 0i4 02.1 0i3 0218 OiO 0é4
140 220. 221. 2]C-). 20.7 3]?. 356. 326. 33.?1 2;). SE.;L. 322. 2;3. 3;. 322L..;.i 2:;1. 261:31 252 274 21.;11 28.6 (;gl 0i4 03.1 0i3 0218 OiO 0‘.14
150 | 20 221. 20 20.6 33?. 376. 33(?. 38:31 299. 32 35. 2;3. 3§>. 322L..;.i 2:;1. 261:31 252 274 21.‘211 28.6 %61 0é4 02.1 02.3 068 OiO 0‘.14
160 199. 221. 20 20.6 33?. 386. 3[?. SS:é_i 23. 32 3??. 23. 3[(13. 3;...§i 2;1. 23.(2)1 252 274 21.42& 28.6 %81 0?.’4 02.1 02.3 07.8 OiO 044
170 | 20 221. 199. 20.6 33?. 376. 336. SS:gi 23. 32 322. 23. 33(‘3. 3;...22& 2;1. 23.(2)1 251 274 ZZ:gi 28.6 %81 02.4 03.1 02.3 068 OiO 05.4
180 2](-). Zf. 13. 205 325. 376. 336. SS:gi 289. 32 322. 23. 33(‘3. 3;...22& 2;1. 23.(2)1 251 273 ZZ:gi 285 (.2354 Oj_4 02.1 02.3 048 OiO 044
é 190 2;). 242. 21 217 a1 4f. 452. 45.1.1 313. 3f. 356. 381. 318. 32:21 255. 2?:21 26.7 29.3 2?:21 30.8 (;;1 0i3 O(.)l OF.JZ 07.6 02.0 06.3
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200 2:.. 23 271. 224 | a2 a4 451,3. 43.(()): 33 35. 3;. 35. 39 3;.21 206. Zigi— 273 30.1 3%;1— 317 %; 0i3 Oil 07.2 Oé6 02.0 0é3
210 Zé). 262. 21 218 422. 4:;1. 4;3. 43.?: 3{1. 327. 3;. 372. 33?. 3321 226. 2%51— 275 30.5 3%?1— 321 %; 07.3 Oil OéZ 07.7 02.0 09.)3
220 | 20 22 2?(’). 212 442. 4:. 45;. 4i.gt 3;1. 337. 367. 382. 3[?. 32:;1 226. Zi:gi 275 306 32:$i 322 %;1 0i4 Oil OéZ Oi8 02.0 00.4
230 2?(’). Zf. 22). 213 4;. 4:. 45;. 42:1& 3;1. 337. 377. 382. 3[?. 32:;1 Zf. Zi:éi 274 30.7 32.;i 323 %; 0§3 Oil 063 068 02.0 0i4
240 251. 243. 281. 226 4;. 4:. 483. 42:1& 3;1. 337. 367. 372. 3[?. 32:411.1 Zf. Zi:éi 274 306 32:$i 323 %;1 0i3 Oil 063 02.7 02.0 0i4
0| | @ |y | [ || ||| 0 | 0| | 0s | X8| o | | 04| 07| 01|97 0| 00| O
260 199. Zf. 2;). 212 442. 4;1. 453. 43.?: 3;1. 31. 377. 35. 32. 33:51 2??. 2%31— 276 30.7 3%;1— 324 %;1 03.4 02.1 OéZ 03.8 02.0 0i4
270 2‘(1). Zf. 2;). 212 | a3 4f. 43. 411..]]:t 3;1. a8 3‘?5’3. 353. 410. 32:21 227. 2131— 28.5 313 31:31 33.1 %;’1 05.4 02.1 OéZ 05.8 02.0 0(.)4
280 Zél.. 253. 22 228 482. 4;1. 4;’1. 4iit 3(;1. 387. 3]?. 3??. 399. 32:21 2(;5. Zigi 27.9 31.2 Si.:gi 328 ?3;1 02.3 Oil Oi3 Oé7 02.0 0i4
290 220. 262. 270. 217 452. 4(;1. a4 4iit 3;’1. 357. 387. 392. 32. 32:21 2f. Ziii 274 308 32:gi 324 ?3;1 09.3 Oil 02.3 Oi8 02.0 02.4
300 159. 22 2:?. 211 432. 4;1. 4;. 4iit 3;1. 3}. 367. 382. 3:). 32:;.1 22(?. Zigi 275 308 32:gi 325 ?3;1 054 02.1 063 07.8 02.0 02.4
310 2‘21I.. 223. 2‘21I.. 223 4f. 425. 4é1. 411..51 3;1. 38 3";3. 3:. 410. 3g:gi 2;. 21:21 28.3 314 3;.;11 331 %61 07.3 02.1 OéZ 0é7 02.0 0i4
320 2;.. 23?. 2;.. 224 472. 451. 434‘1. 43.?1 354. 377. 38 3;. 389. 3g:gi 2§. Zigi 276 311 3;.;.1 327 %;’1 03.)3 Oil 02.3 067 02.0 03.)4
330 199. 222. 2;). 212 4;. 4;1. 4;. 43.11 3{1. 3;. 357. 372. 33. 3g:i.i 285. Zigi 271 30.7 32:21 323 %;1 0§3 Oil 03.3 03.8 02.0 03.)4
340 251. 23 2:.. 222 462. 4;1. 4;1. 4izt 3;’1. 357. 387. 392. 32. 32:21 256. Ziii 27.8 30.9 32:;& 327 g;l 0é3 02.1 OéZ 05.7 02.0 02.4
350 2]2!.. 283. Zf. 23.0 423. 4;5. 4;1. Ai:it 3;1. 3:?. 3[?. Sg;. 420. 32:21 2;. ZZ:gi 28.3 314 Si:;li 33.1 gsl 0§3 Oil 063 068 02.0 0i4
360 260. 2;. 290. 219 462. 4;1. 4;1. 4§:Zi 321. 367. 35. 33 379. 32:21 216. Zié.i 274 31.0 Bi.:gi 325 (33;1 07.3 OC.)l 02.3 Oé7 02.0 0:;,4
370 2?. 2‘21[. 290. 212 4:?. 458. 497. 4;.21 3:. 329. 379. 3;. 4 31.?+ 2((;3. 2321 274 29.7 221'* 316 (;61 0%2 0(.)1 08.1 OE.’S 02.0 0{.32
380 2?. 2;.. 290. 211 428. 52. 5;). 4?:1211 327. 4:3. 451. 3:). a4 33..§+ 2;. 21:21 285 316 3;.:;3'* 33.7 %;’1 02.3 Oil 03.2 OE.’6 03.0 0‘.13
390 290. 2;.. 290. 211 4]?. 571. 5i|.. 5:(L):gi 3;3. 4f. 45. 326. 45 42:2i 277. 2;.;1 29.2 327 3;.;-* 34.9 %61 0‘.13 Oil OE.’Z 0(.)7 03.0 063
400 Zg. 231. 290. 211 479. 522. 571. Si.:gi 3§. 462. 4;. 32. 4;. 41..;& 2(?. Z?gi 295 335 ngi 356 (354 06.3 Oil 07.2 04.17 OéO 08.3
410 | 21 2:.. 21 21.2 50 562. 512. Si.:gi 398. 43 423. 396. 495. 4i:g+ 2;. Z?Ei 297 34.0 3g€i 36.0 (354 06.3 OC.)l OéZ 05.7 OéO 0§3
420 Zf. 261. Zf. 214 550. Sf. 5;. Si.:gi 3??. 443. 463. 3??. 4??. 41..;8)1 258. Z?Ei 30.0 34.4 Bg:gi 36.5 %05 07.3 Oil 063 07.7 OéO 0(.)4
430 2:;].. 2;.. 221. 215 5;). 523. 572. Sigi 359. 463. 493. 357. 456. 4421_.(5& 278. 2?:6731 30.2 346 3;1:;& 36.8 ggl 0%3 Oil 063 08.7 OéO 0i4
440 Zél.. Zél.. 221. 215 5?. 52. 55. Siii 369. 473. a4 367. 466. 4421_.éi 288. 22.21 303 348 3;1:21 37.0 (E)aél 0%3 Oil 063 Oé7 OéO 0i4
450 Zél.. Zél.. 221. 215 5?. 531‘3. 55. Sigi 369. 473. 45. 367. 466. 4421_.éi 288. 22.21 303 34.9 3;1:21 37.0 gé 0%3 Oil Oi3 O§7 03.0 0i4
460 2:;[. 2;.. 2:;[. 216 55). 533. 572. Sigi 32. 483. 493. 367. 4(?. 4[2‘.;.1 2;3. 2?:21 303 34.9 3;1:21 371 (;54 07.3 Oil Oi3 OéY 03.0 02.4
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470 2;.. 222. 2;.. 219 59()). 5:. 55. Sigt 3;). 493. 4;-1. 3;. 4:. 43:21 25). 23.;)1- 30.5 35.1 3;.;.1— 37.3 2354 063 Oil 063 Oé7 03.0 02.4
480 2:.. 22 2:.. 217 59()). 5:. 55. Sigt 33. 44 4;1. 3;. 4;3. 43..21 2]5-). 2%;1— 30.6 352 32:51 37.4 g(é)l 0é3 Oil Oi3 068 03.0 02.4
490 281. Zf. Z?Z’I.. 21.7 5;). 553. 55. Siét 33 44 4;. 3;. 43 4i:g-+ 2]%). Zi:é_i 306 352 3§:§+ 37.4 %g 06.3 Oil Oi3 OéY 03.0 02.4
500 2:.. Zf. 2:.. 218 51 563. 55. Sigt 4f. 4]4-1. 4?;1. 38 43 4i:§+ 23?. Zi:gi 308 353 3§:§+ 375 (5);; 00.4 Oil 063 Oi8 03.0 0i4
510 2:.. 2 Z?Z’I.. 217 51 553. 55. Sigt 4f. 4]4-1. 4?;1. 38 43 4i:§+ 23?. Zi:gi 308 353 Sggi 375 %g 00.4 Oil 063 Oi8 03.0 0i4
20| 1 | o | 2 [ | | e || e T e e | S s | %
o0 | | e | 2 [ | o |5 w0 | 0 | 0 | e || B n | e | B o | | %% S|P
540 24:1L 22 2;.. 217 5]:!.. 573. 5:1L3. Sigt 410. 4;1. 4;1. 318. 417. 4:.21 2‘51). 23.21- 30.9 35.6 3;.21— 38.0 gg 0(.)4 02.1 Oi3 03.8 03.0 03.)4
550 22. 262. 21 21.8 526. 6;). 579. 53.;& 4;.. 4;35. 4;5. 3]9-). 479. 42:31 259. 23.;& 31.1 385 3§:gi 41.9 Osf 0é2 OéO 02.2 04.15 OéO 0i3
560 | 20 252. Zg. 217 698. 772. 72 72:gt 5;:’;. 6;). 6;). 42. 626. 5;:21 393. SS:Ei 363 436 42.gi 478 233 053 Oil 04.12 067 05.0 053
570 22. 262. Zg. 217 763. 757. 7;5. 72:gt 575. 672. 672. 5[21[. 6[?. 53:21 33?. S;Si 378 459 4[51%& 50.4 gf 07.3 Oil OéZ 05.7 05.0 0{.33
580 2?. 272. 2?. 217 745. 7‘?. 778. 7;31 536. 633. 623. 52 688. Gg:ji 395. 33:21 38.4 46.9 42:21 515 0254 08.3 02.1 OéZ 07.7 05.0 0§3
590 Zé'). 292. Zé'). 21.9 75?. 7‘?. 788. 7;?1 566. 673. 663. 53?. 629. Gg:gi 35. 32:21 385 474 41:;11 52.0 0261 08.3 02.1 OéZ 0é7 05.0 0(.)4
600 2;). 2]?. 2?. 219 726. 8‘(;). 769. 73?1 517. 6;1. 6;1. 582. 689. Gé:gi 326. 32:21 38.8 48.0 42:31 52.7 0254 0(.)4 02.1 OéZ 0i8 05.0 0i4
610 220. 223. 260. 21.9 7;. 8;‘].. Sé). 72:"23& SZ. 6;1. 64 5;. 7??. Gé:gi 356. 3(25:§:i 39.1 48.3 4[81:§i 53.0 033 0i4 02.1 063 02.8 05.0 0i4
620 220. 233. 260. 220 727. 851. 870. 72:;& SZ. 6;1. 64 Sf;. 72. Gé:si 3355. 3(25:3i 38.9 48.4 4[81:;& 53.1 (3161 0(.)4 02.1 063 02.8 05.0 02.4
630 220. 243. 260. 220 776. 8]2-1.. 820. 72:52& 547. 6;1. 693. Sf. 7?(’). 6;.:;1 3;. 32:§i 38.8 48.4 42.;& 53.1 %61 0(.)4 02.1 Oi3 02.8 05.0 02.4
640 2?. 263. 2?. 222 777. 8]?. 8;.. 73:21 5;3. 6:. 65 5;. 771. Gs:gi 3;3. 32:3'* 39.0 48.9 4481:g+ 53.8 g: 09.3 02.1 02.3 03.8 OE.’O 0‘.14
650 2;). 24 2]2!.. 226 758. 83 812. 82:21 5;3. 63(‘5. 625. 54 712. 63::][.+ 356. 32:5531 39.2 491 455):31 54.1 (31;1 0(.)4 03.1 02.3 0218 OE.’O 0‘.14
660 2?. 2;. 221. 297 8;). 85. 8{1. 85:21 Sg. Gf. 6"?. 5{1. 722. 63:§+ 356. 32:5531 39.2 493 455):5'* 54.3 %f 09.3 03.1 02.3 0218 OéO OE.’4
670 230. 24 290. 295 82?. 845. 821. 82::_13.i 578. 666. 655. 5?4,1. 75. 63:1& 356. 3g:gi 393 494 4§:ii 54.4 (g)’;l 0i4 Oé,l 02.3 05.8 OéO 05;4
680 22. 24 Zg. 224 821. 895. 8;1. SS:Ei 59 6;3. 685. 5;1. 782. 6;.;1 356. BS:gi 39.3 495 4§:§i 54.6 gg 0(.)4 Oél Oé3 068 OéO 054
690 Zg. 2;1. 290. 2.6 79 853. 862. 8;.:§i 597. 655. 6;1. 5;. 7i|.. 652;:21 336’3. 3g:§i 39.0 49.0 42:8i 53.9 (%21 0§3 02.1 02.3 Oé,8 05.0 044
700 Zg 254. 221. 229 7;3. 833. 822. 8221::21;.i 567. 625. 6;-1. 523. 7é). Gg:gi 3(?. 32:5& 38.7 48.7 42.;i 53.5 (.;él 0{.33 02.1 02.3 02.8 05.0 0‘.14
710 271. 2;. 2‘21[. 23.0 79 8:. 862. 8;.:31 567. 6‘:5. 6;1. 5:';%. 71 6523.51 395. 32:31 38.6 485 4§:gi 53.4 (;g 06.3 02.1 02.3 Oé7 05.0 0‘.14
720 2;). 2;1. 221. 298 7;3. 831‘3. 822. 8;.:;.1 557. 625. 64 5;. 73. 6;.21 395. 32:31 38.6 485 4§:gi 53.4 (;g 0{.33 02.1 02.3 02.8 OF.JO 0‘.14
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TF | Tf | TF | TF | TF | TF | TF | TFf | Tf | Tf | Tf Tf Tf Tf Tf TF | Tf Tf Tv [ Tv | Tv | Tv | Tv | Tv | Tv | Tv | Tv Tv Tv Tv Tv Tv Tvc

