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ABSTRACT

The hydrodynamics of three-phase (gas-li;uid-solid)
fluidized beds has been studiesd in two columns with inside
diameters of 7.62 and 15.2 cm respectively. The minimum gas

and liquid velocities necessary to fluidize various types of

solids were determined and correlated as a function of the

particle size and density and +the 1ligquid viscosity; no
effect of the initial bed height or column diameter was
found. |

Overall phase holdups,'or volume fractiong, ‘determined
from a homogeneous bed model were combined with similar
literature data to yi=21d correlations for the overall Qas
and solid phase holdups. The overall gas holdup increased
as the gas velocity was increased,.while“the overall solid
holdup was decreased by increased liquid velocity and was
increased'by'increased particie diameter 'ér solid/liquid
density difference.

AR electroqonductiﬁity technique was developéd‘for use
in the three-phase fluidized beds which allowed each of the

phase holdups to be determined at any point in the column.

The technique has shown the existence of a transition region

as the bed goes from a three-phase to a two-phase systen.
The Holdup profiles were fitted using the erroc‘functioﬁ,
and the mean and standard 3Jeviation of the solid holdup
profile, along with the gas ;ndAsolid holdups in the fegions
where they were constang,.were méasured for.each set of fun

iv
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conditions. -Use of these five éérameters, which were
correlated with the physical parameters of the systems
étudied, permits each of the three phase holdup profiles to
be predicted. This gives the reactor designer more
information concerning‘ phase distributions than was
available previously; thus- it will aid in the design of
reactoté where 1local conditions throﬁghout the bed must be

considered.
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' CHAPTER 1
INTRODUCTION AND SIGNIFICANCE

A three-phase fluidized bed consists of solid phase
particles fluidized by a gas and liquid flow. Although many
schemes for contacting the three phases are possible
[ Ostergaard, 1971], a common appcoachvis to fluidize the
solid phase by the upwa;d cocurrent flow of gas and liqﬁid.
The 1liquid forms the continuous phase, while- the gas ahd
solids are discontinuous phases. Applications for this type
of system include the hydrogenation of ligquid petroleunm
fractions [Picﬁler et. al., 1957], the hydrogenation of
unsaturated fats, liquid-phase methanation [Blum and Toman,
19773, coal .conVersion processes, and some biolqgical
reactors [ Scott et al., 1976 ). | |

Of particular interest is the coal liquefaction process
known as the "H-Coal process" [Helluig et al., 1968], which
involves cocurrent contact of hydrogen . with a slurry of
dried and pulverized coal in a coal-derived liguid in a
reactor containing fluidized catalyst particles. Since tﬂe
use and importance -of three-phase flauidized beds are
eipected to increase with development of coal «conversion
processes, a program was initiated in the Advanced
Technoslogy Section (formerly the Experimental Engineering
Sectioq) of the Chemical Technology Division of Oak Ridge
National Laboratory to study‘the operating characgeristics'
of these ' contactors. Although  some mass transfer

experiments had been conducted in three-phase fluidized beds
. _ 1



2
fSaad et al., 1975; Burck et al., 1975, it becéme apparent
that the hydtodynamicslof'these reactors was not understood
.well enough to permit meaningful interpretation of the mass
transfer data. In addition, accurate design of three-phase
fluidi zed bed reactors is complicatel by such factors as (a)
knowledge of the mipimum fluid velocities required to

achieve fluidization, and (b) axial variations in reactor

properties, pa:ticuldrly distribution of the solid phase.

No published data or equations are available for prédiqting
reactor performance under high fluid flow rates where axial

variations are important, and only a limited amount of data

exists for predicting minimum fluiiization velocities in

three-phase fluidized A beds.  Once these hydrodynamic
characterisfics are known, mass transfer experiments can
then be intelligently planned and the results accurately

interpreted.

¥
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CHAPTER 2
THEORY

Measurement of Holdups and Minimum Fluidization Velocities

- S — e ———— - —— —

The holdup of one phase in a multiphase systeh is
defined as the fraction of the system volume occupied by
that phase. Thus, a three-phase fluidized bed has three

such volume fractions related by the following egquation:

€.+ & +eg = 1, : (1)

where

e = holdup,
and subscfipts

G = gas phase,

L

liquid phase,
S = solid phase.
" If wall shear effects are 'neglected, the volunme
fractions are also related to the pressure drop over thé bed

(Ostergaard, 19711]:

AP = gH(eLpL'+ €ePe + eSpS) , (2)
-where
AP = pressure drop over the bed,
g = acceleration due to gravity,
H = expanded bed height,
p = density.



u
The solids volume fraction can be‘calculated from the

expanded bed height using Eq.(3):

Eg = MS/DSAH , 3
where
M, = total mass of solids,
"A = cross-sectional area of the bhed.

Equations (1)-(3) are sufficient'to solve for the three
holdups, provided the pressure drop and 2xpanled bed height
measurements are accurate. Gas holdup can also be
determined by simultaneously' stopping all flows and
measuring the settled liquid height, HL . Tha gas volume

b

fraction is then calculated since

€. = (B, - H )/H

]
G L L,o (M

L
vhere
HL = dynamic height of the liquid in the column.
The gas. and liquid holdups could be determined from
measurements of the mean residence times of the fluid phases
using tracer techniques. These techniques measure the

actual 1linear velocities in the bed. The volume fractions

are then easily calculated:
e. =U./U, , (5)

e, =U /U, (6)

where
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i} superficial velocity based on an empty colunmn,

4]

actual velocity in the bed.

The minimum fluid velocities required to achieve
fluidization are determined by measuring the pressure drop
across the bed. At the minimum fluilization v2locities, the
upward inertial and drag forces exerted on the solid
particles by the fluids balance the buoyant w2ight of the
solids. There is no further change in pressure drop across
the bed at velocities above minimum fluidization  until

entrainment occurs.

Discussion of Holdup Measurement Technigues

Use of Egse. (1)-(3) to determine the three phase
holdups requires an accurate measurement of the expanded bed
height and assumes that each phase volume fraction is
constant over this bed height. This is, in general, true
for heavy or large solid particles and moderate flow rates.
Virtually all the data from the 1literature have been
reported for such systems. While some processes are
expected to operate with distinct bed heights, it is quite
likely that the flow rates and solid particle densities in
many processes Wwill be in operating regions where the bed
heights are not clzarly defined and the volume fractions are
not uniform over the entire bed.

An example is shown in Fig. 1, where -8+10 mesh
alumina was fluidized by water and air in a 7.62-cm-ID

plexiglass column. The water and gas velocities were 2.5
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Figure 1. Fluidization of -8+12 mesh molecular sieves with
air and water.
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and 3.8 cm/sec, respectively. ‘Alumina, which has a density

of approximately 1.8 g/cm3, 1is the most 1likely catalyst
suppott for a coal liquefaction process. As can be seen in
the figure, the fluidized bed does not occupy the entire

colunn, The concentration of solids appears to be uniform

'inithé lower section of the column, while a more  dilute

region  exists in the middle. Abofe sample port 5, the
column. ié essentially a bubble column with no solids
present. The bed height is certainly not distinct;
therefore, Eq. (3) could not be used.

A bed height could be obtained from the measured
preSSure gradient as suggested by.Kim et al. f1972] and
Bhatia and Epstein [1974.). The bed height obtained in this.

manher, however, is that height at which the pressure

gradients in the two- and three-phase regions intersect, as

shown in Pig. 2, and is based on a uniform bed. As shown
in Pig. 1, this is an unrealistic assumption at high fluid
flow :ates; |

By simultaneously shutting off all flows, one could use
Eq. () to obtainm ah average gas volunme fractiop over the
entire column. The Qas holdup in th2 fluidized-bed region
could be séparatei from that in the bubble column region by
using two differant bed heights. fhis results in tvwo
simultaneous egquations which can b2 solved far the holdups
in the fluidizei bed and in the bubble colunmn.

Unfortunately, this method. also requires distinct bed

heights.
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Figure 2. Use of the pressure drop profile over the cclumn
tc cbtain the bed height and bed pressure drop.



9 .

Another possible method for obtaining the solid hbldup
as a function of height (and thus th2 remaining holdups
using Egs. (1) and (2)) 1is a photographic tebhnique
(wWatson, 1975]. Pictures taken of a bed with a known ratio
bf particles distinguishable from the remainder of the solid
éarticles in the bed can be statistically evaluated for the
incremental solids volume fraction.

Use of a tracer technique and Bgs. (5) and (6) yields
an average value for the liquid and gas holdups over the
neasurement interval. Consequently, the holdups could be
obtained at various bed heights by selecfing sufficiently
small measurement intervals. However, since the fluids flow
cocurrently, the measuring devices would need to have
shorter (faster) response times than those pfesently
available.
| An electrical conductivity method for obtaining the
liquid holdup in two-phase packed beds has been described by
Achwal and Stepanek [ 1975]. Although the2se investigators
applied the method omnly to a packed column with no liquid
flow, it could also be utilized for incremental sections of
a three-phase fluidized bed. Their method involvesT
measuring the conductivity of a liquiad between tvo
electrodes. The conductivity of a 1liquid system with a
fixed ion concentration at constant conditions is
proportional to the cross-sectional area of the conducting
liquid and inversely proportional to the length of the path

between electrodes. Thus, if the tortuosity factor resmains
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approximately constant, the conductivity should vary in

proportion to the 1liquid volume fraction between the

electrodes:
EL = Y/Yo . . (7N
where
Y = conductivity in the bed,
Yy '= conductivity in the 1liquid alonc.

(8}

Similar procedures based on the same principle have
been reported by several investigators. Turner [1976]
measured the conductivity of liquid fluidized beds of both
conduc ting and nonconducting solids. He found that his data
for nonconducting solids followed the Maxwell [1881]
equatidn, simplified for the case of nonconducting

particles, as follows:
Y/, = (1 -ed/( + /D) . (8

Por two-phase fluidization, Bq. (8) can be presented in

terms of liquid holdup as:-

e = Gv/y /@2 + y/yo) . . (9

Other investigators have proposed equations whizh yield
results similar to those given by the Maxwell equation;
these have been reviewed by Meredith and Tobias [1962].
Buyevich [ 1974 ] and Francl and Kingery [1954] measured
the therma; qonductivity of granular beds ani, through the

mathematical analogy betwveen thermal and electrical

»
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- conductivity, arrived at Eq. (7). Our own measurements on

two- and three-phase fluidiied beds, as will bs shown later,
also indicate that ‘Eq. (7) was more applicable.
Once the 1liquid holdup is deterninel as a function of

height in the bed, Eg. (1) as well as a modification of: Eq.

(2),

+ €00 (10)

dP/dh = g(eLpL + €cPq S

wvhere

h = axial column position,
can be used to obtain the solid and gés holdups as functions
of height. This method does not regquire a distinct bed
height and hence allows the study of systems with high fluid

flow rates, which are of particuiar commercial interest.



CHAPTER 3
LITERATURE SURVEY

Three-phase fluidizatioﬁ has only recently become the
subjecf of systematic research. Thas, the releiant
information available in the literature is scattered and
incomplete., This review will consider each hydrodynamic
variable separately and will include the overall holdup of

each phase and minimum fluidization velocities.

Adlington and Thompson [1965]' reported results fron
experiments on two systems. In fhe first sysiem; alumina
particles with diameters ranging from 0.3 to 2.7 mm were
fluidized by white spirit in a 7.62-cm-diam column. The bed
height varied from 0 to 610 cn. In the second systenm,
0.3-mm-diam sand particles were fluidized by water in a
25.8-cm~diam column with bed heights ranging from 0 to 2uu
cm. Qualitatively, their results showed that the gas holdup
(a) increased with height wup the column, (b) increased
markedly with gas rate, (c) was iniependent of liquid flow
rate over the range investigated, anl (d) wvas independent of
the settled bed height. They also found that the presence
of solids. had 1little ‘influence on gas holdup below
sﬁpefficial gas velocities of 1.5 cm/sec. At higher gas
vélocities, the presenc?_of solids caused a decrease in gas

holdup as compared to a solids-free system, particularly in

12
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the denser beds prevailing at lower liquid flow rates.

Viswanathan 2t al. [1964] measared gas holdup in a
5.08-cm-diam colummn using air, water, and bbth glass beads
and quartz particles. The glass beads were 4 nmm in
diameter, while th2 quartz pariicles had diameters of either
0.928 or 0.649 ma. The holdup was determined by
simultaneous closing of two valves within the fluidized bed.

In comparing the three-phase fluidized bed with a bubble

"column, they found that the presence of the glass beads

increased the gas holdup, vhereas the presence of the quartz
particles decreased the gas holdup. ' A

Sherrard [1966] estimated the gas holdup by -
neasurements of galmé—ray transmission immediately above the
bed surface in a column that was 6.35 cm sguare and 183 cnm
long. Water and air were used is the fluidizing media.
Sherrard's results showed that gas holdap decreased with

increasing 1liquid flow rate in beds of 6.35-mm glass

- spheres, 6.35-mm acrylic spheres, anl 12-14 mesh lead shot,

whereas it was independent of liquid flow rate in beds of
12-14 mesh and 36-44 mesh glass beads.
Schugerl [ 1967 ] measured gas holdup 1in an air-water

fluidized bed of 0.25-mm solid particles in a 13.5-cm-dianm

. column by simultaneously stopping all flows. Although the

amount of solids used was low (2 kg of solids in a u6-liter
column), it was observed that the gas holdup was smaller in
the three-phase fluidized bed than in a cocurrent bubble

column. Also, the difference in gas holdup between the two
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~ systems increased with air flow rate and decreased with
water flow rate. |

- ¥ail et al. [1970] studied an ajir-water-solids systenr
in a 14.6-§m-diam column using a range of solid
concentrations and two gas distributors. Gas holdup was
determined by simultaneously stopping all flows and using
Eq. (4). Three solids wvere used: (a) 0.73-mm-diam glass
beads, (b) 0.77-mm~diam alumino-silicate particles, and (c)
0.7uo-mm alumino-cobalt-molybdenum particles. The gas
- distributors were perforated plates with free cross sectioas
of 1.03 and 0.26% of the vessel's frze cross saction. These
investigators found that the gas hollup was directly
proportional to the gas/liquid velocity ratio, inversely
propor tional to ;he solids concentration, and independant of
the free cross section of the Adistributoroc usej.

Efremov and Vakhrushev { 1970] stundird air, water; and
glass spheres in 10-cm-diam fluidized beds. Five sizes of
glass spheres, with ﬁiameters ranging from 0.32 to 2.15 anm,
were used. The amount of solids used varizd from 1 to 9 kg.
The gas holdup was determined by using the differencs of the
change 'in manometer readings of the entire column and the
bubble column region divided by the bed height. They found
thatb the gas holdup increased with gas flow rate and
decreased with increasing solids concentration.

Ostergaard and Michelsen [ 1968] measured gas holdup for
air-water fluidized beds of 0.25 ,1- , and 6-mm glass

spheres contained in a 21.6-cm-diam column using a tracer

»

i‘.t
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method over the entire bed. They found that gas holdup
increased with increasing gas velocity for a;l,solids used.
FPor beds of 6-mm spheres and a bubble column, gas holdup
decreased with increasing 1liquid velocity. However, for
beds of smaller particles, gas hoiiup increased with

increasing liquid velocity. The gas holiup was also found

"to be markedly lover for beds of small particles (0.25 and 1

mm) than for solids-free systems; the reverse was ¢true for
beds of 6-mm particles. However, as the liquil velocity vas
increased, all three éolids systers tendei to approximate to
the values forAgas holdup in a bubble column.

Bhatia and Epstein [1974] utilized two methods in

measuring gas 'hoidup for air-wvater fluidizel beds of 1-mnm

‘glass spheres and 2-mm lead shot in a S5.08-cm-diam column.

These were: (a) the simultaneous shutoff of all flows, and
(b) measurement of the pressure grajient. Although their
bed . heights wvwere not distinct, an experimental bed height
vas determined by finding the interssction of the pressure
gradient = over fhe three-phase region with that over the
bubble column region. Bed heights obtained in -this manner
represent the - height of the three-phase region for uniform
solids distribution, whereas the visual wupper 1limit of
solids 'may be considerably higher. Gas holiup in beds of
1-m® glass spheres increased with increasing gas flow rate
but was unaffected by 1liquid flow rate. Saé holdup vas
slightly less in the three-phase system than in a bubble

column, Using beds of 2-mm lead shot, theses investigators
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found that the gas holdup decreased wifh incrszasing 1liquid
flow rate and was proportional to the gas flow rate.
Kim et al. [1972] studied gas holdup in a
"two-dimensional" bed of 6-mm glass spheres fluidized by air

and water. The column was 244 cm high by 66 ca wide by 2.54

cm thick. They found that the presence of the solids

decreased the gas holdup as compared with i 'bubble column,
Gas holdup again increased with incra2asing gas flow rate and
decrea sed siightly with increasing liquid flow rate.

Bloxom et ai. [ 1975] studiedi gas holdup in a
7.62-cm-diam column using air, wvater-glycerol solutions, and
u.é-mm glass spheres. They found that the gas holdup vwvas
qnaffected by the viscosity of the liquii in the range 1 to
11.5 cP and vas only slightly influencel by the 1liquid

velocity. Their data fit the following correlation:

e, = 0.150(u p /00 00 00 (11
vhere
€ = overall phase holdup,
Oy = liquid-gas interfacial tension.

Bed porosity is defined as the volume fraction of the
bed not occupied by the solid phase. Thus, bel porosity, ¢,
is the sum of the gas and liquid volume fractions. Using

Eg. (1 :

e=¢c. .+ =1-¢ . : (12)

»
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An examination of Eq. (12) shows that a discussion of bed
porosity is actually a discussion of éolii holiup. .
When a bed of particles is fluilized by a 1liquid, - the
porosity of the bed is proportional to the liquid flow rate
and has been empirically correlated by Richardson and Zaki

[ 19541]:
e = (u/u)t/m | (13)
L t

vhere

U, = terminal free fall velocity of the particle,

n = a function of the particle Reynolds number at U..
However, if the liquid flow ié' maintained at a constant
level, the introduction of gas can sometimes decrease ihe
bed porosity. This unique phenomenon has been the subject
of considerable study.

Stevart and Davidson [ 1964)] have advanced the following
explanation based on experiments with 0.046-cm-diam glass,
irgn, and lead beads in a 0.635-cm xA6-35-:m tvo-dimensional
column. As an air bubble rises through the water-fluldized
bed, it is followed by water vhich is almost particle-free.
They described this water as a wvake and assumed that it
traveled at a velacity similar to the bubble velocity, which
may bhe nmuch greater than the average liquid velocity. FPor.
the same superficial 1liquid velocity, the actual 1liquid
velocity in the liquid fluidized phase is therefore reduced
and the bed porosity decreases in fhe manner indicated by

Eq. (13).
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Efremov and Vakhrushev [1970], wusing  the systen
described earlier, found that the bed porosify decreased
" with increasing gas and decreasing liquil flow rates in beds
of 0.61-mm-diam glass spheres. The effect of liquil flow
rates was observed to be the same, in beds of 2.15-mm glass
spheres; however gas flow rates had essentially no effect on
the bed porosity. These results wer2 founl to be in good
agreeﬁent with the data of Ostergaard anl Thiesen [1966 ].