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14| 15| 16 | 17 cl | c2| c3|c4|ch| c6|c7|c8|c9|clOo|cll|cl2| cl13| cl4

24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 23 | 23 | 23 | 23 | 23 | 23 | 23 | 23.8 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24. | 24. | 24. | 24. | 24. 24.540.4

2111232 3|4| 4] 4 3 3 5 A4 3 5 A4 2 | 0.6 1 1 1 2 1 A4 5 5 .6 7 7 7 8 6

24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 23 | 24 | 23 | 23 | 23 | 23 | 23| 23.9 25| 25 | 25 | 26 | 26 | 26 | 26 | 26 | 25 | 25. | 27. | 26. | 26. | 27. 26.54.8

6 | .1 71 5|3|.7] 6|38 1 .6 3 9 5 9 .6 0.9 .8 .8 7 1 .6 1 3 1 7 7 2 8 8 1

24 | 24 | 24| 25| 24 | 24 | 25| 24 | 25 | 24 | 23 | 24 | 24 | 23 | 24 | 23 | 23| 243 26 | 26 | 26 | 26 | 27 | 26 | 26 | 26 | 26 | 26. | 28 | 27. | 27. | 27. 27.14.0

9| 4| 4 8| .6 9| .2 4 9 5 1 .8 2 9 3| 0.9 2 3 1 .6 1 .6 .8 .6 A4 1 7 5 8

25 | 24 | 24| 25| 24 | 24 | 25| 25 | 25 | 24 | 23 | 24 | 24 | 23 | 24 | 24 | 23| 244 26 | 26 | 26 | 26 | 27 | 26 | 27 | 26 | 26 | 26. | 28. | 28. | 27. | 28. 27.34.0

11 6|42 9.7]1 .3 5 .9 .6 .3 .9 .3 4 | #.0 4 5 3 .8 4 .8 1 .8 9 4 3 1 9 1

25 | 24 | 24| 25| 25 | 24 | 25| 25 | 25 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 23 | 246 26 | 26 | 26 | 27 | 27 | 27 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.54.1

3| 864|194 .25 7 1 .8 4 2 5 2 6 | #.9 .6 7 4 5 4 1 2 6 6 4 3 4

25 | 24 | 24| 25| 25 | 24 | 25| 25 | 25 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 23| 245 26 | 26 | 26 | 27 | 27 | 27 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.64.1

3|7 6|3|.1(8]|3|.2]|.4 .6 7 4 1 5 2 6 | #.9 .6 7 5 .6 5 1 4 8 7 5 5 5

25 | 24 | 24| 25| 25 | 24 | 25| 25 | 25 | 24 | 23 | 24 | 24 | 24 | 24 | 24 | 23| 245 26 | 26 | 26 | 27 | 27 | 27 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.64.2

2| 6| 5.3 71 3|1 4 5 9 7 .3 4 1 5 | #€.9 .6 7 4 .6 4 1 5 8 7 5 5 5

25| 24 | 24| 25| 24| 24 | 25| 25| 25| 24 | 23 | 24 | 24 | 23 | 24 | 24 | 23 | 244 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.54.2

116|529 .7]|.2 3 5 9 .6 2 9 A4 1 4 | .0 .6 .6 3 9 5 9 4 1 5 7 6 5 5 4

25| 24 | 24| 25| 24| 24 | 25| 25| 25| 24 | 23 | 24 | 24 | 23 | 24 | 24 | 23 | 244 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.2
54| 2] 9|.7|.2 3 4 .8 5 2 9 3 4 | .0 5 5 2 .8 A4 9 4 1 5 8 6 5 4 4

25| 24 | 24| 25| 24| 24| 25| 25| 25| 24 | 23 | 24 | 24 | 23 | 24 | 24 | 23 | 243 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.2

115429 6]|1 2 4 .8 5 2 9 3 4 | 9.9 5 5 2 .8 A4 .8 4 5 8 6 5 5 4

25| 24 | 24| 25| 24| 24| 25| 25| 25| 24 | 23 | 24 | 24 | 23 | 24 | 24 | 23 | 243 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.2
5| 4| 1| 9| 6.2 3 4 .8 5 2 9 3 3 | #.0 5 5 2 9 A4 9 4 5 8 6 5 5 4

25 | 24 | 24| 25| 24 | 24 | 25| 24 | 25 | 24 | 23| 24 | 24 | 23 | 24 | 23 | 23| 243 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.2
41 3| 18|51 9]|.2 4 7 4 1 .8 2 9 3| 909 4 5 2 .8 4 .8 3 5 7 6 5 5 3

25 | 24 | 24| 25| 24 | 24 | 25| 24 | 25 | 24 | 23 | 24 | 24 | 23 | 24 | 23 | 23| 24.2 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.2
41 3|1 .18 5.1 .9]|.2 .3 7 5 1 .8 2 9 2 | #.0 4 4 2 7 .3 .8 .3 5 7 5 5 4 3
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25 | 24| 24| 25| 24 | 24 | 25| 24 | 25 | 24 | 23 | 24 | 24 | 23 | 24 | 23 | 23| 24.2 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.34.2
41 3|1 .18 6.1 .9]|.2 .3 7 4 1 .8 .2 .9 .2 | 4.0 4 4 1 7 .3 7 .3 5 7 5 4 4 3

25 | 24 | 24| 25| 24 | 24 | 25| 24 | 25 | 24 | 23 | 24 | 24 | 23| 24 | 23 | 23| 243 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.3
S5 4] 18| 6.1 .9]|.2 4 7 4 1 .8 .2 .9 3| #0.9 4 4 1 7 .3 7 .3 5 7 6 5 5 3

25 | 24| 24| 25| 24 | 24 | 25| 24 | 25 | 24 | 23 | 24 | 24 | 23| 24 | 23 | 23| 243 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.2
S5 4] 18| 6.1 .9]|.2 4 7 5 1 .8 .3 .9 3| #0.9 4 .5 2 .8 4 .8 .3 5 7 6 5 5 4

24 | 24 | 24 | 25| 24 | 24 | 25 | 24 | 25 | 24 | 23 | 24 | 24 | 23 | 24 | 23 | 23 | 24.2 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.44.2

9| 4 3|1 8|5]|.1(.9].2 .3 7 4 1 .8 .2 .9 .2 | 4.0 4 4 2 .8 4 .8 .3 5 7 6 5 5 4

24 | 24 | 24 | 25| 24 | 24 | 25 | 24 | 25 | 24 | 23 | 24 | 24 | 23 | 24 | 23 | 23 | 24.2 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.441.3

9|l 4318|5191 .3 .6 4 .8 1 .9 2 | 4.0 4 4 1 7 4 .8 .3 5 7 6 5 5 3

24 | 24 | 24| 25| 24 | 24 | 25| 24 | 25 | 24 | 23 | 24 | 24 | 23 | 24 | 23 | 23 | 24.2 26 | 26 | 26 | 26 | 27 | 26 | 27 | 27 | 27 | 26. | 28. | 28. | 28. | 28. 27.34.2

91 .3 .3 71 5 8| .1 .3 .6 4 7 1 .8 2 | 4.0 .3 4 1 7 .3 7 .3 5 7 5 5 4 3

26 | 25| 25| 26 | 26 | 25 | 26 | 26 | 26 | 25 | 24 | 25 | 25 | 24 | 25 | 25 | 24 | 255 27 | 28 | 27 | 28 | 29 | 28 | 29 | 28 | 28 | 28. | 30. | 30. | 30. | 30. 29.34.6

41 6| 5|5|.2]|8|5|.3]|.7 .5 7 .8 .3 .9 .5 1 2 | 43 .9 7 .5 .3 5 7 7 1 8 5 4 7

27 | 26 | 26 | 27 | 26 | 26 | 27 | 26 | 27 | 26 | 25 | 26 | 25 | 25 | 26 | 25 | 24 | 26.0 281 28 | 28| 29| 30| 29| 29| 29| 29| 28. | 31. | 31. | 31. | 31 30.14.6
211|284 .1]|]9]|3 1 2 .3 .9 4 .6 7 | A3 7 .8 .5 4 2 .3 .9 4 5 8 7 4 3 5

27 | 26 | 26 | 27 | 27 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 24 | 26.2 291 29| 28| 29| 30| 29| 30| 29 | 29| 29. | 32. | 31. | 31. | 31 30.54.7

21 4 .33 51 .3 .5 .2 4 .6 .6 3 .8 9 | A3 1 .2 .8 7 .5 5 .2 .8 .9 1 1 8 7 9

27 | 26 | 26 | 27 | 26 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 24 | 26.2 29 |1 29| 28| 29| 30| 29| 30| 29| 30| 29. | 32. | 32 | 31. 32 30.64.7

214349 5|3]1]5 2 A4 .5 .6 2 .8 9 | A3 2 .3 .9 .8 .6 .6 .3 .9 2 3 2 8

27 | 26 | 26 | 27 | 26 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 24 | 26.1 2912929 | 29| 30| 29| 30| 30| 30| 29 | 32.| 32. | 31. 32 30.74.7

2141249 5]|3 A4 2 A4 .5 .6 2 .8 8 | A3 A4 A4 .9 7 7 A4 A4 4 3 1 9

27 | 26 | 26 | 27 | 26 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 24 | 26.1 29 |1 29| 28| 29| 30| 29| 30| 30 | 30| 29. | 32. | 32. 32 32 30.64.7

21312139 4]3 A4 1 3 .5 .5 2 7 8 | A3 .3 A4 .9 .8 7 7 A4 5 4 3 1

27 | 26 | 26 | 27 | 26 | 26 | 27 | 26 | 27 | 26 | 25 | 26 | 25 | 25 | 26 | 25 | 24 | 26.0 291 29| 28| 29| 30| 29| 30| 30| 30| 29. | 32. | 32. 32 32 30.64.7

1121284293 1 2 A4 .9 .5 A .6 7 | A3 .3 .3 .9 .8 .6 7 A4 5 5 3 1

27 | 26 | 26 | 27 | 27 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 25 | 26.3 291 29| 28| 29| 30| 29| 30| 30| 30| 29. | 32. | 32. | 32. | 32 30.74.8

3| 54| 5|17 5|.2]|.6 4 4 .6 1 7 .3 9 #1.3 .3 4 9 .8 7 7 .5 1 .6 6 4 3 2 2

28 | 27 | 27 | 28 | 27 | 27 | 28 | 28 | 28 | 27 | 26 | 27 | 26 | 26 | 27 | 26 | 25 | 27.2 291292930 | 3130|311 |30 31| 30 | 33| 32| 32 | 32 31.34.8