Rigby and Capes [ 1970] reported similar results using
three sizes of glass beads (0.29, 0.47, and 0.775 mm diam)
in a 10-ch-diam - column. ' They defineld another volume
fraction, €y as the fractional bed volume occupied by
bubble wakes and studied the ratio %J/EG( This ratio was
directly proportional to the particle diameter and the
liquid flow rate but inversely proportional to tha gas
bubble diameter and .gas flow rate. Prom a photographie
study of the 0.775-mm particles in a two-1imensional column
(15 x 45 x 0.7 cm), they also concluied that the contraction
of a liquid fluidized bed upon injection of a gas is caused
by the presence of wakes and that these wakes cnnsist of a
stable portion carried with the bubbles as well as vortices
shed by the bubbles.

Ostergaard and ﬁichelsen [1968])], using the systen
described previously, found bed porosity to be strongly
affected by partiéle size. Their results showed that the
porosity of a bed of 6-mm glass spheres was proportional to

both liquid‘ and gas flow rates for a superficial gas
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velociﬁy less thén 15 cm/sec;. Aﬁ.higher gas velocities, gas
slugs fdrmed‘yﬁich increased thé‘buhbie' rise velocity and
deéfeaSed'the bed porosity. 1In beds of 3-mm particles, flow
féhanged~fr6m a bubble breakup regime for4 high 1liquid flow
_rétes aﬂd'low;gés flow rates to a bubble-coalescence regime
for.high gas f1o§ rates. They observed that, as the 1liquid
velbtitf.was-reducad; the transition from the bubble breakup
regihe to the coalescence regime took place at lower gas
velocities;"‘finally, at very low 1liquid velocities,
coalescence occurred at all gas velocities. During
operation in the bubble breakup regime, the bed pdrositf
increased with increasing gas velocity; however, during
operation in the éoaleScence regime, the ‘bed porosity
decreased with increasing gas'velocity. fhus, in beds of
i-mm particles, ‘where céalescence occurred even at low gas
 flow rates, the bei porosity décreased with increasing gas
#elocify. | | |

Dakshinamirty et al. [1971] studied ths . effects of
pa;tic;e - size, dé . and density, liqhii-gas interfacial
tension, and Vfluid flow rates on bed porqsity in a
5.6-cn-diam colunn. fhej observed a:- reduction in bed
porosit& upon injection of air into liquii f;uidized'beds of
0. 13-cm rock uéol shot and 0.33-cn gIéss beads in water and
‘beds of 0.106- and 0.22-cm sand particles in water. These
systens correépodd to operation in the bubble coalescepce
regimé. For systems operating in the bubble breakup reginme.

(0.49-cm and 0.68-cm glass:beads in both water and kerosenge,
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0.3-cm iren shot in both water and kerpséne,;and the above
rock'_wool shot and. glass‘-beads in':kerosene), the bed
poroSitf increased with. increasing‘ gas flow rate. They

- correlated their results as follows:

for R%ZS 500,

€ = 2.6V5(UL/Ut)O'6 (uLUG/OLV)O'OS , (14)
for Re < 500,
e = 212 v agu/o %0 . (15)
where
Re, = Reynolds number = pLUE%JUL'
o= liquid viscosity.

In a léter publication [ Dakshinamurty et al., 1972], these
investigators chaﬁged the coeffincient in Eq. (14) from 2.65
to 2.85. They claimed that the porosity can be estimatéd
with an avérage deviation between 3.7 anl 5.6% by using Egs.
(19) and (15) .-
Bruce and Revel-Chion [ 1974] tested Egs. (14) ani (15)

for 2- , 4- , 6- . and 8-mm-iiam -glasé spheres in a
4.63-cm-diam colunn. They concluded that thes correlations
of Dakshinamurty were limited to gas flow rates of less than
7.5 cm/sec. In addition, they observed that contraction of
the bed upon injection of a gas occurred only when the
2-mm-diam particles were used and when the 1liquid velocity

was‘less than 14 cn/sec.
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Bhatia et al. [1972], in a comment upon the paper by
Dakshinamurty et al, [1971], reported bed porosity

experiments in a 5.08-cm~diam column using 1-mm glass beads

"and 1-mn Teflon-coated glass beads. At each liquid velocity

‘used, the beds of clean glass beads contracted with the

injection of gas, whereas the beds of Taflon-coated beads
expanded. They explain these results in tarms of the "work

3 " .
of adhesion, “SLV :

Wory = Oy (1 +cos ©) - (16)
where
Wy = the energy that nmust be expended posr
unit interfacial area to separate a solid phase
and a liquid phase in the presence of a gas,
€] = contact angle of the liquid on the solid

surface in the presence of the gas.
Thus, the increase of O from 0 for glass to almost
for Teflon particles brings about a continuous decrease in

cos® and hence W Therefore, bel expansion, instead of

SLV ®°
an expected contraction, may occur upon introduction of gas
flow.

Using their previously described system, Kim et al,
[ 1972]) concluded that a critical particle size existed which
determined the type of three;phase fluidization--either'
bubble coalescence or bubble breakup. For particles having

a density similar to glass (2.5 g/cm3), this critical size

was about 2.5 mm. In a later paper [Kim et al., 1975), they
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report results using the same ejuipment with various
solutions to test the effects of 1liquid viscosity and
surface tension. From an analysis of literature and their
data, they found that solids having a minimum fluidizing
velocity in the liquid phase alone of less than 1.28 c¢m/sec
initially contracted upon injection of gas into the bed but
expanded otherwise. A notable exception to this was the
results of Bhafia -et al. [1972]). Tun correlatiens are
presented for thée bed porosity, depending on whether the bed
initially expands or contracts upon intpoduction of the gas
phase.. The correlations, in terms of the Weber and Froude
'numbers, have staniard errors of estimate equal to 0.040.

Using continuity considerations, Epstein [ 1976] showed
that the inital coniraction or expansion of a 1liquiad
fluidized bed upon introduction of gas could be predicted hy

the following:

n = Kvg '
=G+ - Q+0u +—=1 , (17
where
¥y = criteria for expansion or contraction of bed upon
ihjection of gas,
K = ratio of wake voiume to bubble volune,
Ve = relative slip velocity between gas and liquid.

A positive value of y signifies a bed expansion, while a
negative value denotes contraction. An estimate of K for

zero gas holdup is obtained from:

K = 3.5(1 - es)3 . (18)
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For bubbly flow,-the slip velocity 1is the rising bubble
velocity, as detarmined ‘experimentally, while the following

is used in slug flow:.

vg = 0.2U; +0.35 /gp_ - Q9)
wheré

D, = column diameter.

Epstein applied Eq. (17) to the data of Bhatia and Epstein
[ 1974] and correctly matched the experimental results in all
of the 31 runs conducted.

Razumov et al. [1973] measured the solid holdup in a
304cm-diam column using .a caéacitance probe. For these
measurements a wide size distribation of quartz sand with an
equivalent mean diameter of 0.82-mm was fluidized by air and

water. Their  data yielded the following dimensional

correlation:
ES = 0.578 - 0.03198 UL - 0.00538 UG . (20)

Saad et al. [1975] fluidized 6.2-mm alumina beals by
air and water in a 7.62-cm-diam column and found that the
bed porosity increased for both increasing 1liquid and gas

flow rates. However, Burck et al. [1975] used the sanme

system and found the bed porosity to be independent 'of gas

’

flow rate. In addition, results obtained by Burck using

6.,3-nm plexiglass and 1.9-mm alumina beads 1led him to
conclude that the bed porosity was inversely proportional to

the particle demsity.

e
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Bloxom et al. [1975] combined their data obtained for
bed porosity on the system previously described with data
obtained by Khosrowshahi et al. [1975], who used the sanme
system with 1.9-mm and 6.2-mm alumina beads, and found the

folloving correlation:

€=1- ¢ = 1.027 F::LO'O94 ca, 0:0% (21)
where
Frr = Froude number = lﬂ/g%’ v
Ga = Galileo number = dpﬂﬁg/uLz -

Bloxom also abstracted more than 1200 points from the
literature and, after combining all the data, obtained the

follovwing correlation:

€=1-7%, =0.427 Re 027 g 0-171

S L L (22)

Liquid Holdup

Razumov et al. [1973] studiel 1liquid holdup in a
9-cm-diam column using sand and slag beads for the solid
phase, with the average diameter ranging from 0,57 to 1.275
mm. The method used was simultaneous stoppage of all flows.
1This required that thé so0lid phase be evenly and completely
distributed over the entire column prior to flow stoppage.

Their results yielded the following correlation:

0.562

> - 0.0182 UG s (23)

= 0.422 + 0.0180 UL/dp

where

(=1}
"

average particle diameter, cm,
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1 ét&.é 4 cm/sec,

U
G

The difference between the experimental data and the values

1 5 cn/secC.

A
I

calculated by Eq. (23) did not exceed 10%.

Mukherjee et al. [ 1974] measur=2d liquid holdup in a
5.2-cm-diam column using the method based on determination
of the pressure drop over the bed. Particles of four sizes,
0.287, 1.4, 2.8, and 4.12 mm with Jensities of 2.92, 2.86,
2.92, and 2.78 g/cm3 respectively, were used as the solid
phase. Liquid holdup was found to increase with increasing
liquid velocity and decreasing gas velocity. At the same
time, 1liquid holdup decreased with an increase in particle
size until it reached a critical value (2.8 mm) beyond which
it increased with further increése in particle size.

Michelsen and Ostergaard [ 1970) measured liquid holdup
in beds of 1- , 3- , and 6-mm-diam glass spheras in a
15-cm-diam colummn using a radioactive tracer. They found
that the liquid holdup increased with increas=d liquid fibw
rate, decreased gas flow rate, and decreased particle size.
The same investigators ([Ostergaarl and Michelsen, 1968
found similar results in a 21.6-cm-diam column for beds of
0.25- , 1- , and 6-mm glass spheres.

Kim et al. (1972] studied 1liquil holdup in their
previously described system using the pressure drop over tﬁe
bed and the bed height to calculate the 1liquid holdup. The
solid phase was either 6-mm glass beads or 2.6-mm irregular

gravel. They observed that the liquid holdup increasel with
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increasing gas aﬁd liguid velocity, and that it was greater
in the bed of ;favel than in the bed of glass beads. Under
the same experimesntal conditions, they found that the
presence of solids reduced the liquid holdup, as compared
with a bubble <column, In a related study [Kim et al.,
1975], the investigators found -that the 1liquid holdup
increased with viscosity, the effect being more marked as
the particle size decreased. fhe liquid holdup decreased
with increasiug surface tension (40 to 73 dynes/cm), in beds
of 1-mm glass beads, but was proportional to the surface
tension in beds of 2.6-mm gravel. The following

d%méﬁ%idnless correlation was obtained:

T = 1.504 Fr 0234 5. -0.086 .. -0.082  0.092

L L G L ? (24)
where
Re = Reynolds number = Uzqﬁpﬂﬂv v
We = Weber number.= UGV/GLV v
V = generalized viscosity constant = k8t
k = fluid consistency index,

standard error of estimate = 0.039.
In a comparison of Egs. (24) and (23), Kim found ¢that the
correlation of Razumov slightly underestimates the liquid
holdup. However, it should be noted that Ej. (23) was
defived from experiments in which the only liquid phase used

was water.

[N
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Bloxom et  al. {1975), using the system. described
previbusly, founil liquid holdup to be directly proportional
to the liquid viscosity and velocity. They obtained the

following dimensional correlation:

- _ 0.269 -0.146 -1.072

e = 0.451 -

L UL \ Ue (OS DL) s (25)
vhere the velocities are in cm/sec and the'densities are in
gscm3. - They were unsuccessful in finling a correlation

which combined their own data with data from the literature.

Minimam Fluidization Velocities

Wen and Yu [1966 ] combined experimental and literature
data = on two-phase fluidized beds and arrived at the
following correlation, which is applicable to both liquid

aﬁd gas fluidized beds:

Re . = vV(33.7)2 + 0.0408 Ar - 33.7 (26)
where
Repr = P mfdp/ ’
2
Ar = dp pL(pS-pL)g/uL

Burck et al. [1975), in their system described
previously, presented the minimum fluidization velocities

for three-phase fluidized beds as a functionh of packing and

-initial bed height. These results are shown in Fig. 3. It

can be seen that 1& nf decreased with increasing gas flow
?
rate, pafticle size, and particle density. The differences

due to initial bed height were explained as end effects
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since the gas and liquid distributors were separated by a
distance of 3.8 cn.

Using 4.6-mm glass spheres and aqueous glycerol
solutions in a 7.62-cm-diam column, Bloxom et al. [1975],
found that, for a given gas velocity, the minimum liquid
fluidization velocity decreased as the 1liquid viscosity
increased. Bloxom et al. presented their results based on
a computer analysis 4of their pressure drop-versus-liquid
velocity data. However, Begovich [1978] pompared the
computer analysis with analysis by hand and found that the
minimum-fluidizétion velocities obtained by the computer
method were too high. The corrected results are shown in
FPig. 4. The conclusions reported by Bloxom =2t al. ‘have
nof been altered. For a given gas ielocity, the minimum
liquid fluidization velocity decreased as the liquid
viscosity increased; however, the influence of the liquid
viscosity appeared to décréase for the higher viscosities.
Also, the gas velocity did not appreciably affect the
'minimdm liquid fluidization velocity for the more viscous

aqueous glycerol solutions studied.
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CHAPTER 4
EXPERIMENTAL

Experimental Apparatus

The experimental apparatus shown in Fig. 5 was located
in Laccratory.BB-of Building 4505 ct the Oak Ridge National
Laborafory. Various solids were fluidized by air andiliquid
in either a 7.62- or a 15n2-cm-ID plexiglass column.

Liquid was pumped frop one or both 55-gal feed tanks by
centrifugal pumps through an‘apbropriate rotameter to the
bottom of one of the two columns which were connected in
- parallel. Process air was fed through the desired rotameter
to the side of the  fluid distributor through two
6.35-mm-diam channels forming a cross and then passed upward
into the column through seventeen 1.59-mm-diam holes.
.Approximately thirty-six 1.59-mm-diam .holes_ were drilled
entirely through the distributor, as shown in Fié. 6, in
each quadrant (betucen cross arms) to allow liquid to enter
the bed. Thus, che gas and ligquid- phases were intimately
mixed at the top of this fluid distributor, which also acted
as the packing support. The air was vented ¢to the
atmosphere, while the water exited through a glass tee and
returned to the fe2d tanks. A wire-mesh screen across the
glass tee prevented solids from flowing out of the column,.
The physical characteristics of the solids and the range of

i . ‘ . (3 - - ) -
experimental <conditions wused in this study are detailed in -

Tatles 1 and 2. A series of liquid manometers located at
31 :
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Table 1. Physical characteristics of solid beads
used in three-phase fluidization studies

Diameter Density

Solid - (cm) (g/cm3)
Glass 1 0. 32 B 2. 24
Glaccoc 0.46 2420
Glass 1 ) 0.62 - 20 20
Plexiglass ‘  0.63 ' 1. 17
Alumina | . 0.62 1. 99

Alumino-silicate 1 0.19 ' 1.72

1ysed only in minimum flnidization experimcntas

Table 2. Range of experimental conditions used in
thrcc-phase fluidizaliun stuldies

—— i G i

Superficial gas velocity, U., cm/sec 0 - 17.3
Superficial liquid velocity, U, cm/sec 0 = 12.0

Initial bed height, H , cn 22 - 45
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9-cm intervals (8-;m intervals for tﬁe 15.2-¢m?ID coidmn)
along the column wall provided the pressure gradient in the
column. |

Tvo platinum electrodes, each with an area of
approximately 1.5 cm2, were attached 1800 apért on the
inside of a movable.plexiglass ring. The ring; which had a
radial thickness of 4.7 mm and én axial width of 19 mm, was
lowered or raised by two 3.2-mm-0D stainless steel tubes
threaled into the ring. Insulated wires were passed through'
the tubing and soldered to the electrodes. These wires were
then connected by coaxial cable to a Radiometer Copenhagen
Type CDM2e conluctivity meter. A digital millivoltmeter and
a resistof-capacitor circuit (15-sec time constant)
connected to the conductivity meter permitted  a
time-averaged ligital readout. Potassium.chloride was'added

to the water in the feed tanks to allow readings on the

S-mmho scale of the conductivity meter.

Experimental Procedure

The electrical conductivity was fifst'»measured above
the bed in the 1liquid alone. After the liquid and gas
velocifies had been adjusted to their desired flow rates;:
tﬁe liquid manometer heights were recorded. Then the
condﬁctivity between adijacent pressure taps wvas also
recorded. The 1liquid manometer heights were recorded a
seconl time with the conductivity probe positioned in the

middle \of the bed. Equations (1), (7), and (10) could then
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be solved to yiell values for each of the ¢three phase
holdups as a function of position in the colunn. |

The minimum fluidization velocities required to achieve
fluidization were determined from the intersection of the
fixed- and fluidized-bed pressure drop curves on the plot of
bed pressure drop versus superficiai liquid velocity at a.
constant gas flow rate.

Runs were numbered according to the system shown in
Table 3. Thus, the fifth run ucing the U.G-nm=diam glass
beads in the 7.62-cm-ID column and vater with no air flow
would be numbered GOSA13. A two-letter code, either iN‘or
AB, was added to the run number to distinguish between
parameters calculated using the pressure gradient as
measur ed with the conductivity probe either in or above the

bed, respectively.



37

Table 3. System for numbering runs made in
three-phase fluidization studies

Runs were numbered based on a sii-digit system:
Digits
1 Type of particle:
Glass, diam: C = 0.32 ¢cm, G = OQUG cm, K = 0.62 cnm
Plexiglass: P |
Alumina: A
Alumino-silicate: S

2-3 Experiment number with particular solid in column

4 Gas flow rate (percent of maximum)
0 A | 50 H
2.5 B 60 I
S C 70 J
10 D - 80 K
20 B 90 L
30 P 100 | M
40 G
5 Liquid viscosity (éP)

6 Column diameter (in.)




CHAPTER 5
EXPERIMENTAL RESULTS

Minimum Fluidization

The minimum fluid flow rates requirel to achieve
fluidization were determined by a plot of the pressﬁre drop
across the bed versus the superficial liquid velocity at a
constant gas flow rate. The flow rates at which a break in

the ciurve occurred correspond to 'the minimum fluidization

(MF) velocities.

Effect of colypp diameter and static bed height. The

i

effects of column diameter and static bed heigﬁt (or bed
mass) on the MF velocities.for the air-wvater-glass beads and
the air-ﬁater-plexiglass beads systems are shown in Figs. 7
and 8, respectively. In each system, the miniaum 1iquid
velocity required Ato fluidize the - hed with no gas phase
present is indicated by the arrow on the ordinate of the
plot as calculateid from the two-phase correlation.of Wen and
Yu [1966]n Fxrcelleat agrcemént beLweeu'the €calculated and.
experimental points for each system can be observed, as was
the case for each system studied.

| Neither the column diameter nor the mass of solids

present in the <column appeared to have any significant

effect upon the MF velocities. A slight dependence oan
column diameter might be indicated for the
air-wdter-plexiglass beads system; however, the small

38



MINIMUM LIQUID FLUIDIZATION VELOCITY

Ut (cm/sec)

39

ORNL DWG 77-250
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Figure 7.
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Hiﬁimum fluidization velocities for the

air-water-glass teads.
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Figure 8. Minimum fluidization velocities for the
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density difference between the watef and solid phases made
the breakpoint in the pressure drop-versus-liquid Avelbcity
curve very difficult to determine and subject to error.
Since fluidization of a bed is achieved when the upward
inertial and drag forces exerted on the particles by the
fluids equal the buoyant weight of the bed, an effect »of
static bed height on the MF velocities would be expected
only if end effects were present in the bed. Likewise, one
would not expect the MF velocities ¢to be a function of
column diameter unless the size of the gas bubbles
approached that of the column diameter or unless channeling

occurred.

Effect of particle size and density. MF velocities are

shown in Fig. 9 for each of the systems’studied. Note that
the smooth curves of Figs. 7 and 8 correspond to those
shown 1in Pig. 9, As the gas velocity was increaseé, the
minimum liquid velocity required to achieve fluidization in
each of the systems decreased. The magnitude of this
dccrecace "is considerably different for the plexiglass beads
with their small solid/liquid density difference. 1In their
two-phase correlation, Wen and Yu [1966] noted that the MF
velocity increases with increasing ~particle diameter and
increasing solid/liquid density difference ‘bdt decreases
with increasing £luid viscosity. Although the plexiglass
heads have the same diameter as the alumina particles and

one set of the glass beads, they have a much smaller
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solid/liquid Jensity difference;, thus, they fluidize at
lower velqcities. The alqmina and alumino-silicate beads
have approximately the same qénsitj, but the smaller
diaﬁeter §f the latter pgrticleg causes thenm fo fluidize at
lover veiocities. '

Likewise, the 3.2-mm-diam-glass beads fluidize at lower
velocities than 3o the 4.6-mm-diam glass beads, which in
turn fluidize at lower velocities than do the 6.2-mm-diam
glass beads. it is of‘intefest to Qote that the curves of
the alumina and 6.2-mm-diam glass beads start at éssentially
the same point for zero gas vglocityﬁ however, as the gas
velocities increase, £hey .rgpidly "diverge until the gas
velocities exceed é .cm/sec. At that point, tﬁe'curve for
the alumina beads merges withAthg'curve of the U4.6-mm-diam

glass beéds.

Overall Phase Holiups

The assumption of a homogeneous bed may be justified in
caées where the fluid ée}ocifies.ate sufficiently low that
they result in only slightly expanded fluidized beds. Since
the conductivity. of fhe bed aﬁd the pressure gradient were
measured over the entire column length, ah’ overall, 6:
average, phase holdup could be calqulaéed for each phase in
tvwo ways: (a) using the conductivity reading at the center
of the- bed and Egs. (1), (2), and (7); and (b) using the.
_average ﬁeasdrpd pressufe gradient over the column to obtain

an equivalent homogeneous bed height and substituting that

/7
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. height in Egs. (1)-(3)s, Both of these methods assume that

the phase holdups are constant over the entire bed.

Comparison of overall phase holdups. The holdups
obtained by the conductivity and pressurz gradient methods
are cbmpared in Figs. 10-16.

The overall ga§ holdup determinad by each method 1is
shdwﬁ in Pig. 10 for air-wvater flow only (i.e., no solids
present) in both columns. A least-squares fit of the data
yields a 1line with approximately unity slope and =zero
intercept.

The glass and plexiglass beals w2re used in both
columns without any difficulty; however, th2 conductivity
readings obtained using the porous alumina beads, which is
the likely catalyst support for a coal liquefaction reactor,
had to be corrected by a factor approximately 2qual ¢to the
volume fraction of the liquid residing in the internal pores
of the solids. This factor, which was found to vary with
varying gas or liquid velocities, was determinzd by assuming
that the 1ligquid holdup described by Eq. (7) was the
external liquid holdup plus the internal pore volume
fraction occupied by the liquid. The average internal pore
volume fraction was determined for a particular set of
conditions by applfing Eq. (7)), along with Egs. M-a3).
over the 9-cnm ‘intervals along the =zolumn that both
conductivity and préssu;e were measura2i. This average

internal pore - volume fraction was then used in the
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appropriate equations to solve for the holiups by both the
conductivity and pressure gradient methods.

For water fluidization only (i.e., no gas phase
present), values of the overall solid_holdup determined by
the conductivity method are shown in Figqg. 11 plotted
against values obtained by the pressure gradient method. In
Figs. 12-16, similar camparisons are male for air-water
fluidization of each of the systems studied, ieast-squafes
fit of these data also results in 1lines of approximately
unity slope and zero intercept, as indicated in Table 4.

As expected, disagreement between the two methods
occurs chiefly for low values of solid holilups--that is,
where the fluid flow rates a;e high and the bed height is
not distinct. Under such conditions, the pressure gradient
method yields a solid -holdup based on a uniform bed. The
conductivity method, however, yields a solid holdup based on
conditions in the middle of the hed. Sinza the bed recally
goes from a fairly uniform 1lower section through a
transition region of decreasing solil holdup to a region of
only gas and liquid, the so0lid holiup obtained from
measurements of the conductivity at the miidle of the bed is
lower that that obtained frbm the pressure gralient method.

Since the homogeneous bed model has ‘been assumed by
most of the investigators in the literature, as have Egs.
(1)-(3), the effects of solid characteristics and fluid flow

rates on the overall holdups determinad by the pressure

gradient method will be discussed next.
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Table 4. Conmparison of overall solid holdup by
tvo different methods
es,c - 2 Y beg pp
Column Value Value Number
diameter of - of Correlation of
Solid (cm) a " b coefficient points
Glass 7.62 -0.052 10067. 0.. 985 96
Glass 15.2 -0.016 1.005 0.. 985 56
Plexiglass T7.62 0.005 0.. 862 0. 914 48
Plexiglass 15.2 -0.028 . - 0,841 0.. 875 8u
Alumina 7.62 -0.023 1. 054 0. 985 98
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Effec of fluid flow rates .on the overall p

=

ase

holdups. The effect of fluid flow rates onrthe overall
phaée holdups in a typical example with the glass ‘beads
system is shown in Fig. .17. As the liquiad yelocity vas
increased, the bed expanded, thereby reducing the solid
holdup. The gas holdup was not significantly affected by
-<changes in the liquid velocity. Since the holdups of the
three phases nust sum to unity, the increﬁsed liquiad
velocity in turn increased the overall ligquid holdup. At
constint liquid velocity, increasing the gas velocity caused
the overall gas holdup to incfease and the overall solid and
liquil holdup to decrease.

Similar behavior is shown in Fig. 18 for the alumina
beéds. The 1liquid velocity had a negligible effect on the
overall gas holdup; it mainly affected the degree of bed
expanéiono inéreasing the gas velocity again increased the
gas holdup; however, its effect on the other two phase
holdups 1is 1less pronounced,. with the solid and liquid
holdups showing a range, or band, of values for the gas
velocities used.

Increasing the liquid velocity in the plexiglass beads
systems, -as shown in Fig. 1Y, decreased the overall soligd
holdup but had essentially no effect on the gas holdup.
Increasing the gas'velpcity again increased the overall gas
holdup while substantially reducing the overall solid

holdup. The soliil holdup was apparentiy reduced to a larger
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extent than the gas holdup was increased, so that the liquid

holdup was increased.

Effect of column diameter on the overall phase holdups.

The effect of column diameter on the overall phdse holdups
at a constant gas velocity is sﬁown in PFigqg. 20 for the
glass beads. The overall solid hollup was th= same in both
columns over the range of liquiad veloéities tested, .while
the gas holdup appeared to he slightly decreased in the
large column as compared with that in the smaller 7.62-cm-ID
column. |

Data obtained.by using a constant gas velocity of 0.44
cm/sec in the'_plexiglass beads system shown in Fig. 21
showed that the overall phase holdups followed the same-
trend with increasing liquid yelocity in both columns. The
gas holdup was similarly unaffected by column diameter in
the same system at a higher gas velocity of 1.77 cﬁ/sec, as
shown in Fig 22. However, at this gas velocity and at
liquid veiocities below 3.5 cm/sec, the overall solid holdup
was greater in the 7.62-cn-ID column than in the 15.2-cm-ID
éolumn. For liguid velocities in excess nf 3.5 cm/cce, the

overall solid and liquid holdup curves for the two columns

merged into single curves.

Effect of solid characteristics o
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The three systems used in the 7.62-cm-ID

column--glass, plexiglass, and alumina beads--are shown in

Fig. 23 as. a function of the liquid velocity at a constant
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gas velocity. The overall gas holdup was essentially the
samé in all three systems, although use of the plexiglass
bea@s resulted in Slightly lower 'values. The glass and
alumina beads gave the same values for the solid and liquid
holdups while the plexiglass beads gave significantly 1lower
solid Qand higher liquid hpldups. The higher density of tﬁe
glass beads, as coméared with‘that of the alumina beads,
cohpensated for .their smaller diameter;“on the other hangd,
the much lower density of the plexiglass beads did not
compensate for their large diameter. ‘Thus, whiie the glass
and alumina bead beds were expanded to the same degree as
the liquid velocity was increased, expansion of thé
plexiglass bead bed occurred to a considerably greater
degree. - | |

Similar behavior can be observeld in Pig. 24 for the
two systems stulied in tﬁe 15. 2-cm-ID colunn. For a
constant gas velocity of 2.2 cm/sec, the overall gas holdup
vas nearly identical ih thé glass and plexiglass bead beds.
Again, however, the lower-density plexiglass beads, while
fluidized at 1less than half the liquid veiocity needed to
fluidize the glass beads, expénded ty) a consiéerably greater
degree.  This yielded a lower overall solid holdup and, in
turn, a higher overall liquid holdup. ;

The 6ver;ll phase holdup results are in.good agreement

with those of other investigators mentioned in the

literature survey.
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Bed Expansion Characteristics

The effects of injecting g~s 1into a liquid-only
fluidized bed were studied in several systems. In addition
to noting whether the 1liquid flaidized bed initially
expanded or contracted upon injection of gas, perfinent data
Qere recorded so that the criterion of Epstein ([1976), Eq.
(17), could be applied, '

The results, presented>in Table 5, show that each of
the systems expanded upon the introduction of gas when lov
liquil velocities were used. As the 1ligaid velocity was
increased in a liquid-only fluidized bed, the tendenéy of
the bed to expand upon the introduction of gas decreased 1in
each of the systems studied. Recalling that a positive
value for Y indicates expansion and a negative value
denotes contraction, Eq. (17) oorrectly prediéted the
expansion characteristics of each system studied except for
the plexiglass beads at the two highest liquid velocities
used. At those two liquid flow rates, Eg. (17) predicted
that the bed would contract upon injection of gas;
experimental observations, on the other hand, indicated fhat
it would expand. The experimental observations were based
on the bed heights calculated from the pressure gradients
measured before and after gas was 1introduced 1into the
columns. Thea plexiglass beads, with their small
solid/liquid Jensity difference, yielded a small change in
pressure over the column; thus the préssure drop

measurements for the plexiglass beads were subject to the
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Bed expansion characteristics of liquid fluidized

U =17.9 cm/sec,
= 2.49

Table 5.
beds upon injection of gas
U, e at vg Y Experimental

Systen (cm/sec)eG =0 (cm/sec) k (cm/sec) Jdbservation
4.6-mm-diam .77 0.032 32.5 '0.282 9.4 Expansion
glass beads, 5.96 0.481 32.7 0.389 8.7 Expansion
7.62-cm-1ID 8,35 0.5S3 33.3 0.592 7.4 Expansion
column, :
U =41.4 cm/sec,
o= 2.39 ,
4.6-mm-diam 4,77 0.404 45.1 0.231 9.7 Expansion
glass beads, 5.87 0.456 45.3 0.332 7.8 Expansion
15. 2-cn-ID 7.34 0.522 u5.6 0.u98 3.9 Expansion
colunmn, : ‘
U =41.4 cm/sec,
f= 2.39
6.2-mm-diam 4.77 0.381 32.8 0.194 13.7 Expansion
alumina beads, 5.29 0.411 32.8 0,243 13.0 Expansion
7.62-cm-1ID 5.96 0.481 33.0 0.300 12.4 Expansion
column, 7.16 0.488 33.2 0.407 11.4 Expansion
U =42.8 8.35 0.526 33.4 0.509 10.5 FExpansion
dn/sec, 9,54 0.575 33.6 0.665 7.6 Expansion
n = 2,39 10.74 0.616 33.7 0.818 4.8 Expansion

11,93 0.649 33.9 0.957 2.5 Expansion
6.3-mm-diam 1.83 0.393 25.0 0.212 3.0 Expansion
plexiglass 3.67 0,558 25.0 0.712 -3.9 Cnntraction
beads, 15.2- 5.50 0.698 25.0 1,190 -10.5 Expansion
cn—-ID column, 7.34 0.785 ?5.0 1,693 -18.3 Expansion
‘U =18.4_ cm/sec,
= 2,39
1.9-nm-diam - 1.22 0.292 31.1 0.087 4.2 Expansion
alumino- 2.45 0.470 31.4 0.278 -1.7 Contraction
silicate 4,77 0.621 31.8 0.838 -7.8 Contraction
beads, '
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largest potential relative error of any of the éystems

studied.

Axjal Variation in Holdups
| As discussed previously, bed heights are indistinct at
high flow rafes. and the " holdups calculated using Egs.
(1)-(3)~are'based on an unrealistic vhomageneous-bed rodel.
The holdups could be determined as functions of axial
position within the column by using the electroconductivity
of the bed and the measured pressure gradient
A typical plot of the axial variation of ‘the phase
holdups is shown in Pig. 25. The ligyuid holdup remained
-essentially uniform near the bottom of tbe bed but increased
with distance from the bottom to a constant value in the
gas-liquid region above the bed. The calculated bed height
A(ﬂ8' cm) was that obtained from the pressure gradient in and
above the bed. This corresponded to the height of a bed
with unifotm' solid holdup as indicated by tﬁe horizontal
dashed line. However, the actual solid holdup decreased
with increasing axial position in the bed, so that the
observed upper limit of solids would be between 60 and 70
cn. The area under the éolid holdup carve should be equal
to the following modification of Eq. (3):
" H : _
[ egdh = Mo /pA . (27)
If the solid holdup is not a function of hsight in the bed,

Eq. (27) reduces to Egq. (3).
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Effect of <column diameter. The effect of columﬁ
diameter on the axial variation of the solid and liquid
holdups can be sean in Figs; 26 and 27. These results,
typical of most of the data, were obtéined in the 7.62- and
15.2-cm-ID columns under identical conditions (i.ea.,
identical gas velocities, liquid velocities, particle type,
and static bed height).

'Neither figure indicates a dependence of the holdups on
column diameter ian the loigr portion of the beds. However,
for fhe lower 1liquid velocity wused 1in Figq. 26, the
transition region from three phases (gas-liquid-solid) to
two phases (gas-liquid) appeared to be broader in the
smaller colunn. The liquid holdup also rose to a slightly
1ovef value in the 7.62-cm-ID column as compared with the
15.2-cm-ID columa. These effects are not evident in Pig.

27, where the same relationship between the holdups and

height was obtained inm both columns.

Effect of 1liguid velocity. The effect of liquid
velocity on the axial variation in the glass bead holdup is
shown in FPig. 28 under conditions of constant gas velocity
in the 7.62-cm-ID column. The bed expanded, and thus the
solid holdup decreased, as the liquid velocity vas
increased. The - calculated bed height, as found from the
intersection of the measured pressure grﬁiients in and above
the bed, is indiqated on the curves for each flow rate.

This value corresponds to the height the same bed would have
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if the solids in the columm wvere uniformly distributed. Thé
highest point at which solids were detectel was higher than
this calculated bed height, however, since the bed contains
a rather wide transition region over which flow changes fronm
a three-phase to a two-phase column. The width of this
transition region appeared to remain approximately constant
with changing 1liquid velocity; that is, the so0lid holdup
decreased from the approximately constant value in tpe bed

to zero over about 20 cm of column height.

Effect of gas velocity. "When the liquid velocity was
held constant and the gas velocity was increased, the width
of the transition region increased substantially, 'as
~.illustrated in Fig. 29. The s51id holdup in the lower
portion of the bed was decreased slightly by the increase in
gas velocity from 3.58 to 17.26 cm/sec; hovever, the width
of the transition region increased | fron 20 ch to
Aapproximately 35 za. As expected, the calculated bed height
for the higher gas velocity indicated a much 1lower bed
height than that observed visually (highest position with
solids). |

These results demonstrate the shortcoaings of assuming
a distinct bed height and a uniform bed. The tramnsition
region is a significant fraction of the total bed height and
must be considered in realistié designs of three-phase
systems. If coamercial units operate with taller beds, the

transition rejion would become less important; however, the
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higﬁer gas rates often employed by sach units could still
cause the transition regions to remain a significant

fraction of the total bed height.

iscussion of Error

Four runs wera performed using the u.6-mm—diam giass
beads in the 7.62-cm-ID column unler identical conditions
(i.e., gas and liquid flow rates and initial bed heights).
~ Runs GUS5A13, G46A13; G4TA13, and GUBA13 were made with no
air flow and with initial bed heights of 36 cm. Althougﬁ
the systens consisted of only two phases, it is felt that
the errors associated with measuring bed heighté and
pressure drops and calculating bed heights and holdups are
substantially equivalent ¢to those associated vith a
three-phase systen.

At a definmed 1liquid velocity, the pressure and
conductivity gradiants ueré measured as descfibed earlier in
the section on "Experimental Procedure" (see page 35). The
bed height and ba2d pressure drop were calculated from these
data. Then the overail phase holdups were calculated based
on either the conductivity method or the éressure gradient
methoi. Pinally, the phase holdups - were balculated' as a
function of column position.

Table 6 shows fhe results obtained in the four runs,
which were made with a liquid velocity of 8.35 cm/sec. Ad_
average and a standard deviation can be calculated for each

variable at this liquid velocity. By using the Student's t
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Table 6. Cvalculated values for four identical raunst

Run
Parameter GUSA13  GUGA13  GGIA13  GBBA13
Bed height, cm 53.7 52.1 52.2 52. 6
AhBed ¢ Ch wWater 27.44 28.37 28,56 28,60
EL c 0.649 0.647 0.647 0.643
ES c 0.442 0,082 0. 442 0.4u2
P ’ .578 » S w50 .54
e Ap 0 0.548 0,546 0.548
Eg.ap 0.431 0. 444 0,643 0.443
1Conditions for each run: UL = 8.35 cm/sec; UG =0
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distribution and a given confidence 1level, a confidence
interval about the mean can be found. Por a confidence
level of 95%, the average value and its confidence interval

for each variable shown in Table 6 are given below:

H = 52.6 ¢+ 1.22, € ¢ = 0.482 £ 0,
e.c = 0-647 £ 0.000, €s,ap = 0-440 + 0.0098.