2|1 4123|915 3(.1]|.5 .3 2 .3 9 5 1 7 8 | #.4 .8 9 .5 4 .3 .3 7 1 1 9 8 9
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27 | 26 | 26 | 27 | 27 | 26 | 27 | 27 | 27 | 26 | 25 | 27 | 26 | 26 | 26 | 26 | 25 | 26.6 29|13 |29 | 30| 3130|331 ]33] 30| 32 | 32 | 32 | 32 31.24.6

7| 8. 7| 8| 49| 8|5].9 .6 .8 5 1 7 .2 3 | #A.3 .9 .6 4 .3 .3 .6 8 6 5 5

27 | 26 | 26 | 27 | 26 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 24 | 26.1 2912929 | 30| 3129|3030 | 30| 29 | 32.| 32. | 32. | 32 30.84.6

2131139 .4]|.2 4 1 4 .6 5 .2 7 7 | A4 .6 7 2 1 .9 7 .3 .8 8 4 3 2 1

27 | 26 | 26 | 27 | 27 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 24 | 26.2 291 29|29 | 29| 30| 29| 30| 30 | 30| 29. | 32. | 32. | 32. | 32 30.84.8

3| 5| 3| 4 6| 4| .15 .3 4 5 .6 .3 .8 9 | A3 4 4 .8 7 7 .5 1 .8 7 5 4 3 2

28 | 27 | 27 | 28 | 27 | 27 | 28 | 27 | 28 | 27 | 26 | 27 | 26 | 26 | 27 | 26 | 25 | 27.0 29 (30| 29 | 30| 31| 30| 31| 30| 31|30 |33 | 33 | 32 | 32 31.4#1.8
2 21 814|193 1 1 .3 .8 .3 5 6 | #.4 .9 .6 .5 4 4 1 .8 .2 3 1 9 9

27 | 26 | 26 | 27 | 27 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 25 | 26.3 29129 29 | 30|31 |30 |30| 30|31 30| 32 | 32 | 32. | 32 31.1#4.7

41 5|1 3|5 6 5| .2|.6 .3 .5 7 2 7 4 .9 #.3 .8 .9 4 .3 2 2 .9 .5 7 5 4 3

26 | 26 | 25| 27 | 26 | 26 | 27 | 26 | 27 | 25 | 25 | 26 | 25 | 25 | 26 | 25 | 24 | 25.8 2912929 | 29| 30| 29| 30| 30| 30| 29 | 32. | 32. | 32. | 31 30.74.6

9 .9 6| 1 711 .8 1 4 .8 .3 .5 5 | 43 5 .5 1 .9 .8 .8 .5 1 .8 7 3 2 1 9

27 | 26 | 26 | 27 | 27 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 26 | 25 | 26.5 2912929 | 29| 30| 29| 30| 30| 30| 29. | 32. | 32. | 32. | 32 30.94.9

57| 6|.7|.2]| 9| 6| .4]|.38 .6 .5 7 2 .8 .5 1| A4 4 4 .9 .8 .9 .6 .3 .9 9 7 6 5 5

28 | 27 | 27 | 28 | 27 | 27 | 28 | 27 | 28 | 27 | 26 | 27 | 26 | 26 | 27 | 26 | 25 | 27.0 30| 30|29 | 30|31 |30]| 31|30 31|30 | 33| 33 | 32. | 32 31.44.7
1 21 713|.1].8]3 .3 .8 .3 .5 6 | A4 7 .6 4 5 .2 .8 .3 3 1 9 9

27 | 26 | 26 | 27 | 26 | 26 | 27 | 27 | 27 | 26 | 25 | 26 | 26 | 25 | 26 | 25 | 24 | 26.1 291 29|29 | 30| 3130|3030 | 31| 29 | 32 | 32| 32. | 32 31.04.6

2141249 5]|3 A4 1 4 .6 .6 3 .8 .8 | A3 7 .8 4 .2 1 1 .8 4 9 5 5 3 2

27 | 25| 26 | 27 | 26 | 26 | 27 | 26 | 27 | 26 | 25 | 25 | 25 | 25 | 26 | 25 | 24 | 26.0 28| 28 | 28| 29| 30| 29| 29| 28 | 27 | 27. | 31. | 30. | 30. | 31. 29.72.1
S5 1|2 .7|.3 8 | 4 3 .9 .8 A4 .6 6 | A4 A4 7 A4 .2 1 .3 .9 .6 9 6 7 5 7

28 | 26 | 27 | 28 | 27 | 27 | 28 | 27 | 28 | 27 | 26 | 27 | 26 | 26 | 27 | 26 | 25 | 27.0 30| 3|30 |31|32|30]| 31|30 29| 29 | 33 | 32. | 32. | 33. 31.622.2

215249 3|2]9]|S5 3 .9 A4 2 7 5 | A5 .5 1 1 .8 .2 .6 7 4 7 9 7 7

29 | 27 | 27| 29| 28 | 28| 28|28 |29 |27 |26 | 27 | 27 | 27 | 27 | 27 | 26 | 27.7 31|31 | 31| 31| 33| 31| 32| 31| 31| 30 | 34 | 34. 34 | 34. 32.72.2
8|1 7|15 9] 6| .2 .6 .8 7 .5 A .8 A4 2 | A5 .5 .9 1 .8 .3 7 2 5 9 3 8

29 | 28 | 28| 29| 28| 28|29 |28 |29 | 28 |27 | 28| 27 | 27| 28| 27 | 26 | 28.0 31|13 |31 |32|33|32]|33| 32|32 31| 3. | 3. | 34 | 35 33.52.2

41111493295 A A .9 A4 2 7 5 | A5 .6 5 .5 7 3 A4 2 3 6 1 8 4

29 | 28| 28| 29|29 | 28| 29|29 |29 | 28| 27| 28| 28| 27| 28| 27 | 26 | 28.2 32|13 |31 |32|34|32)|33|32|33]| 31| 36 | 35. | 35 | 35 34.02.1

6| 3| 3|6|.1(5]|4.2]|.7 2 .3 2 1 .6 4 9 7 | A5 .3 9 9 1 7 4 9 9 6 4 8

29 | 28| 28| 29|29 |28 (29|29 |30 | 28| 27| 28| 28| 27| 28| 28| 26 | 285 32|13 | 32| 33|34 |33|33| 33|33 32| 36| 36.| 35 | 36 34.42.2

9| 6| 5|9)|3|.8]|].7].4 .5 .6 5 .3 9 .6 .2 9 | #.6 4 .6 2 2 4 1 .8 .3 5 4 5 1 9 2
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30| 28|28 |30 (29 |29|29|29 |30 28| 27 | 28| 28 | 28 | 28| 28 | 27 | 287 32 (32|32 |33| 34| 33| 34| 33|34 32| 36.| 36 | 36 | 36 34.62.2
1|1 8| 8] .1] .6 9|71 .27 .8 7 5 A .9 41 1| #A6 7 .9 4 .5 .6 3 1 .6 8 8 4 3 5

30| 28|28 |30 (29 |29|29| 29|30 (28| 27 | 28| 28 | 28 | 28| 28 | 27 | 28.8 32 | 33| 32| 33| 34| 33| 34| 33| 34| 33 37 | 36. | 36. | 36. 34.82.2
1| 8| 8] .2 .6 9.7 3] .7 .8 7 .6 A .9 5 2 | 4.6 .8 .6 .6 .8 5 .3 .8 2 6 5 6

30| 28|28 |30 (29(29|30| 29|30 (28| 27| 28| 28 | 28 | 28| 28 | 27 | 28.8 32 | 33|32 |33| 34| 33| 34| 33|34 33| 37 | 36 | 36 | 36 34.92.2
2| 8| 8] .2 .6 a0 317 .8 7 .6 A .9 5 2 | 4.6 .9 1 7 7 .9 5 4 .9 4 2 8 6 7

30| 28|28 |30(29(29|30|29 |30 (28| 27| 28| 28| 28| 29| 28| 27 | 2838 32 | 33|32 |33| 34| 33| 34| 34|34 33| 37|36 | 36 | 36 34.92.2
219 8|.2|.6]|.1 8| 3| 8 .9 .8 7 2 5 2 | 4.6 .9 1 7 7 .9 .6 .5 .6 3 1 8 7 7

30| 29|29 |30 (29| 29|30|30 |30 (29| 28| 29| 28 28| 29| 28| 27 | 29.0 33 (33|32 |33| 3| 33| 34| 34| 34|33 | 37| 37. | 36 | 36 35.12.3
51 .2 51933 .5 A .9 4 2 .8 5 | 45 1 2 .8 .9 .8 .6 2 .8 5 3 1 9 9