These results are typical of all of those found at each of
the six liquid velocities used in these runs.

Taking the average of a variable at each 1liquid
velocity, an overall standard deviation can be found for the
variable based on its values at all of th2 liquid velocities
for tﬁe four runs. The confidence interval for each
variable and a confidence interval percentage based on' an
average value for the entire set of runs are shown in Table
7 for a confidence level of 95%. )

The confidence intervals shown in Table 7, which are
based on all six liquid velocities used in the four runs for
a total of 24 pointé, are lovwer than thosz calculated at a
single 1liquid velocity of 8.35 cm/sec, which are based only
on a total of four points. Regardlass of the method of
calculation of the confidence interval, it is apparent thaf
the agreement between the four runs was quite good and that
each ‘variable could be determined with a small confidence

interval at a high degree of certainty.
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Table 7. Confidence intervals of calculated values
for four identical runs

Percent Average value
: Confidence confidence of variable
Variable interval interval used as basis
H ‘ 0.18 0.4 47
AhBed 0.260 1.2 22
gL,C 0.0U24 0.4 0.60
€S,C 0-001q 0,.“ . 0]' US
EL,AP 0.0035 0.7 0.52
€ 0.0016 0.3 0.u48

S, AP

- ———



CHAPTER 6
CORRELATION OF RESULTS

The results shown in the previous chapter' for minimum
fluidization velocities, overall .phase holiups, and local
phase holdups were correlated with the physical parameters
of the systéms studied by using multiple linear regression.
Dimensional correlations were first tried, followed bj
dimens ionless correlations whenever possible. The
predictive equations presented in this chapter represent the

best correlations of the many that wsre attempted. °

G ———— —— —— — > —

The minimum liquid fluidization velocities shown in
Fig.‘ 4 and PFigs. 7-9 (see pp. 30, 39, 60, and 42) were

correlated with the system parameters and .résulted in the

folloving dimensionless correlation:

_ b c
Re o = a Ar FrG s (28)

where the constants and their 95% confidence limits are-s

a = 5.131 x 10-3 ¢ 0.002,
b= 0.661 % 0.034,
c = =-0.120 ¢ 0.025.

Equation (28) had a correlation coefficient of 0.94 and an
F-value of 478, using a total of 135 points, and is shown in

Figs. 30-32 as predictéd-versus-experimental MP curves.

79
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It should be noted that Eq. (28) is not valid for a
zero gas rate whers it would predict a lignid MF velocity of
zero. However, Figs. 30-32 show that the MF curves can be
reliably extrapolated to zero gas flow rate if a predicted
MF curve is generated starting with gas velocities Fust
greater than zero. Alternatively, at zero gas velocity, the
two-phase correlation of Wen and Yu [ 1966], Eg. (26), can

be used to predict the MF velocity.

Overall Phase Holdups

The overall solid holdups from this study were combined
with 1355 points from the literatare [Bhatia and Epstein,
1974; Bruce and Ravel-Chion, 1974; Dakshinamurty et al.,
1971; Efremov ani vVvakhrushev, 1970; Kim et al., 1975;
Michelsen and Ost2rgaard, 1970; Ostergaard, 1965; Ostergaard
and Michelsen, 1968; Ostergaard and Thiesen, 1966; Rigby and

Capes, 1970] to yield the following dimensional correlation:

i bR iic = (o las SR S LR 29
L=l U (ps pL) d gt i (29)

where the constants and their 95% confidanzce limits are:

a = 0.371 £ 0.013, e = -0.268 ¢ 0.008,
b= 0.271 ¢+ 0.008, f = 0.055 ¢ 0.006,
c = 0.041 £ 0,004, g = -0.033 ¢+ 0.010,
d = -0.316 ¢+ 0,008,

and centimeter-gram-second (CGS) units are used for each
parameter. Equation (29), shown as a parity plot in Figqg.

33, has a correlation coefficient of 0.87 and an FP-value of



OBSERVED LOG VALUE

-0.

-0

8u

ORNL DWG 78-403

oo Tl ] | L G T L | 2 T T
05 o
8° e
o
o
o BaP, B g°
.10 A
§ 7
o BEo DDU
.15 gﬁ <
a}
§ u
.20 6& -
p O
05y s
(=] o o
- =] —
-89 [u] nafbn 3o @
&b m
o
(=} D
& 0
(=] D
35 - o 5 4
m
D%DDD B ] D D
[a]
.40 £ = nﬂ ~
B oo % o o
e m
D D p
.45 o o 4
o DO
. 50 o

T T T : T w4 T T T
-0.50-045 -040 -0.35 -0.30 -0.25 -0.20 0.15 -0.10 -0.05 O

PREDICTED LOG VALUE

Figure 33. Predicted versus experimental overall

sclid holdup values.

.00



85
1178; it was based on a total of 2381 points.

Combining the gas holdup with 169 points available from
the literature [Bhatia and Estein, 1974; Efremov and
Vakhrushev, 1970; Kim et al., 1975; Michelsen and
6stergaard, 1970; Ostergaard and Michelsen, 1968] resulted

in the following correlation:

EG =a UC dp DC‘, ) (30)

where the constants and their 95% confidence limits are:

0.168 + 0.046,

a 0.048 + 0.008, c

b

0.720 + 0.021, d ~0LT25 * 0,067,

and, again, CGS units are used for each parameter. Equation
(30), based on a total of 913 points, had a correlation
coefficient of 0.93 and an F-value of 1793; it is shown as a

parity plot in Fig. 34.

Local Holdups

Figures 25-29 (see pp. 68, 70, 71, 72, and 74) clearly
indicated that each of the holdups is approximately constant
in two regions: (a) the lower portion of the bed, and (b)
the gas-liquid region above the bed. The transition region
between these two extremes was seen to dependl on the gas
velocity and the physical characteristics of the solid
particles. An inflection point was observed on each curve
with a spread about that point proportional to the width of
the transition region. TIf each curve were differentiated,

these two parameters would correspond to the mean and the
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standard deviation of the normalized Gaussian curves. The
error function was used to fit the gas ani solid holdup
curves, and the liquid holdup curve was determined as the
residaal of Eq. (1) . Use of the earror function was
essentially equivalent to use of the probability integral

since the two are related by the following:

erf(x) = 20 (V2 x) . (31)

Thus, the gas holdup curves were fitted by the
following:

Tty T

€ = [(PG - l)/—2]eG s [(PG + 1)/2]5G s (32)
where
Py erf [(h - IG)/OG] . . (33)

The solid holdup was fitted in a similar manner wusing the
error function and the knowledge that the solid holdup in

the gas-liquid region of the column is zero:

€g = [(Pg + l)/2]€S s (34)
where
P 'm ~erf ot ~ T 08 ] (35)
and
I = inflection point in 1local holdup-versus-height

curve,
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o = standard deviation in 1local holdup-versus-height

curve.

The liquid holdup at each point was obtained from the

residual of Egq. (1).

Ty %"

Thus, knowledge of seven parameters--¢. & € ~
T
o ¢ Og e OG,IS, and IG--allows one to construct each of
the curves showing phase holdup versus axial column
position. An example of such a fit in shown in Fig. 35.
For the system shown, the seven parameters are:
EG"' = 0.072, IG = 45.7 znm,
eG" = 0.129, Og = 2. 83 om;
ree - = £
€g = 0.511, O 2. 64 cm.
IS = 44.8 cn,
Treatment of the experimental data in this way and
correlation of the seven parameters with fluid and solid

properties and experimental conditions wusing least-squares
multiple linear regression analysis resulted in a predictive

equation for each parameter.

The gas holdup in the three-phase region of the column
was successfully correlated by the following:
| & ] £ 5 . b 36
€c =a U (pg-p)/U g 01" (36)

where the constants and their 95% confidence limits are:

a

b

Equation

0.159 + 0.008,

0.150 + 0.006.

(36),

shown as

a parity plot in

Fig.

36,

had

a
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correlation coefficient of 0.89 and an F-value of 2155, and
was based on a total of 555 points.
The gas holdup in the two-phase portion of the column
can be predictzai using the following dimensionless

correlation:

i 4 b
e = 2a [Ug (pg=pp)/g oLy s (37)

where the constants and their 95% confidence limits are:

a = 0.237 £ 0.010,

b = 0.185 + 0.006.
Equation (37) had a correlation coefficient of 0.93 and an
F-value of 4266. The 634 points on which it was based are
shown as a parity plot in Fig. 37.

The solid holdup in the bed was correlated as the bed

porosity as follows:
1-¢ =t Arb ReLc (H/HO)d > (38)

where the constants and their 95% confidance limits are:

0.197 + 0.011,

a 1.990 + 0.273, c

b

-0.178 + 0.012, d 0.298 + 0.018.
A parity plot of Eg. (38) is shown in Fig. 38. The
equation had a correlation coefficient of 0.95 and an
F-value of 2529, and was based on 762 points.

The expanded bed height used in Eg. (38) was also

correlated with the system properties and resulted in the

following:

_ b o _ e
H/HO = g FrG Re At [(pS pL)/pL] 3 (39)
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where the constants and their 95% confidence limits are:

a 10.483 + 5.7, d -0.295 + 0.039,

b 0.069 £ 0.005, B -0.305 + 0.027.

c = 0,429 &+ 0.025,
Equation (39), based on a total of 706 points, had a
correlation coefficient of 0.90 and an F-value of 762; it is
shown as a parity plot in Fig. 39.

The inflection point in the 5olid holdup curve followed
the calculated bed height fairly closely and could be

correlated by the following:
I.=aulupdn® |, (40)

where the constants and their 95% confidence limits are:

a = 2,354 + 0.440, d = 0.061 &+ 0.031,
b = 0.017 £ 0,008, e = 0.628 + 0.0u45.
c = 0.247 ¢ 0,017,

Equation (40), which is shown as a parity plot in Fig. 40,
had a correlation coefficient of 0.92 and an F-value of 875;
it was based on a total of 689 points.

Similarly, the inflection point in th2 gas holdup curve
followed that in the so0lid holdup curve, yielding the
following correlation:

b c d e u1
E = - 5 ( )
/By = @ (pg=pp)” d 7 D " I
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where the constants and their 95% confidence limits are:

a = 0.027 ¢ 0,006, d = 0.170 + 0.0u45,
b = -0.250 £+ 0.026, e = 0.875 ¢+ 0.049.
c = -0.145 £ 0.123,

Equation (41), based on a total of 635 points and shown in
Fig. 41 as a parity plot, had a correlation coefficient of
0.85 and an F-value of 408.

The standard deviations in the local
holdup-versus-height curves vere the most difficult
parameters to measure (a slight wvariation in the 1local
holdup affected the standard deviation considerably) and
hence to correlate. The standard deviation in the solid

phase holdup curve can be estimated from the following:

(u42)

vhere the constants and their 95% confidence limits are:

a = 5.510 x 10-¢ £ 3.3 x 10-¢,
b =-1.015 + 0.052,
c = -0.840 ¢ 0.048,
and
Cp = (pS-DL)dp/pL UG2 )
Fr, = UGZ/gH

Equation (42), shown in Fig. 42 as a ©parity plot, had a
correlation coefficient of 0.84 and an F-value of 752; it

vwas based on a total of 635 points.
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The standard deviation in the gas phase holdup curve,
unfortunately, was even more difficult to correlate than
Og -« A very rough estimate of Oc can be obtained from the

following:

_ g VI D c ,d.e f
o./H, = a (e =&, ) (pg-p;) dp H og . (43)

where the constants and their 95% confidence limits are:

a = 0,005 % 0,004, d = -0.861 + 0.461,
b= 0.132 £ 0.061, e = 0.693 % 0.242,
c = -0,362 + 0,094, f= 0,029 + 0.090.

Equation (43), which was based on a total of 609 points, had
a correlation coefficient of 0.66 and an F-value of 93. The
parity plot, shown in Fig. 43, indicates that a large
amount of the variation between the measured and calculated
values of O, was due to the two plexiglass beads systenms.
These beads, with their small solid/liquid densityv
difference, made the pressure gradient (and thus the
holdups) difficult to measure--hence the large amount of
scatter in the parity plot. However, in the fitting of the
local holdup-versus-height curves, 1it was noted that
smoother fits resulted when the gas and solid phase
inflection points and standard dsviations were similar.
Therefore, it might be more appropriate if the 1inflection
point and the standard deviation in the gas phase curve were
estimated by equating them to the predicted solid phase

values rather than by using Egs. (41) and (43).



101

ORNL DWG 78-401

o‘ T e 1 T 1 B ) ! £ Ll 1
+
o)
0.24 + ]
+ £+
+
8.4 o o) D B D
o -
T
L
+ + + ++ TD
-0 .2~ O +o -
+0 %pwpﬂ D
fo 24 0,
= + s
D 0.4 e, Al g E
i } 3 &*top +
> 80+ o)
aoc+ ©
o2 0.8 2 +t 9 i
— L
i~ +
S 0.8
. D i
=
— 0
cY D
oo o © -
A,
5
++ SOLID COLUMN DIAM , cm
-1.24 e
D PLEXIGLASS 7.62
+ PLEXIGLASS 15.2
-1 .4 O GLASS 7.62 ~
X GLASS 15.2
&  ALUMINA 7.62
=]
-1:6 T T T T T ) LR T 1
-1.6 -1.4 -1.2 -1 -0.8 -0.6 -0 .4 0.2 0 0.2

PREDICTED LOG VALUE

Figure 43, Predicted versus experimental values of the
standard deviations in the gas holdup curve.

0.4



102

Figure 44 shows the inflection points in the gas phase
holdup curves plotted against the solid phase holdup
inflection points. Similarly, the standard 3eviations in
the gas phase holdup curves are plotted against those in the
solid phase holdup curves, as shown in Fig. 45. Although a
fair amount of scatter is evident in Fig. 44 and especially
in Fig. 45, the data in Figs. 41 and 43, which represent
least-square fits, are also scattered. In fact, because of
the scatter in the correlated fits, it is recommended that
both the inflection point and the standard deviation of each
of the three holdup curves be estimated by a single
equation. Equation (42) should be used for the standard
deviation in the holdup curves.

A further simplification can be made for the inflection
point in the holdup curves. As mentioncd prcviously, the
inflection point in the so0lid holdup curve followed the
calcul ated bed height closely. The two parameters are shown
plotted against each other in Figq. 46. The agreement
between the two is gquite good, as expected, since the
calculated bed height represents that height in the column
of an equivalent homogeneous bed. Disagreements occurred
chiefly in beds of plexiglass beads, particularly those that
were highly expanded.

An example of an expanded bed of plexiglass beads is
shown in Fig. 47. Under the set of coniitions indicated,
the concentration of solids decreased very gradually ¢to

zero, giving a solid phase inflection point of 36 cm.



103

ORNL DWG 78-397

20 T T T T T T T
SOLID COLUMN DIAM , cm
go] O PLEXIGLASS 7.62
+ PLEXIGLASS 15...2
O GLASS 702 An
X  GLASS 15 .2 A
A ALUMINA 7.62
70 oA &
i A
+ +A o
A QEOO 6
60 x +AF 0 f’ o
X S
Bk ala Ca £%%% 5 0°
qg¢%950+
50 - x4 DA S€070 A
. D uﬁ(ib g;oo e 00 o
gl " o o +
+ 2 A o
&
40 P =] Aoy S
o™ s
+
g + 0 A5 0 &
o
30 oo OA@ o
(alS] A
o o © o A
+ s
o
20 - A
= 8
A
10 T T T T T L E T
10 20 30 40 50 60 70 80 90

Figure 44. Gas-hcldup-curve inflection points versus
solid-holdup-curve inflection points.



104

ORNL DWG 78-391

70 T T T T T T
soLiD COLUMN DIAM , cm

DO  PLEXIGLASS 7.62
604 + PLEXIGLASS 15.2 -

O GLASS 7.62

X  GLASS 1552

A ALUMINA 7.62

+
50 u] / / -
o
D
40 C < + —
e
L]
30 - -
20 + .
10 4 N
o
o (0]
0 T T T T T T
0 10 20 30 40 50 60 70
a

Figure 45,

c

Standard deviations for the gas holdup curve

versus those for the solid holdup curve.



105

ORNL DWG 78-398

90 T T T T — — -
SOLID COLUMN DIAM , cm
8o © PLEXIGLASS 7.62 o o i
+ PLEXIGLASS 5.2 & 2 o
O  GLASS 7.62 e al
X GLASS 15.2 o a
&  ALUMINA 7.62 e
70 — o .
++y
+
+ o
* +
60 D + -
A
+
B+
50 - + + o D J
[ * D
+ s}
g ++ =] o
40 + + OD (a] (=5 -
2 B DD D+ [u] (m] s
+ fC B ql o
30 o + q' -
: h % = g
+
¥ 1 =H
20 s + v, e &+ ++ + + .
10 -T- T = | T T T T
10 20 J0 40 50 60 0 80 20
H

Figure 46. Inflection points in the solid holdup curve
versus the calculated bed heights.



PHASE HOLDUP

106

ORNL DWG 78-405

U= 2.39 CM/SEC
U= 1.77 CM/SEC
l T I T T T
o GAS HOLDUP ey
o SOLID HOLDUP " =
.94 a LIQUID HOLDUP 8
.8
7
A
.6 <
A
.5
44 2
B "
0
34 (s}
.2
.14
o o =
B =) =)
0 T T T T u‘v\\# e T a T
0 i0 20 30 40 50 60 70 80
HEIGHT , CM

Figure 47. Axial variation of phase holdups in a
ted of plexiglass beads.



107
Hovevér, the pressufé.gradient over the two- and three-phase
.regiods yielded a calculated bed height of 89 cm. It has
been mentioned several times that the 1low solid/liquid
density difference of the plexiglass beads made calculation
of the bed heighfs and pressure draps subject to larger
potential-ertors than those associated with the other solids
studied. Thus, with the  possibLe ‘exception of very low
solid/liquid‘ debsity différence systems, it is recommended
that Eq. (39) be:useﬁ'to predict both tﬁe éxpanded bed .
heights and the . inflection .points in the three holdup
curves. -
| ‘In summary, thén,-it is recommended that the following
dimensionless cofrelations be used to construct phase hoidup
versus column position curves¥ (a) Equations (36)-(38)4 for
estimating the jas and solid phase hOldups in the fqo- and
'thrée-phase regions;.(b) Equation (39) for- determining théw'
inflection point 'in each of the three phése holdﬁp curvés;
and (c) Equation\(qz) fd: calculating the standard deviation
in each of‘thé threeAphasé holdup curves.
All of the parémeteré employed in tﬁese 'correlﬁtions
[ Egs. (36)~(43) ] are eipressed in CGS units. The
correlations were based on a varying number of total points,
depending on how many of the points used vere zero (i.e.,
sG"', EG" ¢ Ogo and IGf and hov many were as#ociated with‘
zero ~gas flow rates.  Such points could not be logarithm
transformed and hence could not De used’ in the multiple

linear regression analysis. Also, a1 number of experimental
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conditions vere used such that the bed height was above the
highest manometer tap. The transition between the three-
and tvo-phase regions could not be determined under such
conditions; therefofe, only the solid phase holdup wvas
measured.

. Care should be exercised vhen applying these
»éortelations to systems with physical parameters far rehoved
from those used in this study. Ali» of the beads used
herein wvere épherical, and the remaining physical parameters
covered in these correlations are given in Tables 1 and 2

(see page 34).
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CHAPTER 7

AY

CONCLUSIONS

The minimum gJas and 11liquid velocities required to
fluidize various types of solids were determined and
correlated as a function of particle size, particle density,
and liquid viscosity; no effect of the initial bed height or
colunn diameter was found.

Overall phase holdups determined from a homogeneous bed
modelH\uere combined with simiiarly determined literatare
daia to yield correlations for the »>verall solid and gas
phase ~ holdups. ' The oeerall solid holdup, which wvas
primarily a function of the 1liquid velocity, solid/liquid
density difference, and the particle diameter, varied
proportionally with the latter two parameters and inversely
with the 1liquid velocity. The »>verall gas holdup was
primariiy a function of the gas velocity and was almost
proportionai to it. |

An electroconductivity techﬁique was adapted for use in
three-phase fluidized beds and permitted measurement of the
local phase holdups to be determined as ; function of
position in the —columns. This technigue has shown the
existence of a fransition region as the bed goes from a
three-phase to a two-phase system. The transition region
where the solids concentration drops to zero was found ¢to

increase in width with increasing gas velocity, but was

unaffected by changes in liquid velocity or ¢olumn.diameter.
' 109 ' '
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Oné 'disadvantage of the techniquevis that it can only be
applieﬁ to systems with electréconductive liquids; However,
since most real or prototype Systems'either usez water or can
be simulated with a 4f}uid capable of being made
electroconductive, this handicap is not overly restrictive.
The technique can be successfully applied t§ a number of
systems, ‘including porous alumina beads if a correction is
made for their internal porosity. |

Using the seven parameters determined ffom the 1local
gas and solid holdup profiles, it was possible to fit each
of the holdup-versus-éolﬁmn ﬁeight curves. Use of. the
dimensiénless correlafibns" of Jjust fiva of  these
parameters-- €.''', €.'", €/''", 0., and ‘H-- should give' a
reactor designer more information concérning important phﬁse
distributions than is available from the simplar homoqeneoﬁs
bed model, and thus aid in the rational design of reactors
in which local conditions throughout the bed must be
considered. 0f course, iﬁe correlations should not be used

for conditions far beyond theAfanqe on which they are based.
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APPENDIX A

CALCULATION OF BED HEIGHT AND PRESSURE

DROP FOR RUN GSOE13

UG = 3.58 cn/sec

The lahoneters are read at static conditions (vhen gas
‘andA liquid velocities are zero) to correct for the slightly
different position of the manometers with the meter sticks.
. Then for .a given gas flow rate, the liquid rate is varied,
and the manometer heights.measured at each liquid rate. The

pressure drop due to flow between a particular manometer and

the bottom pressure tap is calculated from the following:

bhy=myp —mg by T (44
. where
Ahi = pressure drop due to flow between taps i and 1:
m, = height of liquid in manometer 1 (bottom tap),
m, = height of liquid in manometer i,
miﬂ)= height of liquid in manometer i under static
conditions, ) |
l1“)= height qf liquid in manometer 1 under stﬁtic
conditions.

Some of the raw data for run GSOE13 are shown in Table
8. The first 1i£e shows the manometer heights under static
conditions. Line 2 shdws the manometer heights for a
superficial 1liquid velocity of 10.14 cm/sec. The pressure
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Table 8, Raw data for run GSQE13

Line 1 Line 2
Gas velocity, cm/sec 0 ) 3.5
Liguid velocity. cm/sec 0 10. 14
Bed height, cm 37 65
ml,'cm water 45.8 66.5
m,, cam Water 45.8 63.5
Dy, cm water 45.8 60.3
m4, cm water 45.6 57.3
ms, cm water uSQS' 54,2
m , cm water 45.5 51.0
m7, cm water 45.5 48.3
m8, cm water 45.4 45.4
mg, ch water 45.5 44.8
my CB water 45.5 45.9

quf ch water 45.5 47.0
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drops can then be calculated by using the following

. 4équgtion:
T e Tl T I PO (43)
Ah, = 66.5+ 63.5 + (45.8 - 45.8) = 3.0 cm vater,
Ah,; = 66.5 - 60.3 ¢ (45.8 - 45.8) = 6.2 cm water,
% . Ah; = 66.5- 57.3 ¢ (45.6 - 45.8) = 9.0 cm water,
© . bhg = 66.5- 54.2 + (85.5 - 45.8) = 12.0 cm water,
" bLh, = 66.5- 51.0 + (45.5 - 45.8) = 15.2 cm water,

' 0h, . = 66.5- 48.3 + (45.5 - 45.8) = 17.9 cm wvater,

"Ahg = 6605 - 45.4 + (45.4 - 45.8) = 20.7 ‘cn water,

Ahlo

45.8) = 21.4 cm water,

66.5 - 45.9 + (45.5 45.8) = 20.3 cm water,

N
© Bhy, = 66,5 = 47.0 ¢ (45.5 - 45.8) = 19.2 cnm water.

The pressure taps 2-11 in the 7.62-ca-ID column are located

" along - the column wall at heights of 8.8, 17.8, 26.8, 35.8, -

" u44.8, 53.6, 62.3, 71.3, 80.3, and 88.8 cm, respectively,

‘.abo;eﬁ.fhef yéptom of the bed. Plotting the pressure drops

Ah versus their respective tap height resalts in Fig. 2

. -(see page 8),. Fitting straight lines to the pressure drop

'in and above the bed results in:

Ahin bed

0.194 + 0.3307 h (46)

37 - 47)
Bt ove bed = 30-37 - 0.1257h (

vhere h is the height above the bottom of the bed. Solving

these two equations simultaneously gives the point of
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intersection of the two 1lines, corresponiing to the
calculated bed height and the pressure irop across the bed.
As shown in Fig. 2 (see page 8), the point of intersection
corresponds to a calculéted height of 66 cm and a pressure
-drop of 22 cm water.

" Calculating the bed pressure drop in this manner for
each 1liquid rate and then plotting the two values as shown
in Pig. 48, the minimum liquid fluilization velocity at the
set Qas‘ rate can hé found a3 the intersection of the curve
for the pressure drop through the paﬁked bed and that for
the pressure drop through the bed once it has been
"fluidi zed. For U, = 3.58 cm/sec, U is found to be 2.15

L,mf

cm/sec.

.
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APPENDIX B

' - N
SANPLE. CALCULATIONS USING RUN G22L16

Calculatjon of Pressure Gradient
The pressure gradiént vas calculated from data obtained
using the follov}ﬁg §onditions: |
— Dc= 15.2 cn,
U, = 3. 86‘ ca/sec,
v, = 5.13 maho..

For U, = 0, the pressuie drop readings obtained  were
34,5- , 36.8- , 36,84+ , 36.4- , 38.3- , 34.3- , 3u.4- ,
34.5- , 34.5- v 6,7~ , and 3n.6-cn wvater for ml through
n, . respectively.

The pressuté drop readings . obtained for UL = 5.14

cm/sec wvere 58.0- , S53,4- , 48.8- , 66.2- , 39.3- , 34,.8- ,

33.3- , 33.9-, 30.7-', 35.9- , and 36.6-cm vwater for m1

through lii; respectively.

The conductivity readings obtained for U# = 5.14 cm/sec
vere 1.67,_ 1.78, 1.73, 1.68, 1.68,. 2.79, 3.59, 3.61, 3.62,
and 3.57 mmho at 'colnnn heights of 5, 13, 21, 29, 37, u5,
53, 61, 69, and ,'7-7 cm, respectively.

Calculation of the .pressure drops as shown in the

previous section (Appenmdix A) gave 4.5-, 9.1-, 13.7-,
18.5- , 23.0- , 20.6- , 26.1- , 23.3- , 22.3- , and 21.5-cm

vater for Ahz through Ahn, respectively.
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~The pressure taps 1-11 in the 15.2-cm~ID column are
located along the wall a£ heights of 1, 9, 17, 25, 33, 41,
'69,.57, 65, 73, and 80 ca, respectiveiy, above the bottom qf
the bed. Pittiny straight lines to_the p;eésure drops in
and above the bed results in a calculated .bed height of-
44.75 cm.. |
‘ ‘The total pfessure drop at any point in the column is
the pressure drop due to flow plns the static head. Thus

the total pressure drop is calculated from the following:
APi =P8 (Ahi + Ti - Tl) s (us)

where

APi= total pressute drop betveen pfessure taps i and 1,

'ri = height above column bottom for pressure tap i.
Calculation of the total pressure drops then gives the

following:

Ap, = (0.995) (981) ( 4.5 + 9 - 1) = 12201.2 dyn/cm2,
AP; = (0.995) (981) ( 9.1 + 17 - 1) = 24500.0 dyn/cm2,
AP, = (0.995) (981) (13.7 + 25 -~ 1) = 36798.8 dyn/cm2,

AP, = (0.995) (981) (18.5 + 33 -~ 1) = 49292.8 dyn/cm2,

5
AP, = (0.995) (981) (23.0 + &1 = 1) = 61498.0 dyn/caz,
8P, = (0-995) (981) (24.6 ¢ 49 = 1) = 70866.5 dyn/cmz,’
APy = (0.995) (981) (28.1 + 57 ~ 1) = 78185.2 dyn/cae,
sRy = (0.955)(9ai)(23.3 + 65 - 1) = 85213.1 dyn/cm?,
AP = (0.995) (981) (223 + 73 ~ 1) = 92085.8 dyn/cmz,

AP . = (0.995) (981) (21.5 ¢ 80 - 1) = 98097.5 dyn/cmz..
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The cﬁlculated bed height was found to be 44.75 cn.
Thus; pressure taps 1-6 were locatel in the bed, while taps
7-11 were situated‘ above the bed. Performing . a
least-squares linear fit to the total pressure drops in the
bed as a function of height resalts in the following

equation:

-

AP, | .4 = -1698.4 +1542.2h . (49)

Pre5§ggg_§ggg;gg§ Method for Calculatjon of Overall Holdups

' The solid holdup can be determined by using Eq. (3):

ES = pSAH . (3

‘Substitution of numerical values yields:
€ =(9556. 3) /(2-243) (182.4) (44.75) = 0.522.
Equation (2) is:
AP = gH(e p; + €.P; + €5P5) : (2)
Theref ore,
AP = 50
a(hr)/a(H) = glerp, + ey + €50) (50)

assuming that the holdups are constant over the entire bed

’

~and that - d(AP)/i(h) is the slope >f the AP-versus-h line.

Thus, substitution into the above yields:

1542.2 = 981[0.995¢ + 0.0013 ¢, +2.243(0.522) ],
1.572 = 0.995¢, + 0.0013¢, +1.171,
0.401 =

Oo995€L + 0°0013€G'
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_Substituting into Eq. (1) gives:

= + *
1 EL EG es,

1 = €L + eG f 00,522

Therefore,
+ = 0.
€. o 0.478.
Solving these two equations simultaneously then yields the

remaining two holiups:

0.401

0.995¢ + 0.0013 €

0.478 = ¢ + ¢_u

L G
Therefore,

€ = 0,403,

€ = 0.075,

85 = 0.522,.

————

Conductivity Method for Determination of Overall Holdups

Equation (7), in which the conductivity is measured - at
the middle of the bed, can also be used to calculate the

overall holdups;
e =vy/
L =YY, )

The bed height is 44,75 cm, and the conductivity at the

middle of the bed is 1.73 mmhos. Thus,
€L = 1,73/4.13 = 0,419,

Substituting into Eq. (2) yields:
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1542.2

1,572 = 0.417 + 0.0013 ¢, + 2,283 ¢
1n1$ = On0013 E:G + 202“3 ES -

Substituting into Eqe. -(1) gives:

1 = 0.419 te, +tegy

or

€G + ES = 0.581a

981[ 0.995 (0.419) + 0.0013 ¢

G

S'

Solving these two eguations simultaneously then yields

remaining tvo holdups:

1. 155

0.0013 ¢, + 2.243¢_,

0.581 = ¢ _+ e'»

G S
Therefore,
g, = 0.419,
€ = 0.066,
£g- = 0.515.

+ 2,243 €g 1.

the

Equation (7) can be used to calculate the liquid holdup

as a function of height in the column:

e, =Y/,
At h = 5, g = 1.67/6.13 = 0,408,
At h = 13, g = 1.78/4.13 =-0.431,
At h =21, & = 1,73/8.13 = 0.419,

(n.
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=29, e, = 1.68/8.13 = 0.407,

At h . =
At b= 37, ¢ = 1.68/8,13 = 0.407,
At ho= 45, € = 2,79/8.13 = 0.676,
At h = 53, g = 3.59/6.13 = 0.869,
At b = 61, e, = 3.61/6.13 = 0.874,
At h = 69, € = 3.62/6.13 = 0.887,
At h = 77, € = 3.57/4.13 = 0.860.

Substitution into Eq. (10) for Jjust the column

increment around the column height of 5 cm results in:
dP/dh = g(e pp + €0 + EgPg) (10)

(42, - AP)/(T, - T)) = (e oy + €cp + €00 - (51
or . . .
(12201,2-0) /(9-1) =981[0.995 (0.404) +0.0013¢, +2.243¢_],

1.153 = 0.0013 €c + 2..2“3&:5 -
Substitution into Eq. (1) yields:

1 = 0.404 +'eG + e

0.596 = € * Eg

Simultaneous solution of these two équations then gives:

1.153 = 0.0013eG + 2n2u3es,
0,596 = g +z—:s..

Therefore,
€; = 0.082,

Eg 0.514,,
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Substitution into Eq. (10) for the <column increment

around the column height of 13 cm yields:

(A}f’3 - APZ)/('I‘3 - T2) = g(eLpL + €cPe + gsps) , (52)
or
(28500-12201.2) /(17-9) = 981[0.995(0.831)+0.0013e,-2.243 €],

1,138 = 0_.,00135G + 2"2u3es.
Substitution into Equation (1) gives:

Op 9 = + ”
56 EG €S

Therefore,

€c = 0.062,

0.507.

&s

In this manner, all of the holdups can be obtained as a

function of height in the column, as shown in Table 9.

Fit o

I

Local Incremental Holdups

The local holdups for Run G22L16 for UL = S5.14 cmn/sec
are plotted as a function of column position in FPig. 35
(see page 89). Each holdup curve was fitted using the error
function as described previously. The constant portion of
the holdups was caléulated by jetermining the best
horizontal fit to the gas and solid holdup curves, étarting

at the bottom (or top) of the column and progressing toward

the middle of the column, one point at a time. Points were
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Table 9. Calculation of holdups as a function of position
within the column

Colunmn Liguid Gas Solid
height (cm) holdup holdup holdup
5 0. 400 0.082 0.514

13 0. 431 0.062 0.507
21 0. 419 0.068 0.513
29 0. 407 ' 0.064 10.529
37 . 0.407 0.081 0.513
45 0.676 0.092 0.233
53 0. 869 0.131 0. 030
61 0. 874 0.126 0.011
69 0. 877 0.123 -0.001

717 0. 864 0.136 0.009
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continually added until one was- found that Qave' a.Apoor '
horizontal fit. Consequently, the gas holiup in the bed vas

determined using the lowest five points:

Echl =(0.082 + 0.062 ¢+« 0.068 + 0.06U + 0.081) /5=0.072.

Similarly, the gas holdup above the bed was determined using

the uppermost four points:

es'' = (0-136 ¢ 0.123 + 0.126 + 0.131) /4 = 0.129.

The solid holdup in the bed, on the other hand, used
only the 1lowest three points since addition of the fourth

point gave a poor horizontal fit:

g"'" = (0.514 + 0,507 + 0.513)/3 = 0.511.

<

Once the constamt portions of the holdup curves are
determined, am average is calculated. For the gas holdup

curve, this average was:

eG,avg = (0.072 + 0.129) /2 = 0.1005.

The error function is then fitted to two points on either’
side of this average, using the point of inflection, I:. and
a standard deviation,"oG ¢ as follows:

erf(YA) - (EG,A - €G,a\}g)/(EG,avg - €G ) ? - (33
= (0.131-0,1005) /(0.1005-0.072) = 1.0702;

erf(Yp) = (& 5 = &g avg?/(5g,avg ~ S ') > (54)
= (0.092'0.1005)/(0-1005;0.072)‘= -0.2982;

‘where



131

M
(]

c.a = the local gas holdup at the first

point abqve eG’avg,

€ the local gas holdup at the first

G,B

point below eG’avg.
The terms jA and 1, are then found by taking the inverse
error function of 1}0702 and -0.2982, respectively. Since
the ecror function cannot be greater than 1 or §ma11er than

- =1, any such -values are set equal to 0.9999 or -0.9999.

Then,
Y, - ers ™ [erf(¥)l - (55)
= erf-1(0.9999) = 2.765;
YB = erf_l [erf(YB)] s ‘ : (56)

) = erf-1(+0.2982) = -0.265.

The standard deviation arouﬁd £ is given by:

G,avg
O = (hA - IG)/YA = (hB - IG)/YB s ‘(57’
where
hA = position of first point where €a > QLavg'
= . . - . - t -
hB position of first point where €0 < %Lavg

Solving the two equations simultaneously gives I, 3
I, = (YA hy - Y, hA)/(YA - YB) > (58)
=[(2.765)(45)-(—0,265)(53)]/[2.765-(-0.265)]=u5,7 Cme.

Then, the standard deviation can be found by using one of

the above equations:
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Oq = (53-45.7) /(2.765) = 2.64 cm.’

The gas holdup curve is then fitted using Eq. (32):

e A

e = [(2g - 1)/-2]eG' + I(pg + 1)/2]eG' , (32)

where
PG = e?f [(h - IG)/OG] . (33)

For a column position of 10 cm above the hnttom of the bed:

o
"

erf([ (10-45.7) /2.64) ] = erf(-13.523)=-1,

M .
"

¢ = [(=1-1)/-210.072 + [ (-141)/2]0.129 = 0.072.

For a column position of 47 c@ above the bottom of the bed:

P, = erf[ (47-45.7)/2.64] = erf(0.492) = 0.516,
g = [ (0.516-1)/(=2) 1.072 + [ (9.516 + 1)/2]0.129,
e = 0-017 + 0,098 = 0.115.