30 (29| 29|30|29|29|(30 (30|30 |29 |28 |29 | 28| 28| 29| 28| 27| 29.1 33| 33| 32| 34|35 | 33|34 | 34| 34|33 | 37.| 37| 37 37 35.22.3
51 2|.1]5].9]|.3]|3 .6 2 A .9 .5 2 .8 5 | 4.6 .3 4 .9 2 .9 7 2 .9 6 4 1

30 (29| 29|30|30 (29|30 |30 |30 |29 |28 |29| 29| 28| 29| 28| 27| 29.1 33| 33| 33|34 |35 (33|34 |34 |3 |33 | 37.| 37| 37 37 35.22.2
51 .2 .1].5 31 .3 .6 2 A .5 A .8 5 | 4.6 .3 4 2 .9 .8 .3 7 4 2

30 (29| 29|30|30 (29|30 |30 |30 |29 |28|29| 29| 28| 29| 29| 27| 293 33| 33| 33|34 |35 |34| 34| 34| 3| 33 | 37.| 37. | 37. | 37. 35.32.2
7|33 |.7|.2|5|5|3|..8].3 .5 4 .3 .8 .3 8 | 45 4 .5 1 2 .3 .9 4 1 8 5 3 2 1

30| 29|29 |30 (30|29|30|30 |30 (29|28 | 29|29 28| 29| 29| 27 | 293 33 (33|33 |34 |3 | 34|35 | 34| 3| 33 | 37| 37. | 37. | 37 35.32.3
g1 337155 3]|.8]|.3 .5 4 3 .8 4 .8 | A5 .5 .5 .2 4 4 2 9 5 3 2 1

30| 29|29 |30 (30|29|30|30|30(29|28| 29|29 (28| 29| 29| 27| 293 33 (33|33 |34 |3 | 34| 3| 34| 3| 33 | 37| 37. | 37| 37 35.32.3
g1 3271 5|5|.2]|.8]|.3 .5 A4 2 7 3 8 | 45 .5 .5 .2 .3 A4 2 9 5 3 2 1

30| 29|29 |30 (30|29|30|30 |30 (29|28 | 29|29 28| 29| 29| 27| 293 33 (33|33 |34 |3 |34 |3 | 34| 3| 34| 38| 37.|37. | 37 35.62.4
g1 327155 .2]|.8]|.2 A4 3 2 7 3 7 | A6 7 .8 .2 .6 .6 3 .3 .8 5 2 8 8 6

30| 29| 29|30 (30|29|30|30|30 (29|28 | 29| 29|28 | 29| 29| 27 | 294 33 (33|33 |34 |3 |34 |3 | 34| 3| 34| 38| 37.|37. | 37 35.62.4
71 43| 8.2|5]6|3|.9]|.3 A4 A4 2 7 3 .8 | 4.6 7 .8 .2 .6 .6 3 .3 .8 5 2 8 8 6

30 (29| 29|30|30 (29|30 |30 (31|29 28|29 | 29| 28| 29| 29| 27| 295 35|13 | 35 | 36| 38|36 | 37| 36| 3| 35 | 41. | 40. | 40. | 37. 38.583.5
8|l 4393|774 1]|.4 .5 .5 A4 .8 .5 2 9 | 4.6 2 .6 1 .9 .3 A4 .2 .6 3 9 3 3 6

36 |33|33|3 |3 (3335|3536 |33 |32|34|33|33|34|33]|31] 339 39 | 40 | 39 | 41 | 43 | 40 | 42 | 41 | 40 | 39. | 47. | 45. | 45. | 46. 43.6#4.2
3| 75219 7|.2|3]|.35 .6 A .9 A A .6 5 | 24 5 4 .5 .3 .9 5 4 8 8 7 8

37 | 35| 34| 37|36 | 35|37 |36 |37 |34 |33|36|3|34|35)|35]| 32| 353 41 | 42 | 41 | 43 | 45 | 42 | 44 | 43 | 43 | 41. | 50. | 48. | 48. | 49. 45.9#4.6
7| 3(7|.7| 6|4 2|7]|8]|.9 7 .6 2 4 .6 A 8 | £5 5 .3 .5 .6 .8 .3 1 4 4 4 2 1
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38 |3 |3 |3 |37 |3 |37|37 |38 |3 |34| 37| 3| 34| 36| 35| 33| 359 42 | 43 | 42 | 44 | 46 | 43 | 45 | 44 | 44 | 42. | 51. | 49. | 49. | 50. 46.9#4.6

3| 8|.2|3|.1(9]|8|3]|.4 4 .2 .2 .8 .9 .2 .6 3 | 26 5 1 .3 .5 .6 .9 4 2 .6 6 5 7 3 1

38 |36 |3 |38 | 37|36 |37 |37 |38 |3 |34|37|36|35| 36| 35| 33| 360 43 | 43 | 42 | 44 | 47 | 44 | 45 | 44 | 45 | 43. | 52 | 50. 50 | 50. 47.44.7

5 41 5] .2 91 4| 5 .5 4 4 1 4 .8 4 | 26 1 .6 7 9 1 .3 9 .8 5 3 3 4

38 |36 |3 |38 | 37|36 |38 |37 |38 |3 |34| 37| 36| 35| 36| 36| 33| 362 43 | 44 | 43 | 45 | 47 | 44 | 46 | 45 | 46 | 44. | 52. | 51 | 50. 51 48.0#4.8

712 5|8|5(.2]|.2|.7]|.8 7 .6 7 .3 .3 7 6 | 2.6 .6 1 2 4 7 .9 .5 4 4 1 7 7

38|36 |35 |39|37|36|3|37|39| 36| 34| 3|36 |35 | 37| 36| 33| 365 44 | 44 | 43 | 45 | 48 | 45 | 46 | 45 | 47 | 44. | 53 | 51. | 51. | 51. 48.3#4.8

a7 41 .9 86| 5| .9]|.1 .9 .6 .6 1 .2 8 | 27 1 4 .5 7 .2 9 .8 6 4 2 4

38|36 |3 | 38| 37| 36|38 |37|38| 35|34 | 37|36 |3 | 37| 36 | 33| 363 44 | 44 | 43 | 45 | 48 | 45 | 47 | 46 | 47 | 44. | 53. | 51. | 51. | 51. 48.44.7

6| 3|8|9|6|3|3].7].9 7 7 .9 .5 .5 1 6 | 27 .3 .6 7 .9 2 .3 .3 8 1 6 3 4

38 36|35 |38 | 37|36 (38|37 |38|3|34|37|36|35)| 36| 36| 33| 362 44 | 44 | 43 | 45 | 48 | 45 | 47 | 46 | 47 | 45 | 53. | 51. | 51. | 51. 48.4#4.8

51685 3|.2)|.6].8 .6 .6 .8 4 .3 .9 5| 27 .3 .6 .6 .9 2 .3 5 1 6 4 3

38 36|35 |39|37 |36 |38|37|39|3|34|38| 36|35 | 37| 36| 33| 363 44 | 44 | 44 | 46 | 48 | 45 | 47 | 46 | 47 | 45. | 53. | 52. 52 52 48.9#4.9

8| 3.7 7| 41 4| 8 .8 .8 .6 .6 1 2 6 | 27 .6 .9 .3 .6 7 .5 .5 .9 4 8 2

38 36|35 |39|37 36|38 |38 |39|3|34|38| 36| 35| 37| 36| 33| 365 44 | 45 | 44 | 46 | 48 | 45 | 47 | 46 | 48 | 45. | 54. | 52. | 52. | 52. 49.15.0

95192 8| 5]|.6 2 .9 .9 1 7 .6 2 .3 7| 28 .9 1 1 .5 .8 .8 7 .6 2 7 1 5 4 3

39 (3 |3 |3 |37 |36 |38|38|39|3 34| 38| 36| 35| 37| 36| 33| 365 45 | 45 | 44 | 46 | 48 | 45 | 47 | 46 | 48 | 45. | 54. | 52. | 52. | 52. 49.35.1
5|1 9|2 8| 5|6 .2 .9 .8 A 7 .6 2 2 7| 28 .2 .2 .5 .9 .9 .8 .8 A4 8 3 7 5 4

39 |3 |3 |3 |37 |36 |33 |39 3 |3 |3| 3|3 | 37| 36| 33| 365 45 | 45 | 44 | 46 | 49 | 46 | 47 | 46 | 48 | 46 | 54. | 52. | 52. | 52. 49.45.1
5192|977 .1]3 2 .8 7 3 3 7| 28 1 .3 .3 7 1 .9 .9 5 4 8 7 6

39 (3 |3 |3 |37 |36 |38 |38 |39 3 |34| 38|36 |3 | 37| 36| 33| 365 45 | 45 | 44 | 46 | 49 | 46 | 48 | 47 | 48 | 46. | 54. | 53. | 52. | 52. 49.55.1
5|19 3|9|6|.7|.1]3 .9 2 7 7 2 3 7| 28 2 .5 A4 .8 2 2 1 7 2 6 1 9 7