For a column position of 70 cm above the bottom of the bed:.

P, = erf[(70-45.7) /2.64] = erf(9.205) =1,

ec = [(1=1)/(-2) ]0.072 ¢ [(1+1) /270.129 = 0.129.

The solid holdup curve is fittel in the same manner,
remembering that és" = 0. The liquid holdupAcurve is then

fitted as the residual of Eq. (1).



APPENDIX C
MININUN FLUIDIZATION VELOCITY DATA

The MF velocity dafa for all the systems studied,
including that of Bloxom et al. [1975], are presented in
Table 10. - Run:numﬁers that . start with "M" are HNF data
ueasure&. by Bléxom et al. The headings in the table
cdtrésbond to the‘folloviﬁg:

1. DC is the column Qiaheter in ém,

2. D?_is the particle diameter in cm,

3. RHOS is fﬁe solid density in g/cm3,

4. RHOL Ais the liquid density in g/cm3,

S. MUL is the liquid viscosity in éP,

6. UG is the gas’#elocity in cm/éec,

7. ULMF is the minimum liquid fluidization velocity.
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Table 10. Minimum fluijization veloczitias -

G70A13 7.62 0.46 2.24 0.995 0.010 0.0 4. 15
G71a13 7.62 0. 46 2.24 0.995 0.010 0.0 4.15
G81B13 7.62 0.46 2.24 0.995 0.010 0.4u 3.50
G76C13 7.62 0.46 2.24 0.995 0.010 0.95 3.10
G33D13 7.62 0.46 2.24 0.995 0.010 1.77 2.60
G55D13 7.62 0.46. 2.24 0.995 0.010 1.78 2.61
. G27E13  7.62 0.46 2.24 0.995 0.010 3.56 2.50
G50E13 7.62 0. 46 2.24 0. 995 0.010 3.58 2. 15
G56E13 7.62 0.u6 2.24 0.995 0.010 3.58 2.15
GS57F13 7.62 0.46 2.24 0.995 0.010 5.36 1. 94
G54F13 7.62 0. 46 2. 24 0.995 0.010 5.30 1.85
G596G613 7.62 0. 86 2.204 0. 995 0.010 7.08 1.80
G53H13 7.62 0.46 2.24 0.995 0-010 8.91 1.63
G60H13 T.62 0. 46 2.24 0. 995 0.010 8.90 1.65
G64T13 7.62 0. 46 2. 24 0.995 0.010 10. 54 1.u5
G73I13 T7.62 0.46 2.24 0.995 0.010 10.54 1. 45
G78J13 7.62 0.u6 2.24 0.995 0.010 12.23 1. 40
G83J13 7.62 0. 46 2. 24 0.995 0-.010 12.28 1.45
G68K13 7.62 0.46 2.24 0.995 0.010 13.95 1. 35
G79113 7.62 0. 46 2.24 0.995 0.010 15.65 1.30
Ggum13 7.62 0. 46 2.24 0.995 0-010 17.15 1.10
G89n13 T7.62 0.46 2.24 0.995 0.010 0.0 . 3.65
G90D13 7.62 0. 46 2.20 0.995 0.010 1.73 2.80
G91F13 7.62  0.46 2.24 0.995 0.010 5.26 1.73
G92113 7.62 0.46 2.24 0.995 0.010 10.51 1.32
G93113 7.62 0.u46 2.24 0.995 0.010 10.48 1. 37
G9u4A13 7.62 0.u6 2.24 0. 995 0.010 0.0 3. 65
G95D13 7.62 0.46 2.24 0.995 0.010 1.74 2.60
G96F13 7.62 0.46 2.24 0.995 0.010 5. 24 1.80
G971I13 7.62 0. 46 2.24 0.995 0.010 10. 45 .41
PO1A13 7.62 0.63 1.17 0.995 0.010" 0.0 1.75
P0O2B13 7.62 0.63 1.17 0.995 0.010 0.u5 1.24
P0O3C13 7.62 0.63 1.17 0.995 0.210 N.95 0-95
POLDI3 7.62 0.63 1.17 0.995 0.010 1.78 0.50
POSE13 7.62 0.63 1.17 0.995 0.010 3.57 0. 25
PO6A13 7.62 0.63 1.17 0.995 . 0.010 0.0 1.72
P07B13 7.62 0.63 1.17 0.995 0.010 0.45 1.30
P08C13 7.62 0.63 1.17 0.995 0.010 0.94 0. 85
pP09D13 7.62 0.63 1.17 0. 995 0.010 1.78 0.55
P10E13 7.62 0.63 1.17 0.995 0.010 3.57 0.28
PO1A16 15. 24 0.63 1.17 0. 995 0.010 0.0 1.58
PO2B16 15. 24 0.63 1.17 0.995 0.010 0-11 1.u47
P03C16 15.24 0.63 1.17 0.995 0.210 0.23 1. 38
POUDI6 15. 24 0.63 1. 17 0. 995 0.010 0.u4 1.10
POSE16 15. 24 0.63 1.17 0.995 0.010 0.88 0. 86
PO6F16 15.24 0.63 1.17 0.995 0.9010 1.32 0.77
P07G16 15. 24 0.63 1.17 0. 995 0.010 1.77 0.40
PO8H16 15. 24 0.63 1.17 0. 995 0.010 2.23 0. 25
P09I16 15.24 0.63 1.17 0.995 0.010 2.66 0.21



Table 100 (coantinaed)
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P10J16 15.24 0.63 1.17 0.995 0.210 3.09 0. 15
P11K16 15. 24 0.63 1.17 0. 995 0.010 3.51 0.10
P12L16 15.24 0.63 1.17 0.995 0.210 3.93 0.08
GO1A16 15. 24 0. 46 2. 20 0. 995 0.010 0.0 4.10
G02p16 15.24 0.46 2.24 0.995 0.010 0. 44 3.12
GO3E16 15.24 0.46 2.24 0.995 0.010 0.88 3.03
GOULF16 15. 24 0.6 2.20 0.995 0.010 1.32 2.50
G05G16 15.24 0.46 2.24 0.995 0.010 1.76 2.53
- GO6H16 15.24 0.46 2.24 0.995 0.010 2.20 2.58
GO07I16 15.24 - 0.46 2. 24 0.995 0.010 2. 64 2.45
G08J16 15.24 0.46 2.24 0.995 0.010 3.07 2.30
GO9K16 15.24 0.46 2.24 0.995 0.010 3.50 2. 26
G10L16 15. 24 0.046 2. 204 0.995 0.010 3,90 2.26
G11M16 15.24 0.46 2.24 0.995 0.010 4.32 2. 21
s01a13 7.62 0.19 1.72 0.995. 0.010 0.0 1. 20
S02B13 7.62 0. 19 1.72 0. 995 0.010 0.44 1.10
s03c13 7.62 0.19 1.72° 0.995 0.210 0.93 1.02
souDp13 7.62 0. 19 1.72 0.995 0.010 1.76 1. 05
SO05E13 7.62 0.19 1.72 0.995 0.010 3.52 0.68
SO06F13 7.62 0. 19 1.72 0.995 0.010 5.30 0.63
.S07A13 7.62 0.19 1.72 0.995 0.010 0.0 1.15
s08c13 7.62 0.19 1.72 0.995 0.010 0.93 1. 25
S09G13 T7.62 0. 19 1.72 0.995 0.010 7.03 0.60
S10H13 7.62 0.19 1.72 0.995 0.0210 8.67 0. 45
S11I13 - 7.62 0.19 1.72 0.995 0.010 10. 35 0.40
A01A13 7.62 0.62 1.99 0.995 0.010 0.0 5.00
A02B13 7.62 0.62 1.99 0.995 0.910 0.49 4. 30
A03C13 - 7.62 0.62 1.99 0.995 0.010 0.9t 3.85
AO04D13 7.62° 0.62 1.99 . 0.995 0.210 1.77 3.18
AOSE13 7.62 0.62 1.99 0.995 0.010 3.51 2.59
AQO6F13 7.62 0.62 1.99 0.995 0.010 5.28 2.02
A07G13 7.62 0.62 1.99 0.995 0.010 7.03 1.82
A0OBH1] 7.62 0.62 1.99 0.995 0.010 8.79 1.60
A09I13 7.62 0.62 1.99 0.995 0.210 10.57 1.59
A10J13 7.62 0.62 1.99 0.995 0.310 12.33 1.33
A11K13 7.62 0.62 1.99 0.995 0.010 14,07 -1.28
A12L13 7.62 0.62 1.99 0.995 0.010 15.74 1. 21
A13M13 - 7.62 0.62 1.99 0.995 0.010 17.42 1. 23
KO1A13 7.62 0.62 2. 20 0.995 0.010 0.0 4.97
K03c13 - 7.62 0.62 2.20 0.995 0.010 0.92 4. 15
KOuD13 7.62 0.62 2.20 0.995 0.010 1. 75 3.80
KO5E13 7.62 0.62 2.20 0.995 0.010 3.51 3.05
KO6A13 7.62 0.62 2.20 0.995 0.010 0.0 4.80
K07G13 7.62 0.62 2.20 0.995 0.010 7.02 2. 27
K0O8B13 7.62 0.62 2.20 0.995 0.010 O.uu u.65
K09113 T7.62 0.62 2.20 0.995 0.010 10.57 2.02
K10K13 7.62 0.62 2.20 0.995 0.010 14.03 1.92
K11M13 7.62 0.62 2.20 0.995 0.010 17,44 1.75
co1a13 7.62 0.32 2.24 0.995 0.010 0.0 2.88



Table 10 (continued)
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c02B13 7.62 0.32 2.24 0.995 0.010 0.43 2.32
co3c13 7.62 0.32 2.24 0.995 0.010 0.92 1.90
coupi3 7.62 0.32 2.24 0.995 0.010 1.76 1.60
COSE13 7.62 0.32 2.24 0.995 0.010 3.48 1. 36
C06G13 7.62 0.32 2.24 0.995 0.010 6.97 1.03
C07G13 7.62 0.32 2. 24 0.995 0.010 6.98 1. 08
c08113 7.62 0.32 2.24 0.995 0.010 10.45 0.96
CO09K13 7.62 0.32 2.24 0.995 0.010 13.82 . 0.80
ci1omM13 7.62 0.32 2.24 0.995 0.010 17. 26 0.78
MO1E13 7.62 0.46 2.24 0.995 0.010 3.49 2. 40
MOUF13 7.62 0. 46 2.24 0.995 0.010 5.23 1. 87
M0S5G13 7.62 0. 46 2. 24 0.995 0.010 6.97 1.70
402613 7.62  0.46 2.24 0.995 0.210 6.98 1.68
MO7G13 7.62 0. 46 2.24.  0.995 0.010 7. 04 1.67
MO6H13 7.62 0. 46 2.24 0.995 0.010 8.78 1.68
M03T13 7.62 0.46 2.24 0.995 0.010 10.51 1. 55
MO9K13 7.62 0. 46 2. 20 0. 995 0.010 14,06 1.32
M29EU43 7.62 0.u6 2. 20 1.100 0.038 3. 54 1.06
M30F43 T.62 0.46 2.24 1.100 0.038 5. 31 1.04
M31G43 7-62 0. 46 2.24 1.100 0.038 7.10 1.03
M32HU43 7.62 0. 46 2.20 1.100 0.038 8.87 0. 87
M33J343 7.62 0.46 2.28 1.100 0.038 12.40 0. 88
M23E73 7.62 0.u46 2.24 1. 140 0.069 3.54 0.93
M24F73 7.62 0.46 2.24 1.140 0.057 5. 33 0.88
M25G73 7.62 0.u6 2. 24 1.140 0.065 7.10 0.75
M26H73 7.62 0.u6 2. 20 1.140 0.065 8.87 0.77
M27373 7.62 0.46 2.24 1.140 0.0564 12. 42 0.61
M1/7EY3 7.62 0. 46 2.24 1. 150 0.091 3.54 0.72
M18F93 7.62 0.46 2.24 1.150 0.031 5.31 0.72
M19G93 = 7.62 0.46 2.24 1.150 0.032 7.05 0.63
M20H93 7.62 0.46 2.24 1. 150 0.089 8.81 0.62
421393 7.62 0.46 2.24 1.150 0.038 12. 32 0.58
M12E113 7.62 0.46 - 2.24 1.160 0.110 3.53 0.60
M13F113 7.62  0.u46 2. 24 1. 160 0.116 5.29 0.67
M14G113 7.62 0.46 2.24 1.160 0.114 7.02 0.60
M15H113 7.62 0. 46 2.20 1. 160 0.115 8.77 0.58
4163113 7.62 0.46 2.24 1. 160 0.114 12. 28 0.51
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APPENDIX D
OVERALL PHASE HOLDUP DATA

p_e;eeQ_PrOH' he Literature -

The.overall gas aed‘solid‘ holddps “obtained from the
*literaturevjand-USed in Egs.  (29) and (30) are pceeented in’
'Table 11... The oeadings in the table are the same as those
in Table 10 vith the addition of the follovidg; .
| A‘1. UL is the liquid velocity in cm/sec,
2., EL is the overall liquid.holéup;
3. EG is the overall gas hofaﬁp,
4o ﬁs is.the‘overall solid holdup.
The headlng labeled "LITR" 1ndlcates the reference forA
that line of data. ,The code corresponds to the fal;owlng:
o 1. DAKS is Dakshinamurty et a1.'.t1971], |
~2° Osr4  is.OStergaard [1965]),
3. xrﬁ s Kim et al. [1975];
aa'-E?VAois Efremov and Vakhrushev [1970],
-50‘ BREC is”Brnce.apd Revel-chlon 119741,
6o QSTH is Ostergaard and Thiesen [1966],
7. 'ﬁIos is nichelsen and Ostergaard [1970],
8. - BHEP is Bhafialand_ﬁbstein [(1974],
9. MUKH is»uukﬁerjee et al. [1974),
10. RiGC is Rigby and Capes [1970],
"11.  KHOS is ‘Khosrowshahi et al. [EQ?S];

12. BLOX is Bloxom et al. (1975]).

137




o 138
Table"--ﬁ. dverali phase holddps 6btained Afrom' the literature
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LITR DC DP RHOS RHOL MUL UG UL EL EG ES

DAKS 5.6 0.13 2.70 0.995 0.008 0.0 2.7 0.583
DAKS 5.6 0.13 2.70 0.995 0.008 0.4 2.7 0.598
DAKS 5.6 0.13 2.70 0.995 0,008 0.8 2,7 0.597
DAKS 5.6 0.13 2.70 0.995 0,008 1.1 2.7 0. 586
DAKS 5.6 0.13 2.70 0.995 0.008 3.4 2,7 0.538
DAKS 5.6 0.3 2.70 0,995 0.008 3.8 2.7 0.511
DAKS 5.6 0.13 2.70 0.995 0,008 3.9 2.7 0,492
DAKS 5.6 0.13 2.70 0.995 0,008 0.0 2,7 0.661
DAKS 5.6 0.13 2.70 0.995 0.008 0.4 1.8 0. 680
DAKS 5.6 0.-13 2.70 0.995 0.008 0.8 1.8 0.676
DAKS 5.6 0.13 2.70 0.995 0.008 1.1 1.8 0.670
DAKS 5.6 0.13 2.70 0,995 0.008 1.8 1,8 0.647
DAKS 5.6 0.13 2.70 0.995 0,008 2.4 1.8 0.638
DAKS 5.6 0.13 2.70 0.995 0.008 3.4 1.8 0.606
DAKS 5.6 0.13 2.70 0.995 0,008 3.8 1.8 0.594
DAKS 5.6 0.13 2,70 0,995 0,008 3,9 1.8 0. 588
DAKS 5.6 0.13 2.70 0.995 0.008 0.0 5.0 0.462
DAKS 5.6 0.13 2.70 0.995 0,008 0.4 5.0 0. 461
DAKS 5.6 0.13 2.70 0.995 0,008 0.8 5,0 0.461
DAKS 5.6 0.13 2.70 0.995 0.008 1.1 5.0 0. 459
DAKS 5.6 0.13 2.70 0,995 0.008 1.8 5.0 0,450
DAKS S.6 0.13 2.70 0.995 0.008 3.4 5.0 0,427
DAKS 5.6 0.13 2.70 0.995 0,008 3.8 5.0 0. 411
DAKS 5.6 0.13 2.70 0,995 0.008 3.9 .5.0 0,409
DAKS 5.6 0.13 2.70 0.995 0.008 0.0 4,2 0. 501
DAKS 5.6 0.13 2.70 0,995 0.008 0.4 4,2 0,512
DAKS 5.6 0.13 2.70 0.995 0,008 0,8 4,2 0.507
DAKS 5.6 0.13 2.70 0,995 0.008 1.1 4.2 0.497
DAKS 5.6 0.13 2.70 0.995 0.008 1.8 4.2 0.483
DAKS 5.6 0.13 2.70 0.995 0,008 3.4 4.2 0,453
DAKS 5.6 0.13 2.70 0.995 0,008 3.8 4.2 0. 4u5
DAKS 5.6 0.13 2.70 0.995 0.008 3.9 4.2 0. 424
DAKS 5.6 0.13 2.70 0.800 0.017 0.0 5,7 0a U434
DAKS - 5.6 0.13 2.70 0.800 0.017 0.4 5.7 0.416
DAKS 5.6 0.13 2.70 0.800 0.017 0.9 5.7 0. 370
DAKS 5.6 0.13 2.70 0.800 0.017 1.4 5.7 0.333
DAKS 5.6 0.13 2.70 0.800 0.017 1.7 5.7 0.325
DAKS 5.6 0.13 2.70 0.800 0.017 0.0 4.8 0. 474
DAKS 5.6 0.13 2.70 0.800 0.017 0.t 4.8 0. U465
DAKS 5.6 0.13 2.70 0.800 0.017 0.9 4.8 0.412
DAKS 5.6 0.13 2.70 0.800 0.017 1.4 4.8 0,386
DAKS 5.6 0.13 2.70 0.800 0.0%7 1.7 4,8 0.362
DAKS 5.6 0.13 2.70 0.800 0.017 0.0 3.8 0.509
DAKS 5.6 0.13 2,70 0.800 0.017 0.4 3.8 0. 491
DAKS 5.6 0.13 2.70 0.800 0,017 0.9 3.8 0.u458
DAKS 5.6 0.13 2.70 0.800 0.017 1.4 3.8 0. 430
DAKS 5.6 0.13 2.70 0.800 0.017 1.7 3.8 0. 390
DAKS 5.6 0.13 2.70 0.800 0,017 0,0 3.1 0-.590
DAKS 5.6 0.13 2.70 0.800 0.017 0.8 3.1 0.543

-



Table 11

(continuel)

RO RUIL NGNS YO RGN GG ES RO RS N R RGN NS RO NGNS XU N EE NN RO N NS N, N NT N RY,

GRS RS RGN R R, ES, NT NS, BT, NS, X5,

LY TR Y.

AN ANRNNAATAANNDAIN NN NN RN NN

kY

DP RHOS RHOL
0.13 2.70 0.800
0.13 2.70 0.800
0.13 2.70 0.800
0.13 2.70 0.800
0.13 2.70 0.800
0.13 2.70 0.800
0.13 2.70 0.800
0.13 2.70 0.800
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.1% 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.1% 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11% 2.70 0.995
0.1% 2.70 0.995
0.11 2.70 0.995
0.11 2.7) 0.995
0.11 2.70 0.995
0.117 2.70 0.995%
0.11 2,70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.7) 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.11 2.70 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0,995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
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Table 11
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(continuel)

DP RHOS RHOL
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0,22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.22 2.71 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.80 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.4) 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.40 0.995
0.33 2.480 0.995
0.33 2.40 0.995

0.008
0.008
0.008
0. 008
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Table 11 (continued)
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LITR DC DP RHOS RHOL MOUL UG oL EL EG ES

DAKS 5.6 0.33 2.40 0.995 0.008 3.6 6.1 0.50u
DAKS 5.6 0.33 2.40 0.995 0.008 4.6 6.1 0. 494
OST 7.6 0.05 2.83 0.999 0.011 0.0 2.8 0. 258
OST 7.6 0.05 2.83 0.999 0.011 0.2 2.8 0.310
0ST 0.0 0.05 2.83 0.999 0.011 0.6 2.8 0.314
0ST 0.0 0.05 2.83 0.999 0.011 0.9 2.8 0. 314
OST 0.0 0.05 2.83 0.999 0.011 0.0 2.6 0. 295
OST 0.0 0.05 2.83 0.999 0.011 0.2 2.6 0.331
osT 0.0 0.05 2.83 0.999 0.011 0.6 2.6 0. 340
OST 0.0 0.05 2.83 0.999 0.011 0.9 2.6 0.337
osT- 0.0 0.05 2.83 0.999 0.0t1 0.0 2.3 0. 320
0sT 0.0 0.05 2.83 0.999 0.011 0.2 2.3 0.354
OST 0.0 0.05 2.83 0.999 0.01% 0.6 2.3 0. 366
OST 0.0 0.05 2.83 0.999 0.011 0.9 2.3 0. 364
OST 0.0 0.05 2.83 0.999 0.01Y 0.0 2.0 0. 350
OsT .0.0 0.05: 2.83 0.999 0.011 0.2 2.0 0.378
OST 0.0 0.05 2.83 0.999 0.011 0.6 2.0 0. 387
0ST 0.0 0.05 2.83 0.999 0.011. 0.9 2.0 0.389
OST 0.0 0.05 2.83 0.999 0.017 0.0 1.7 0.376
OsT 0.0 0.05 2.83 0.999 0.011 . 0.2 1.7 0.406
0ST 0.0 0.05 2.83 0.999 0.011 0.6 1.7 0.412
osT 0.0 0.05 2.83 0.999 0.011 0.9 1.7 0.413
OST 0.0 0.05 2.83 0.999 0.011 0.0 1.4 0.408
0sT 0.0 0.05 2.83 0.999 0.011 0.2 1.4 0.425
OST 0.0 0.05 2.83 0.999 -0.011 0.6 1.4 0.430
OSsT 0.0 0.05 2.83 0.999 0.011 0.9 1.4 0.447
0OsT 0.0 0.05 2.83 0.999 0.011 0.0 1.1 0. 457
OsT 0.0 0.05 2.83 0.999 0.011 0.2 1.1 0.u460
OST 0.0 0.05 2.83 0.999 0.011 0.5 1.1 0.466
OsT 0.0 0.05 2.83 0.999 0.011 0.9 1.1 0.476
OST 0.0 0.03 2.40 0.998 0.009 0.0 1.9 0. 177
OST 0.0 0.03 2.40 0.998 0.009 0.8 1.9 0.231
0ST 0.0 0.03 2.40 0.998 0.009 0.7 1.9 0. 260
OST 0.0 0.03 2.40 0.998 0.009 1.1 1.9 0.265
OST 0.0 0.03 2.40 0.998 0.009 1.3 1.9 0. 283
osT 0.0 0.03 2.40 0.998 0.009 1.8 1.9 0.282
OsST 0.0 0.03 2.40 0.998 0.009 0.0 1.1 0. 307
OST 0.0 0.03 2.40 0.998 0.009 0.8 1.1 0.333
0SsT 0.0 0.03 2.40 0.998 0.009 0.7 1.1 0. 342
OST 0.0 0.03 2.40 0.998 0.009 1.1 1.1 0.353
OST 0.0 0.03 2.40 0.998 0.009 1.3 1.1 0. 355
OsT 0.0 0.03 2.40 0.998 0.009 1.8 1.1 0. 354
OST 1.2 0.05 2.90 0.998 0.009 0.0 3.4 0. 200
OsST 1.2 0.05 2.90 0.998 0.009 0.0 3.4 0.203
0sT 1.2 0,05 2.90 0.998 0.009 0.0 3.4 0. 208
osT 1.2 0.05 2.90 0.998 0.009 0.1 3.4 0.211
OST 1.2 0.05 2.90 0.998 0.009 0.1 3.4 0.215
OsT 1.2 0.05 2.90 0.998 0.009 0.1 3.4 0.218
OST 1.2 0.05 2.90 0.998 0.009 0.2 3.4 0.222
osT 1.2 0.05 2.9 0.998 0.009 0.2 3.4 0.227



Table 11 (continuel)

LITR DC DP RHOS RHOL MUL UG UL EL EG ES
OST 1.2 0.05 2.90 0.998 0.009 0.3 3.4 0.225
OST 1.2 0.05 2.90 0.998 0.009 0.4 3.4 0.229
OST 1.2 0.05 2.90 0.998 0.009 0.5 3.4 0.226
OST 1.2 0.05 2.90 0.998 0.009 0.0 2.9 0.239
OST <2 0.05 2.90 0.998 0.009 0.0 2.9 0. 245
OST 1.2 0.05 2.90 0.998 0.009 0.0 2.9 0. 248
osT 1.2 0.05 2.90 0.998 0.009 0.1 2.9 0.249
OST 1.2 0.05 2.90 0.998 0.009 0.1 2.9 0. 251
OST 1.2 0.05 2.90 0.998 0.009 0.1 2.9 0. 255
OST 1.2 0.05 2.90 0.998 0.009 0.2 2.9 0. 255
OST 1.2 0.05 2.90 0.998 0.009 0.2 2.9 0.257
osT 1.2 0.05 2.90 0.998 0.009 0.3 2.9 0. 259
OST 1.2 0.05 2.90 0.998 0.009 0.4 2.9 0.259
0SsT 1.2 0.05 2.90 0.998 0.009 0.5 2.9 0. 257
OST 1.2 0.05 2.90 0.998 0.009 0.0 2.3 0.292
oSsT 1.2 0.05 2.90 0.998 0.009 0.0 2.3 0.303
OST 1.2 0.05 2.90 0.998 0.009 0.1 2.3 0.303
0SsT 1.2 0.05 2.90 0.998 0.009 0.1 2.3 0. 304
OST 1.2 0.05 2.90 0.998 0.009 0.1 2.3 0.308
OST 1.2 0.05 2.90 0.998 0.009 0.2 2.3 0.309
OsT 1.2 0.05 2.90 0.998 0.009 0.2 2.3 0.309
OST 1.2 0.05 2.90 0.998 0.009 0.3 2.3 0. 309
OST 1.2 0.05 2.90 0.998 0.009 0.8 2.3 0.308
0ST 1.2 0.05 2.90 0.998 0.009 0.5 2.3 0.304
KINM 4.8 0.60 2.30 0.960 0.014 0.0 7.7 0.502
KIN 4.8 0.60 2.30 0.960 0.014 1.5 7.7 0.502
KIM 4.8 0.60. 2.30 0.960 0.014 3.4 7.7 0.479
KINM 4.8 0.60 2.30 0.960 0.014 9.9 7.7 0.0422
KIM 4.8 0.60 2.30 0.960 0.014 16.3 7.7 0.371
KIM 4.8 0.60 2.30 0.960 0.014 0.0 3.8 0.611
KIN 4.8 0.60 2.30 0.960 0.014 1.5 3.8 0.601
KIM 4.8 0.60 2.30 0.960 0.014 3.4 3.8 0.582
KIN 4.8 0.60 2.30 0.960 0.014 9.9 3.8 0. 545
KIM 4.8 0.60 2.30 0.960 0.0148 16.3 3.8 0.u88
KIN 4.8 0.60 2.30 1.090 0.024 0.0 7.7 0. 482
KIM 4.8 0.60 2.30 1.090 0.024 1.5 7.7 0.464
KIM 4.8 0.60 2.30 1.090 0.0284 5.7 7.7 0.416
KIM 4.8 0.60 2.30 1.090 0.024 11.3 7.7 0. 384
KINM 4.8 0.60 2.30 1.090 0.024 16.3 7.7 0. 351
KIM 4.8 0.60 2.30 1.090 0.024 0.0 3.8 0.600
KIM 4.8 0.60 2.30 1.090 0.024 1.5 3.8 0.576
KIM 4.8 0.60 2.30 1.090 0.024 5.7 3.8 0. 544
KIN 4.8 0.60 2.30 1.090 0.024 11.3 3.8 0.482
KIM 4.8 0.60 2.30 1.090 0.024 16.3 3.8 0. ua45
KIM 4.8 0.60 2.30 1.000 0.200 0.0 7.7 0. 355
KIM 4.8 0.60 2.30 1.000 0.200 1.5 7.7 0.336
KIM 4.8 0.60 2.30 1.000 0.200 5.7 7.7 0.313
KIM 4.8 0.60 2.30 1.000 0.200 11.3 7.7 0.313
KIM 4.8 0.60 2.30 1.000 0.200 0.0 3.8 0.u87
KIM 4.8 0.60 2.30 1.000 0.200 1.5 3.8 0.487
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Table 11 (continaned)

LITR DC DP RHOS RHOL MUL UG oL EL EG ES

KIM 4.8 0.60 2.30 1.000 0.200 5.7 3.8 0. 464
KIM 4.8 0.60 2.30 1.000 0.200 11.3 3.8 0. 431
KIM 4.8 0.60 2.30 1.000 0.200 16.3 3.8 0.421
KIM 4.8 0.60 2.30 1.000 0.010 0.0 7.7 0.512
KIM 4.8 0.60 2.30 1.000 0.010 1.5 7.7 0.512
KINM 4.8 0.60 2.30 1.000 0.010 S.7 7.7 0.479
KIM 4.8 0.60 2.30 1.000 0.010 11.3 7.7 0. 441
KIM 4.8 0.60 2.30 1.000 0.010 16.3 7.7 0.408
KIM 4.8 0.60 2.30 1.000 0.010 0.0 3.8 0.615
KIM 4.8 0.60 2.30 1.000 0.010 t.5 3.8 0.611
KIH 4.8 0.60 2.30 1.000 0.010 5.7 3.8 0.573
KIM 4.8 0.60 2.30 1.000 0.010 11.3 3.8 0.549
KIM 4.8 0.60 2.30 1.000 0.010 16.3 3.8 0.535
KIM 4.8 0.60 2.30 1.170 0.076 0.0 7.7 0. 445
KIM 4.8 0.60 2.30 1.170 0.076 1.5 7.7 0.u426
KIM 4.8 0.60 2.30 1.170 0.076 5S.7 7.7 0.375
KIM 6.8 0.60 2.30 1.170 0.076 11.3 7.7 0. 341
KIM 4.8 0.60 2.30 1.170 0.076 16.3 7.7 0.341
KINM 4.8 0.60 2.30 1.170 0.076 0.0 3.8 0. 548
KIM 6.8 0.60 2.30 1.170 0.076 1.5 3.8 0. 539
KIM 4.8 0.60 2.30 1.170 0.076 5S.7 3.8 0.478
KIM 4.8 0.60 2.30 1.170 0.076 11.3 3.8 0. 421
KIM 4.8 0.60 2.30 1.170 0.076 16.3 3.8 0. 384
KINM 4.8 0.60 2.30 1.000 0.700 0.0 7.7 0.285
KIM 4.8 0.60 2.30 1.000 0.700 1.5 7.7 0. 290
KIM 4.8 0.60 2.30 1.000 0.700 2.9 7.7 0. 294
KIM 4.8 0.60 2.30 1.000 0.700 5.7 7.7 0.299
KIM 4.8 0.60 2.30 1.000 0.700 8.6 7.7 0. 304
KIM 4.8 0.60 2.30 1.000 0.700 0.0 3.8 0.407
KIM 4.8 0.60 2.30 1.000 0.700 1.5 3.8 0.416
KIM 4.8 0.60 2.30 1.000 0.700 2.9 .3.8 0.6421
KIM 4.8 0.60 2.30 1.000 0.700 5.7 3.8 0. 431
KIM 4.8 0.60 2.30 1.000 0.700 10.8 3.8 0.421
KIM 4.8 0.26 2.52 1.090 0.014 0.0 7.7 0. 495
KINM 4.8 0.26 2.52 1.090 0.014 1.8 7.7 0. 495
KIM 4.8 0.26 2.52 1.090 0.014 2.9 7.7 0.4u5
KIM 4.8 0.26 2.52 1.090 0.014 S.7 7.7 0. 435
KIM 4.8 0.26 2.52 1.090 0.014¢ 0.0 3.8 0.57S
KIM 4.8 0.26 2.52 1.090 0.0t 1,4 3.8 0. 565
KIM 4.8 0.26 2.52 1.090 0.014 2.9 3.8 0. 555
KIMm 4.8 0.26 2.52 1.090 0.014 5.7 3.8 0. 445
KIM 4.8 0.26 2.52 1.090 0.024 0.0 7.7 0. 360
KIM 4.8 0.26 2.52 1.090 0.024 1.4 7.7 0. 350
KINM 4.8 0.26 2.52 1.090 0.028 2.8 7.7 0. 335
KIM 4.8 0.26 2.52 1.090 0,024 5S.6 7.7 0.330
KIM 4.8 0.26 2.52 1.090 0.024 0.0 3.8 0.535
KIM 4.8 0.26 2.52 1.090 0.024 1.4 3.8 0. 530
KINM 4.8 0.26 2.52 1.090 0.026 2.8 3.8 0.525
KIM 4.8 0.26 2.52 1.090 0.024 5.6 3.8 0.510
KIM 4.8 0.26 2.52 1.090 0.085 0.0 7.7 0.415



Table 11

(continuel)
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Table 11 (coantinued)

D - D - — R - D - - - — - - — - D R - > W WD T - D WP D WD A A WD AP - ——— -

LITR DC DP RHOS RHOL MOUL UG oL EL EG ES

KIN 4.8 0.10 2.95 1.090 0.024 0.0 3.8 0.413
KIM 4.8 0.10 2.95 1.090 0.024 0.7 3.8 0. 435
KINM 4.8 0.10 2.95 1.090 0.024 1.0 3.8 0.0643
KIn 4.8 0.10 2.95 1.090 0.024 3.1 3.8 0. 465
KIM 4.8 0.10 2.95 1.090 0.024 5.6 3.8 0.391
KIn 4.8 0.10 2.95 1.000 0.057 0.0 7.6 0.199
KIM 4.8 0.10 2.95 1,000 0.057 0.7 7.6 0.230
KINn 4.8 0.10 2.95 1.000 0.057 1.4 7.6 0. 248
KIM 4.8 0.10 2.95 1.000 0.057 3.1 7.6 0.278
KIM 4.8 0.10 2.95 1.000 0.057 5.6 7.6 0.261
KInM 4.8 0.10 2.95 1.000 0.057 0.0 5.4 0. 361
KIn 4.8 0.10 2.95 1.000 0.057 0.7 5.4 0.374
KIM 4.8 0.10 2.95 1,000 0.057 1.4 5.4 0.370
KIM 4.8 0.10 2.95.1.000 0.057 3.1 5.4 0. 370
KIM 4.8 0.10 2.95 1.000 0.057 S.6 5.4 0.303
KIM 4.8 0.10 2.95 0.960 0.014 0.0 7.6 0.174
KIn 4.8 0.10 2.95 0.960 0.018 0.7 7.6 0. 204
KIHM 4.8 0.10 2.95 0.960 0.014 1.4 7.6 0.217
KIN 4.8 0.10 2.95 0.960 0.014 3.1 7.6 0. 220
KIM 4.8 0.10 2.95 0.960 0.014 5.6 7.6 0. 235
KIN 4.8 0.10 2.95 0.960 0.014 0.0 5.4 0. 296
KIN 4.8 0.10 2.95 0.960 0.014 0.7 5.4 0. 322
KINM 4.8 0.10 2.95 0.960 0.012 1.4 5.4 0.330
KIM 4.8 0.10 2.95 0.960 0.014 3.1 S.4 0.343
KIM 4.8 0.10 2.95 0.960 0.014 5.6 5.4 0.3u8
KIM 4.8 0.10 2.95 1.150 0.0u6 0.0 7.6 0. 144
KIN 4.8 0.10 2.95 1.150 0.046 0.7 7.6 0.170
KINM 4.8 0.10 2.95 1.150 0.046 1.4 7.6 0. 191
KINM 4.8 0.10 2.95 1.150 0.0u6 3.1 7.6 0. 209
KIN 4.8 0.10 2.95 1.150 0.046 S.6 7.6 0. 191
KIM 4.8 0.10 2.95 1.150 0.046 0.0 5.4 0. 287
KIM 4.8 0.10 2.95 1.150 0.086 0.7 5.4 0. 304
KIM 4.8 0.10 2.95 1.150 0.046 1.4 5.4 0.304
KIM 4.8 0.10 2.95 1.150 0.046 3.1 5.4 0.296
KIN 4.8 0.10 2.95 1.150 0.046 5.6 5.4 0. 291
KIM 4.8 0.10 2.95 1.000 0.063 0.0 7.6 0.122
KIM 4.8 0.10 2.95 1.000 0.063 0.7 7.6 0.170
KIHM 4.8 0.10 2.95 1.000 0.063 1.4 7.6 -—. 0.213
KIM 4.8 0.10 2.95 1.000 0.063 3.1 7.6 0.222
KIM 4.8 0.10 2.95 1,000 0.063 5.6 7.6 0. 191
KIn 4.8 0.10 2.95 1.000 0.063 0.0 5.4 0.274
KIN 4.8 0.10 2.95 1.000 0.063 0.7 5.4 0.309
KIM 4.8 0.10 2.95 1.000 0.063 1.4 5.4 0.326
KIN 4.8 0.10 2.95 1.000 0.063 3.1 5.4 0.300
KIM 4.8 0.10 2.95 1.000 0.063 5.6 5.4 0.278
EFVA 10.2 0.22 2.50 0.999 0.010 0.0 11.0 0. 287
EFVA 10.2 0.22 2.50 0.999 0.010 0.2 11.0 0. 287
EFVA 10.2 0.22 2.50 0.999 0.070 0.4 11.0 0. 281
EFVA 10.2 0.22 2.50 0.999 0.010 0.7 11.0 0. 287
EFVA 10.2 0.22 2.50 0.999 0.010 1.0 11.0 0.290