38|36 |3 |3 | 37|36 |38 |37 393 |34| 37|36 |3 | 37| 36| 33| 363 44 | 45 | 44 | 46 | 48 | 45 | 47 | 46 | 48 | 45. | 53. | 52. | 52. | 52. 49.05.0

13719 6| 4| 4|38 .8 .8 .9 .5 .5 A 6 | 27 .8 .3 7 7 .6 .6 5 9 9 6 4 1

38|36 |35 |38 | 37|36 (38|37 |38 |3 |34|37|36|35)| 36| 35| 33| 360 44 | 44 | 43 | 46 | 48 | 45 | 47 | 46 | 48 | 45. | 53. | 52. | 52. | 51. 48.7#4.9

.5 S| 741|157 .5 .5 .6 2 2 7 .8 3| 27 .6 .8 .8 1 A4 A4 A4 A4 3 7 5 2 1 8

383 |3 |38 | 37|36 |38 |37 |38 |3 |34| 37|36 |3 | 36|35 | 33| 359 44 | 44 | 43 | 46 | 48 | 45 | 47 | 46 | 48 | 45. | 53. | 52. 52 | 51. 48.5#4.9

41 9| 4| 6| 3 5| .6 4 .3 5 1 1 .6 7 2 | 27 5 7 .6 .3 .3 .3 .3 .2 6 4 1 7

38|36 |35 |38 | 37|36 |38 |37 |38 |3 |34|37|36|35)| 36| 35| 33| 359 44 | 44 | 43 | 45 | 48 | 45 | 47 | 46 | 48 | 45. | 53. | 52. 52 | 51. 48.5#4.9

4 41 6| 3 5| .6 4 4 .6 2 1 .6 .8 2 | 27 5 .6 .6 9 .3 .3 2 .3 .2 6 4 1 7
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Table 8. Raw data of run #8

Ti Ta Tin Tin | Tins | Ts | Ts | Ts Ts Th Th Th | Th Th Ths TH( T Tf,m | Tvc( Tve Tvc, Ral Rfl | Rsr | Rv | Rf Plo | Rv
me sl s2 ,m 2 3 4 sl s2 s3 s4 s5 m) ax m) max D s C Ve SS co
1 2;). 252. 291. 292 2;3. 279. 2:). 282: 225. 275. 295. 25 256. Zg:gi 283. 2(3;:21 24.4 245 2401:21 24.7 303 0i3 02.0 07.0 00.4 OiO OéO
10 2?(’). 2{;[. 2;). 213 393. 345. 33. 33;: 278. 3;). 31 287. 32 292):2+ 243. 2(3;:31 243 26.0 28:21 26.7 3; 0i3 OéO OéZ 0216 OiO 03.3
20 2?(’). 2(:5[. Zé). 211 3;1. 395. 355. 3(5)5: 229. 321. 351. 238. 352. 3(2):11+ 283. Zg:gi 24.7 26.6 Zf:gt 275 3; 05.3 OéO OéZ 02.7 OiO OéS
HEREREEFRRRRERER R eI AR R
40 2;). 2;.. Zé). 211 351. 326. 3;. 33:21 2;3. 3;.. 3;.. 2:33. 35. 32:21 2;1. Zg:ét 250 | 270 2121 281 0754 Oé3 Oil 063 0§7 OiO Oi4
50 210. 2;.. 2‘?. 21.0 3;1. 336. 35. 33:31 22. 3;.. 3;.. 2;3. 392. 32:21 281. Zg:gt 209 | 271 21:? 28.2 %54 Oé3 Oil 0i3 0i8 Oio 0é4
60 220. 251. 22. 21.0 351. 326. 35’3:3. 333: 259. BéL. 391. 268. 382. Sg:zi 251. Zg:gi 24.9 27.1 21:;.1 28.2 ?361 0{.33 02.1 Oi3 00.8 OiO 03.4
70 220. 2;1[. 230. 20.9 351. 326. 35’3:3. 333: 2;). 351. 3§L. 258. 382. Sg:Zi 293. Zi:gi 248 27.0 21:31 28.1 ?354 07.3 02.1 Oi3 0§7 OiO 03.4
80 2:?. 231. 220. 20.8 3;1. Sf. 375. 33;1: 2;). 351. 3§L. 2[?. 382. Sg:gi 293. Zi:gi 248 26.9 2?2: 28.1 ?361 0{.33 02.1 Oi3 00.8 OiO 03.4
9 210. 2;.. 220. 208 3;1. 316. 375. 33:4711 2‘?. 351. 351.. 2;3. 382. 32:31 283. Zg:gt 247 | 269 2?:? 28.1 %61 07.3 Oél 0i3 0(.)8 Oio 0é4
100 199. 2;.. 210. 20.7 3;1. 316. 375. 33:4711 2‘?. 351. 351.. 2;3. 382. 32:31 283. Zigt 248 | 269 2?:? 281 %61 Oé3 Oél 0i3 02.8 Oio 0é4
110 210. 221. 210. 20.7 3;. 36 33 33:31 2:?. 3:.. 371. 2;3. 372. 32:31 283. Zg:gt 247 | 269 2?:? 281 354 07.3 Oél 0é3 0(.)8 Oio 0214
120 | 20 221. 20 20.6 3{;1. 36 3(;:3. 333: 23%). BéL. BéL. 2??. 372. Sg:gi 273. 22.(7): 247 26.9 2?2: 28.0 ?361 07.3 02.1 02.3 00.8 OiO 03.4
130 210. 221. 20 206 3;1. 316. 375. 38:;& 239. 3‘2‘L. 371. 25. 372. Bg:gi 273. Zi:gi 247 26.8 22:52& 28.0 (3354 063 02.1 Oi3 0§7 01.0 Oé4
140 220. 221. 210. 207 3{;1. 36 375. 38:§i 239. 3‘2‘L. 371. 25. 372. Bg:gi 283. 28.3‘; 247 26.9 2?2& 28.1 354 063 Oé,l Oi3 0§7 01.0 01.14
150 | 20 221. 20 20.6 351. 326. 3;3. 33:21 2:). 351. SE;L. 2[&13. 3;. Sg:gi 283. 28:21 247 26.9 2?’31 28.1 %61 0{.33 02.1 02.3 01.8 01.0 04.14
160 199. 221. 20 20.6 351. 33(?. 395. 33:21 2:). 351. SE;L. 2[&13. 392. Sg:;i 273. Zigi 247 26.9 2?’31 28.1 %61 0{.33 02.1 02.3 02.8 01.0 04.14
170 | 20 221. 199. 20.6 351. 326. 3;3. 33:21 2:). 351. 371. 2[&13. 3;. Sg:gi 273. Zigi 246 26.9 Zigi 28.1 %61 07.3 03.1 02.3 01.8 01.0 054
180 210. 211. 1;). 205 3;1. 326. 35. SS:Si 239. 351. 371. 25. 3{3 Bg:gi 273. Zi:gi 246 26.8 22:52& 28.0 (3354 063 02.1 02.3 0§7 01.0 01.14
190 230. 2;. Zg. 213 450. 462. 42 Ai:ii 362. 365. 36 331. 367. 3£31:gi 205. Zigi 26.2 28.8 2?2& 30.3 33“1 01.3 OC.)l 05.2 07.6 02.0 063
200 230. 2{;[. 260. 211 4;. 4:. 43 Ai:gi 333. 3f. 386. 32 358. Bg:gi 255. Zi’gi 26.8 29.6 Zi:gt 312 %;‘1 053 Oil 07.2 0:;,7 02.0 Oé3
210 22. 251. 22. 211 471. 4;. 4;. Aiflii 363. 376. 37 322. 3;3. 32:21 2;;. 2?:31 27.0 30.0 32:(7& 316 %gl 06.3 Oil 08.2 057 02.0 Oé3
220 2;). 261. Zé). 211 45[. 43. 42. 4%81 373. 3;5. 317. 332. 398. Sg:gi 275. 2?..;1 27.0 301 32:%1 317 %;1 07.3 Oil Oé2 07.7 02.0 064
230 Zi). 251. 2‘?. 210 45[. 43. 42. 4iii 373. 3;5. 327. 35. 398. Sg:gi 265. 2?..21 26.9 30.2 32&1 318 %;1 07.3 Oil O(.)S 0{.37 02.0 Oi4
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240 2;). 2;.. 2‘?. 210 4;.. 453. 431?. 4?2: 373. 386. 3]?. 322. 33 3;.21— 265. Zi.gi- 26.9 30.1 3%%1 318 %;1 063 Oil 063 07.7 02.0 Oi4
250 2;). 2:.. 2;). 20.9 471. 453. 431?. 4??: 363. 386. 37 322. 388. 3;.21— 255. Zi.gi- 26.8 30.1 3%%1 318 %;1 Oé3 Oil Oi3 07.7 02.0 02.4
260 2](-). Z?Z’I.. 23. 20.8 491. 44 43 4?(])-+ 373. 3;5. 327. 35. 3;3. Sg:;i 25. Zigi 271 30.2 32:51 319 %;1 08.3 02.1 OéZ 0§7 02.0 Oi4
270 2](-). Z?Z’I.. 23. 208 | 42 4]4-1. 453. 42:1} 3?;1. 357. 387. 33 369. SS:Si 275. Zi;i 270 308 32:31 326 (ég 07.3 02.1 043 0é8 02.0 Oé4
280 199. Z?Z’I.. 2](-). 207 4??. 421. 483. 4ii+ 3]4-1. 337. 367. 382. 3[?. SSéi Zf. Ziéi 274 30.7 32:21 323 %; 0i4 Oil Oi3 0é8 02.0 Oi4
o0 | B[ B0 o7 | | % | 2|0 o | S| B B e o | B | e | | O % Y]
300 | 20 221. 20 20.6 4;.. 453. 42. 4?2: 373. 3;3. 3]?. 332. 33 3;.51— 275. Zi.;t 270 30.3 3%31 320 %; 0é3 02.1 063 0(.)8 02.0 02.4
310 2](-). 221. 20 20.6 4;. 421. 4;3. 4?11: 3;1. 357. 387. 33 369. 32.21— 23?. Zi.gi- 26.6 30.9 3%21 26 0761 05.3 02.1 07.3 03.)8 02.0 Oé4
320 220. 221. 2:?. 20.7 422. 4;’1. 4;. Ai:it 34 327. 357. 372. 3??. SS:gi 2;:. Zigi 27.1 306 32:31 322 ?3;1 07.3 Oil 02.3 00.8 02.0 03.4
330 | 20 221. 20 20.6 4;.. 4;. 4??. Aiit 363. 3§. 37 322. 398. Sg:ii 2;5. Zigi 26.6 30.2 32:51 318 ?3;1 053 Oil 03.3 09.7 02.0 03.4
340 199. 221. 20 20.6 4]?. 4;1. 42. Ai:it 383. 37 337. 35. 3]9-). Sg:ii 2(()5. 2(2..2i 273 30.4 32:31 322 g;l 00.4 02.1 OéZ 02.8 02.0 02.4
350 | 20 221. 199. 20.6 4;. 421. 4;. 43111 3;1. 367. 3;. 3:1:,. 379. 32.;1 275. 2?.;1 27.0 30.9 32:?i 306 %;1 08.3 Oil 05.3 0‘.18 02.0 064
360 2](:). 2]2!.. 199. 205 4]?. 4;1. 42. 43?1 393. 3;. 31. 352. 329. 32.21 265. Zigi 26.9 30.5 3%2& 320 %;1 07.3 0(.)1 02.3 Oé7 02.0 03.4
370 2?. 2‘21I.. Zg. 212 465. 48 4}. 4?:21 35 3;3. 329. 33?. 451. 3‘71..111 255. 2?.[511 26.9 30.9 32:?i 26 0761 0‘.12 OéO 07.2 0(.)6 02.0 063
380 270. Zél.. 290. 21.1 477. Sf. 42. 4?:;& 3;5. 4é). 41 3;1. 4:. 33:§i 256. 2€£:§i 28.0 31.1 3;.:;.1 33.2 ?354 09.2 Oil 03.2 OéG OéO 04.13
390 290. 231. 290. 21.1 468. 521. Sé). Ai:gt 367. 461. 4;.. 375. 4;1. 42ji 227. ZZ:EZ)i 28.7 322 35:31 34.4 gsl 02.3 Oil 05.2 OéG OéO 063
200 Zg. 231. 290. 211 429. 571. 521. 52:§i 38 4f. 42. Bfo. 45 42:gi 257. ZZ:gi 29.0 33.0 33:(2& 351 (354 04.13 Oil 07.2 02.7 0:;,0 Oé3
410 | 21 2‘21[. 21 212 459. 512. 561. 52:21 3‘?. 452. 472. 3[(13. 42). 42:g+ 277. 2;.;1 29.2 335 33:?+ 355 %;’1 0‘.13 0(.)1 0é2 0é7 OéO Oé?»
420 2]2!.. 261. 2]2!.. 214 50 562. 52 51:21 388. 4:. 4f. 386. 4;3. 41..2'* 2(%)3. 2?..21 295 33.9 3g:g+ 36.0 (())(;3 0‘.13 Oil 0(.)3 05.’7 OéO 0(.)4
430 2;.. Zél.. 221. 215 520. 572. 522. Si:gi 39 4f. 443. 37 46 41..2'* 2;3. 23.(251 29.7 341 3421:;& 36.3 %g 0‘.13 Oil 0(.)3 05.’7 OéO 0i4
440 231. 22_‘;].. 221. 215 520. 592. 5??. 51:161i 3]5-). 423. 453. 317. Afo. 4i:gi 2§. ZElS:gi 29.8 34.3 34212& 36.5 gg 05;3 Oil 063 06.7 0:;,0 Oi4
450 231. 22_‘;].. 221. 215 520. 582. 5??. 5i:gi 3]5-). 423. 443. 317. Afo. 4i:gi 2§. ZElS:gi 29.8 34.4 3421:42& 36.5 (354 05;3 Oil Oi3 06.7 0:;,0 Oi4
460 231. 2;.. 231. 216 520. 582. 522. 5i:gi 3]5-). 433. 443. 317. Afo. 4i:gi 2§. ZElS:gi 29.8 34.4 3421:42& 36.6 (354 05;3 Oil Oi3 07.7 0:;,0 02.4
470 2;.. 222. 251. 219 5‘?. 53 55. 51:;i 3;3. 443. 463. 337. 436. Ai:gi 258. 2?:31 30.0 346 3421:gi 36.8 354 0‘.13 Oil 063 057 OéO 02.4
480 2‘21[. 29 2‘21[. 217 5‘?. 53 55. Si:;i 3‘?. 453. 473. SZ. 4?. 4i:gi 2é3. 2?..(651 301 34.7 3421:21 36.9 (;61 06.3 Oil Oi3 0{.37 OéO 02.4
490 Zél.. Zf. Zél.. 217 5‘?. 53 55. Si:;i 3‘?. 453. 473. SZ. 4?. 4i:gi 2é3. 2?..(651 301 34.7 3421;1 36.9 (;61 0‘.13 Oil Oi3 06.7 OéO 02.4
500 ZLZ‘I.. Zf. ZLZ‘I.. 218 5;). 5:'[%. 55. Si:gi 369. 463. 483. 3;. 4[(13. 4i:gi 2;3. 2?:21 303 348 3421:21 37.0 (;34‘1 07.3 Oil 063 08.7 03.0 Oi4
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510 2:.. 22 2;.. 21.7 5;). 53 55. Si:gt 369. 463. 483. 3;. 42. 4i:gt 2;3. Zigt 203 | 348 3121:31 37.0 gsl 07.3 Oil 063 0é7 03.0 Oi4
520 2;.. 22 2;.. 21.7 5‘?. 5;3. 55. Siit 369. 463. 483. 3;. 42. 4i:gt 2;3. Zigt 203 | 348 3121:31 37.0 gsl 07.3 Oil 063 0é7 03.0 Oi4
530 241. 22 2;. 21.7 5;). 513. 552. Si:gt 3:. 463. 493. 357. 4:3. 4i:g+ 2;3. 2?2: 203 | 35. 32:11 375 (5))3“1 07.3 02.1 02.3 0i8 03.0 044
540 241. 22 2;. 217 Sé). 523. 562. Si:gt 3:. 473. 493. 367. 4;3. 4i:é+ 298. Zf:gi 304 | 35.1 32:11 375 (5))3 07.3 02.1 Oi3 0i8 03.0 03.4
g 550 2;). 241. 2;). 212 526. 670. 579. Sg:gt 4é1. 485. 4;5. 3;). 479. 4;.;11 259. Zi:gi 311 | 385 32:? 419 gf 02.2 OéO 02.2 03.5 03.0 Oi3
soo | 2| 2 [ 2 [ana |72 [ [ 00 [0 [ [ [ % [ | 20| % [ 52 [ s0 [ woo | B8 | wo | | % | % |5 %1% [ 2%
570 29()). 2;.. 29()). 211 763. 7;. 72. 72:81 53 60 53. 429. 6:. 5;:4211 3??. 32:21 378 | 459 42:21 50.4 0554 063 Oil oéz 04;7 OéO Oé3
580 Zg. 2;.. 2;). 211 7‘513. 7[51). 7;3. 7;31 5;1. 62 681. 51 657. Sg:gt 3:. 3523:21 384 | 46.9 42:21 515 g: 0é3 02.1 oéz 07.7 05.0 Oé3
590 | 21 241. 21 212 75')5. 72. 788. 7;?1 5]?. 632. 6;. 511. 677. nggi 3(()5. 32.2: 385 | 474 4[71:1711 520 0521 07.3 02.1 OéZ 0{.37 OE.)O 064
600 Zf. 261. Zf. 214 75')5. 72. 788. 7;?1 5;5. 6;. 652. 561. 6??. 63.2: 32(?. 32.2: 38.8 | 48.0 42:31 52.7 ?13 0{.33 02.1 OéZ 0§7 OE.)O Oi4
610 231. 25[. 221. 215 726. 82. 72. 7g€t 5;5. 693. 653. 562. 6??. 6;.2: 356. 32?: 391 | 483 42:31 53.0 (;21 0{.33 02.1 063 0§7 OE.)O Oi4
620 2;.. 2;.. 221. 215 776. 811. 820. 7&23:21 55. 6;1. 663. 562. 659. Gé:ét 3?(’5. 32:31 38.9 | 48.4 42:4711 53.1 ?12 07.3 02.1 0(.)3 0(.)8 05.0 02.4
630 2;.. 2;.. 221. 215 726. 82. 769. 7&23:51 5;5. 693. 653. 562. 63?. Gé:gt 326. 32:31 388 | 48.4 42:;11 53.1 03;11 07.3 02.1 0i3 0(.)8 05.0 02.4
640 2;.. 2;.. 2;.. 21.6 7;3. 870. 799. 7&23:?; 57 6;1. 693. 53 699. Gé:gt 3?(’5. 32:31 300 | 488 42:21 535 gg 0é3 02.1 0i3 01.8 05.0 03.4
650 25[. 222. 251. 219 7;5. 890. 72. 72:21 EZ. 6;1. 64 523. 7??. 6;.2: 356. 32:? 392 | 49.0 4?1:81 53.9 gg 07.3 02.1 Oi3 0(.)8 OE.)O 04.14
660 241. 22 241. 217 717. 841. Sé). 73:21 51. 6;. 64 513. 72. 6;.3: 3;5. SS:gi 392 | 49.3 42:5;1 543 %él 0é3 Oé,l 02.3 02.8 OE.)O 05.4
670 22_‘;[. 212. 231. 217 727. 851. 870. 72:;& 51. 6;1. 693. 513. 7;). 6;:245 356. BS:gi 393 | 49.4 42:4111 54.4 (iil 07.3 Oé,l 02.3 02.8 OE.)O 05.4
680 241. 212. 241. 21.8 717. 841. Sé). 72:21 5;3. 6:. 65 5;. 771. 65:31 356. 32:21 393 | 49.7 42:21 54.9 (1;1 0{.33 03.1 03.3 0‘.18 OE;O 064
690 241. 22 25[. 217 73?. 872. 871. 8(2):21 558. 63(?. 625. 54 712. 63:? 33&":. 32:31 390 | 49.0 42:81 54.0 03(;1 07.3 03.1 02.3 02.8 06.0 0214
700 2;. 22 25[. 21.7 727. 8;. 870. 72:1211 5;3. 6:. 65 | 54 781. 6;.31 35:. 32:31 387 | 488 42:21 53.8 (i{l 06.3 03.1 02.3 01.8 OE;O 05.4
710 241. 22 231. 217 717. 841. Sg. 7g:gi 528. 655. 6;1. 573. 751. 6§:gi 3;':. 3;;& 386 | 487 42:11 53.7 (:)Lél 063 Oé,l 02.3 01.8 OE.)O 05.4
720 241. 22 231. 217 727. 851. 870. 72:;& 58 63&";. 6;1. 5;. 741. 6§2):411i 3;':. 3;;& 386 | 487 42:11 53.7 254 063 Oé,l 02.3 01.8 OE.)O 05.4
T | TF | TFf | TF | Tf | Tf | Tf | Tf | Tf [ Tf | Tf | Tf | Tf | Tf | Tf | Tf | Tf T Tv | Tv | Tv | Tv | Tv | Tv | Tv | Tv | Tv | Tvc | Tvc | Tvc | Tvc | Tvc Tve
1 2 3 4 5 6 7 8 9 10 | 11 [ 12 | 13 | 14 [ 15 | 16 | 17 cl | c2 | c3 | c4 | c5 | c6 | c7 | c8 | c9 10 11 12 13 14
24 | 24 | 24 | 24 | 24 | 24 | 24 | 24| 24| 24 | 23 | 23 | 23 | 23 | 23 | 23 | 23 | 2338 24. | 24. | 24. | 24. | 24. | 24. | 24. | 24. | 24. | 24. | 24. | 24. | 24. | 24. | 245
21111 3| 2|34 4] 4] 3 .3 .5 4 .3 .5 4 2 | 0.6 1 1 1 2 1 4 5 5 6 7 7 7 8 6 0.4
24 | 23 | 23 | 24 24 23 | 24 | 24 | 24 | 23 | 23 | 23 | 23 23 23 | 23 | 22 | 234 25. | 25. | 25. | 25. | 26. | 25. | 25. | 25. | 25. | 25. | 26. | 26. | 26. | 26. | 26.0
1] 6 5] .2 8|l .2 .1]3 .6 1 .8 4 4 1 5 | 9.9 3 3 2 6 1 6 8 6 2 2 7 3 3 6 .8
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o| 5] 9|l 28|56 2|l 9|l o| 1|l 7] 6| 2] 3| 7] vs 9| 1| 1|5 | 8|8l 7|6l 2|7 9|5 ]| 4| 3] uo
a0 | 36| 35| 39| 37 | 36|38 | .| 39| 35| 34| 38| 3 35|37 36|33 365 o | 45 | 44 [ 46| 48| 45 | 47.| 46. | 48. | 45 | 54 | 52 | 52 | 52. | 49.3

5| 9| 2| 8| 5|6 2|l ol 8| 1|l 7] 6| 2] 2| 7] vs 2| 2|5 | ol ols|ls|a|ls | 3|7 ]| 5| a]sa
a0 | 36| 35| 39 [ 37 | 36| 38 | 38 | 39 | o, | 55 | 38 | 36 | 35 | 37 | 36 | 33 | 365 45 |45 | 44, | 46| 49. | .| 47.| 46. [ 48.| .. | 54. | 52 | 52 | 52 | 49.4

5| ol 2|07 7|23 2|l 8| 7| 3| 3| 7] vs 13|37 9| 9| s 4 | 8| 7|6 | m1
a0 | 36| 35| 39| 37 | 36|38 | 38|39 | . | 34 | 38 | 36 | 35 | 37 | 36 | 33 | 365 45. | 45. | 44| 46.| 49. | 46. | 48. | , | 46. | 46. | 54. | 53. | 52 | 52. | 497

5| 9| 3|96l 7| 1|3 ol 2|7l 7| 2| 3| 7] 28 2 s |als| 2| 2|1 71 2] 9| 1| 9| 7| =3
36 | 36 | 35| 38 | 37 | 36 | 38 | 37 | o | 35 | 34 | 37 | 36 | 35 | , | 36 | 33 | 363 48| 4o | aa | 46| 48| 45 | 47.| 46. | 48| 45 | ., | 52. | 52 | 52 | 49.0
7l 3| 7| 9l6|alals 8| 8| 9| 5|5 1] 6| 27 8 3| 7|78 8|59 8 | 7| 4| so0
38 | L, | 35| 38 | 37 | 36 | 38 | 37 | 38 | 35 | 34 | 37 | 36 | 35 | 36 | 35 | 33 | 360 24| 44 | 43| 46. | 48. | 45. | 47. | 46. | 48. | 45. | 53. | 52. | 52. | 51 | 4838
5 5| 7| a|l1|la|ls| 7| 5| 5| 6|2|2|7|8|3]|27 6 | 8| 8| 1| alalalals| 78| 2]1]|58]|s0
38 | 35 | 35 | 38 | 37 | 5 | a5 | 37 | 38 | 35| 34 | 37 | 36 | 35 | 36 | 35 | 33 | 359 a4 [ 44| 43| ,o | 4. | 45. | 47. [ 46. | 48. | 45 | 53. | 52. | ., | 51 | 467
4| 9] a4l 6| 3 5| 6| 4| 3|5 1|16l 7] 2|27 57| 6 3|33 |3|2]l6 | 7|1 7 | 51
38 | 55 | 35 | 38 | 37 | 5 | ag | 37 | 38 | 35| 34 | 37 | 36 | 35 | 36 | 35 | 33 | 359 a4 | 44| 43| 45| 48. | 45. | 47. | 46. | 48. | 45 | 53. | 52. | o | 51 | 487
4 4| 6| 3 5| 6| 4| ale6| 2|1]|6|8]| 2|27 56| 6|9 |3|3|2|3|2|6]|7]1 7 | s1
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