Table 11

10. 2

10.2
10.2
10.2

(continued)

DP RHOS RHOL
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.22 2.50 0.999
0.21 2.46 0.995
0.21 2.46 0.995
0.21 2.46 0.995
0.21 2.46 0.995
0.21 2.46 0.995
0.21 2.46 0.995
0.21 2,46 0.995
0.21 2.46 0.995
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0.21 2.46 0.995
0.21 2.46 0.995
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0.06 2.46 0.999
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0.06 2.94 0.999
0.06 2.94 0.999
0.06 2.94 0.999
0.06 2.94 0.999
0.06 2.94 0.999
0.06 2.94 0.999
0.06 2.46 0.999
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Table 11 (continued)

LITR DC DP RHOS RHOL MUL UG oL EL EG ES

EPVA 10.0 0.06 2.46 0.999 0.010 0.3 5.2 0. 212
EFVA 10.0 0.06 2.46 0.999 0.010 " 0.6 5.2 0. 221
EFVA 10.0 0.06 2.46 0.999 0.010 0.9 5.2 0.233
EFVA 10.0 0.06 2.46 0.999 0.010 1.3 5.2 0.237
EFVA 10.0 0.06 2.46 0.999 0.010 1.8 5.2 0. 239
EFVA 10.0 0.06 2.46 0.999 0.010 2.3 5.2 0.240
EPVA 10.2 0.06 2.94 0.999 0.010 0.0 3.6 0. 200
EFVA 10.2 0.06 2.94 0.999 0.010 0.2 3.6 0. 271
EFVA 10.2 0.06 2.94 0.999 0.010 0.4 3.6 0.273
EFVA 10.2 0.06 2.94 0.999 0.010 0.7 3.6 0.276
EFVA 10.2 0.06 2.94 0.999 0.010 0.9 3.6 0. 282
EFVA 10.2 0.06 2.94 0.999 0.010 1.4 3.6 0.283
EFVA 10.2 0.06 2.94 0.999 0.010 1.8 3.6 , 0.282
EFVA 10.2 0.06 2.94 0.999 0.010 1.9 3.6 0.282
DAKS 5.6 0.33 2.40 0.800 0.017 0.0 10.6 0.400
DAKS 5.6 0.33 2.40 0.800 0.017 0.5 10.6 0. 388
DAKS 5.6 0.33 2.40 0.800 0.017 0.9 10.6 0.390
DAKS 5.6 0.33 2.40 0.800 0.017 1.2 10.6 0372
DAKS 5.6 0.33 2.40 0.800 0.017 1.9 10.6 0. 354
DAKS 5.6 0.33 2.40 0.800 0.017 2.6 10.6 0. 343
DAKS 5.6 0.33 2.40 0.800 0.017 3.4 10.6 0.324
DAKS 5.6 0.33 2.40 0.800 0.017 4.7 10.56 0. 300
DAKS 5.6 0.33 2.40 0.800 0.017 0.0 9.5 0. 437
DAKS 5.6 0.33 2.40 0.800 0.017 0.5 9.5 0.424
DAKS 5.6 0.33 2.40 0.800 0.017 0.9 9.5 0.412
DAKS 5.6 0.33 2.40 0.800 0.017 1.2 9.5 0. 398
DAKS 5.6 0.33 2.40 0.800 0.017 1.9 9.5 0.384
DAKS 5.6 0.33 2.40 0.800 0.017 2.6 9.5 0. 369
DAKS 5.6 0.33 2.40 0.800 0.017 3.3 9.5 0. 354
DAKS 5.6 0.33 2.40 0.800 0.017 4.7 9.5 0.310
DAKS 5.6 0.33 2.40 0.800 0.017 0.0 8.4 0. 453
DAKS 5.6 0.33 2.40 0.800 0.017 0.5 8.4 0. 446
DAKS 5.6 0.33 2.40 0.800 0.017 0.9 8.4 0.440
DAKS 5.6 0.33 2.40 0.800 0.017 1.2 8.4 0. 428
DAKS 5.6 0.33 2.40 0.800 0.017 1.9 8.4 0.u03
DAKS 5.6 0.33 2.40 0.800 0.017 2.6 8.4 0. 391
DAKS 5.6 0.33 2.40 0.800 0.017 3.4 8.9 0. 370
DAKS 5.6 0.33 2.40 0.800 0.017 4.8 8.4 0. 332
DAKS 5.6 0.33 2.40 0.800 0.017 0.0 7.6 0.500
DAKS 5.6 0.33 2.40 0.800 0.017 0.5 7.6 0. 482
DAKS 5.6 0.33 2.40 0.800 0.017 0.9 7.6 0.472
DAKS 5.6 0.33 2.4) 0.800 0.017 1.2 7.6 0.462
DAKS 5.6 0.33 2.40 0.800 0.017 1.8 7.6 0. 434
DAKS 5.6 0.33 2.u80 0.800 0.017 -2.6 7.6 0. 400
DAKS 5.6 0.33 2.40 0.800 0.017 3.8 7.6 0.387
DAKS 5.6 0.33 2.40 0.800 0.017 4.8 7.6 0. 357
DAKS 5.6 0.33 2.40 0.800 0.017 0.0 6.8 0.526
DAKS 5.6 0.33 2.40 0.800 0.017 0.5 6.8 0.500
DAKS 5.6 0.33 2.40 0.800 0.017 0.9 6.8 0. 497
DAKS 5.6 0.33 2.40 0.800 0.017 1.2 6.8 0.u84



Table 11 (continuel)

LITR DC DP RHOS RHJL MUL uG UL EFL EG ES

DAKS 5.6 0.33 2.40 0.800 0.017 1.8 6.8 0.054
DAKS 5.6 0.33 2.40 0.800 0.017 2.6 6.8 0.637
DAKS 5.6 0.33 2.40 0.800 0.017 3.4 5.8 0. 409
DAKS 5.6 0.33 2.4) 0.800 0.017 4.7 6.8 0-.378
DAKS 5.6 0.68 2.40 0.995 0.008 0.0 12.9 0.uus
DAKS 5.6 0.68 2.40 0.995 0.008 1.0 12.9 0. 438
DAKS 5.6 0.68 2.40 0.995 0.008 1.8 12.9 0.414
DAKS 5.6 0.68 2.40 0.995 0.008 2.8 12.9 0.408
DAKS 5.6 0.68 2.40 0.995 0.008 3.3 12.9 0. 391
DAKS 5.6 0.68 2.40 0.995 0.008 4.1 12.9 0.361
DAKS 5.6 0.68 2.40 0.995 0.008 0.0 10.8 0. 520
DAKS 5.6 0.68 2.40 0.995 0.008 1.0 10.8 0.514
DAKS 5.6 0.68 2.40 0.995 0.008 1.8 10.8 0.509
DAKS 5.6 0.68 2.40 0.995 0.008 2.8 1).8 0.495
DAKS 5.6 0.68 2.40 0.995 0.008 3.3 10.8 0. 480
DAKS 5.6 0.68 2.40 0.995 0.008 0.0 10.0 0.556
DAKS 5.6 0.68 2.40 0.995 0.008 0.6 10.0 0. 550
DAKS 5.6 0.68 2.40 0.995 0.008 0.8 10.0 0. 544
DAKS 5.6 0.68 2.40 0.995 0.008 1.0 10.0 0.550
DAKS 5.6 0.68 2.40 0.995 0.008 1.8 10.0 0.536
DAKS 5.6 0.68 2.40 0.995 0.008 2.8 10.0 0.518
DAKS 5.6 0.68 2.40 0.995 0.008 0.0 9.0 0.580
DAKS 5.6 0.68 2.40 0.995 0.008 0.6 9.0 0.570
DAKS 5.6 0.68 2.40 0.995 0.008 0.8 9.0 0.565
DAKS 5.6 0.68 .2.40 0.995 0.008 1.0 9.0 0.562
DAKS 5.6 0.68 2.40 0.995 0.008 1.8 9.0 0.553
DAKS 5.6 0.68 2.40 0.995 0.008 2.8 9.0 0.540
DAKS 5.6 0.68 2.40 0.995 0.008 0.0 8.0 0.609
DAKS 5.6 0.68 2.40 0.995 0.008 0.6 8.0 0.591
DAKS 5.6 0.68 2.40 0.995 0.008 0.8 8.0 0-.589
DAKS 5.6 0.68 2.40 0.995 0.008 1.0 8.0 0.586
DAKS 5.6 0.68 2.40 0.995 0.008 1.8 8.0 0.573
DAKS 5.6 0.68 2.4)7 0.995 0.008 2.8 8.0 0.564
DAKS 5.6 0.68 2.40 0.800 0.017 0.0 14.6 0.452
DAKS 5.6 0.68 2.40 0.800 0.017 0.6 14.6 0.452
DAKS 5.6 0.68 2.u40 0.800 0.017 1.0 14.6 0.448
DAKS 5.6 0.68 2.40 0.800 0.017 1.4 14.56 0. 444
DAKS 5.6 0.68 2.40 0.800 0.017 1.9 14.6 0.439
DAKS 5.6 0.68 2.u40 0.800 0.017 2.7 16.6 0.409
DAKS 5.6 0.68 2.40 0.800 0.017 3.4 14.6 0. 398
DAKS 5.6 0.68 2.40 0.800 0.017 4.9 14,6 0. 382
DAKS 5.6 0.68 2.40 0.800 0.017 0.0 12.3 . 0.530
DAKS 5.6 0.68 2.40 0.800 0.017 0.6 12.3 0.524
DAKS 5.6 0.68 2.40 0.800 0.017 1.0 12.3 0.515
DAKS 5.6 0.68 2.40 0.800 0.017 1.4 12.3 0.509
DAKS 5.6 0.68 2.40 0.800 0.017 1.9 12.3 _ 0. 498
DAKS 5.6 0.68 2.40 0.800 0.017 2.7 12.3 0.470
DAKS 5.6 0.68 2.40 0.800 0.017 3.4 12.3 0. 455
DAKS 5.6 0.68 2.40 0.800 0.017 4.9 12.3 0. 439
DAKS 5.6 0.68 2.40 0.800 0.017 0.0 11.2 ' 0.561



Table 11 (continuel)

 — A — —— ———— — — - — - —— - — ——— — D - G G - ———— ——— -

LITR DC DP RHOS RHOL MOL UG UL EL EG ES

DARKS 5.6 0.68 2.u40 0.800 0.017 0.6 11.2 0.552
DAKS 5.6 0.68 2.40 0.800 0.017 1.0 11.2 0.539
DAKS 5.6 0.68 2.40 0.800 0.017 1.4 11.2 0.536
DAKS 5.6 0.68 2.40 0.800 0.017 1.9 11.2 0.526
DAKS 5.6 0.68 2.40 0.800 0.017 2.7 11.2 0. 491
DAKS 5.6 0.68 2.40 0.800 0.017 3.4 11.2 0.477
DAKS 5.6 0.68 2.40 0.800 0.017 4.9 11.2 0-465S
DAKS 5.6 0.68 2.40 0.800 0.017 0.0 10.5 0.591
DAKS 5.6 0.68 2.40 0.800 0.017 0.6 10.5 0.574
DAKS 5.6 0.68 2.4) 0.800 0.017 1.0 10.5 0.570
DAKS 5.6 0.68 2.40 0.800 0.017 1.4 10.5 0.567
DAKS 5.6 0.68 2.40 0.800 0.017 1.9 10.5 0.552
DAKS 5.6 0.68 2.40 0.800 0.017 2.7 10.5 0.517
DAKS 5.6 0.68 2.40 0.800 0.017 3.4 10.5 0.500
DAKS 5.6 0.68 2.40 0.800 0.017 4.8 10,5 0.483
DAKS 5.6 0.68 2.40 0.800 0.017 0.0 9.5 0-.635
DAKS 5.6 0.68 2.40 0.800 0.017 0.6 9.5 0.618
DAKS 5.6 0.68 2.40 0.800 0.017 1.0 9.5 0.602
DAKS 5.6 0.68 2.40 0.800 0.017 1.4 9.5 0.591
DAKS 5.6 0.68 2.40 0.800 0.017 1.9 9.5 0.576
DAKS 5.6 0.68 2.u40 0.800 0.017 2.7 9.5 0.539
DAKS 5.6 0.68 2.40- 0.800 0.017 3.4 9.5 0.524
DAKS 5.6 0.68 2.40 0.800 0.017 4.9 9.5 0.494
DAKS 5.6 0.49 2.26 0.995 0.008 0.0 11.9 0.459
DAKS 5.6 0.49 2.26 0.995 0.008 0.6 11.9 0. 4uu
DAKS 5.6 0.49 2.26 0.995 0.008 0.8 11.9 0. 428
DAKS 5.6 0.49 2.26 0.995 0.008 1.2 11.9 0.415
DAKS 5.6 0.49 2.26 0.995 0.008 1.8 11.9 0.412
DAKS 5.6 0.49 2.26 0.995 0.008 2.5 11.9 0. 395
DAKS 5.6 0.49 2.26 0.995 0.008 3.0 11.9 0.385
DAKS 5.6 0.49 2.26 0.995 0.008 3.5 11.9 0.358
DAKS 5.6 0.49 2.26 0.995 0.008 4.0 11.9 . 0.342
DAKS 5.6 0.49 2,26 0.995 0.008 0.0 11.3 0.u488
DAKS 5.6 0.49 2.26 0.995 0.008 0.6 11.3 0.467
DAKS 5.6 0.49 2.26 0.995 0.008 0.8 11.3 0.464
DAKS 5.6 0.49 2.26 0.995 0.008 1.2 11.3 0.458
DAKS 5.6 0.49 2.26 0.995 0.008 1.8 11.3 0.439
DAKS 5.6 0.49 2.26 0.995 0.008 2.5 11.3 0.417
DAKS 5.6 0.49 2.26 0.995 0.008 3.0 11.3 0.406
DAKS 5.6 0.49 2.26 0,995 0.008 3.5 11,2 0.379
DAKS 5.6 0.49 2.26 0.995 0.008 4.0 11.3 0.368
DAKS 5.6 0.49 2.26 0.995 0.008 0.0 10.5 0.500
DAKS 5.6 0.49 2.26 0.995 0.008 0.6 10.5 - 0.491
DAKS 5.6 0.49 2.26 0.995 0.008 0.8 10.5 0.482
DAKS 5.6 0.49 2.26 0.995 0.008 1.2 10.5 0.471
DARS 5.6 0.49 2.26 0.995 0.008 1.8 10.5 0. 455
DAKS 5.6 0.49 2.26 0.995 0.008 2.5 10.5 0.4us8
DAKS 5.6 0.49 2.26 0.995 0.008 3.0 10.5 0.023
DAKS 5.6 0.49 2.26 0.995 0.008 3.5 10.5 0.41u
DAKS 5.6 0.49 2.26 0.995 0.008 4.0 10.5 0. 394



Table 11 (continued)
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LITR ©DC DP RHOS RHOL MUL uG UL EL EG ES
DAKS 5.6 0.49 2.26 0.995 0.008 0.0 9.0 0.550
DAKS 5.6 0.49 2.26 0.995 0.008 0.6 9.0 0.526
DAKS 5.6 0.49 2.26 0.995 0.008 0.8 9.0 0.520
DAKS 5.6 0.49 2.26 0.995 0.008 1.2 9.0 0.509
DAKS 5.6 0.49 2.26 0.995 0.008 1.8 9.0 0.500
DAKS 5.6 0.49 2.26 0.995 0.008 2.5 9.0 0.471
DAKS 5.6 0.49 2.26 0.995 0.008 3.0 9.0 0.u461
DAKS 5.6 0.49 2.26 0.995 0.008 3.5 9.0 0. 445
DAKS 5.6 0.49 2.26 0.995 0.008 4.0 9.0 0.429
DAKS 5.6 0.49 2.26 0.995 0.008 0.0 8.0 0.579
DAKS 5.6 0.49 2.26 0.995 0.008 0.6 8.0 0. 550
DAKS 5.6 0.49 2,26 0.995 0.008 0.8 8.0 0. 541
DAKS 5.6 0.49 2.26 0.995 0.008 1.2 8.0 0.529
DAKS 5.6 0.49 2.26 0.995 0.008 1.8 8.0 0.511
DAKS 5.6 0.49 2.26 0.995 0.008 2.5 8.0 0.511
DAKS 5.6 0.49 2.26 0.995 0.008 3.0 8.0 0.499
DAKS S.6 0.49 2.26 0.995 0.008 3.5 8.0 0.483
DAKS 5.6 0.49 2.26 0.995 0.008 4.0 8.0 0.464
DAKS 5.6 0.49 2.26 0.800 0.017 0.0 10.9 0.554
DAKS 5.6 0.49 2.26 0.800 0.017 0.5 10.9 0.535
DAKS 5.6 0.u49 2.26 0.800 0.017 1.0 10.9 0.521
DAKS 5.6 0.49 2.26 0.800 0.017 1.3 10.9 0.506
DAKS 5.6 0.49 2.26 0.800 0.017 1.9 10.9 ' 0.502
DAKS 5.6 0.49 2.26 0.800 0.017 2.7 10.9 0.u89
DAKS 5.6 0.49 2.26 0.800 0.017 3.5 10.9 0.475
DAKS 5.6 0.49 2.26 0.800 0.017 4.8 10.9 : 0.u48
DAKS 5.6 0.49 2.26 0.800 0.017 0.0 10.2 0.580
DAKS 5.6 0.49 2.26 0.800 0.017 0.5 10.2 0.561
DAKS 5.6 0.49 2.26 0.800 0.017 1.0 10.2 0.551
DAKS 5.6 0.49 2.26 0.800 0.017 1.3 10.2 0.541
DAKS 5.6 0.49 2.26 0.800 0.017 1.9 1).2 0.529
DAKS 5.6 0.49 2.26 0.800 0.017 2.7 10.2 0.521
DAKS 5.6 0.49 2.26 0.800 0.017 3.5 10.2 0.501
DAKS 5.6 0.49 2.26 0.800 0.017 4.8 10.2 0. 469
DAKS 5.6 0.49 2.26 0.800 0.017 0.0 9.0 0.602
DAKS 5.6 0.49 2.26 0.800 0.017 0.5 9.0 0.600
DAKS 5.6 0.49 2.26 0.800 0.017 1.0 9.0 0.585
DAKS 5.6 0.49 2.26 0.800 0.017 1.3 9.0 0.572
DAKS 5.6 0.49 2.26 0.800 0.017 1.9 9.0 0.558
DAKS 5.6 0.49 2.26 0.800 0.017 2.7 S.0 0.537
DAKS 5.6 0.49 2.26 0.800 0.017 3.5 9.0 0.520
DAKS 5.6 0.49 2.26 0.800 0.017 4.8 9.0 0. 496
DAKS 5.6 0.49 2.26 0.800 0.017 0.0 7.8 0.649
DAKS 5.6 0.49 2.26 0.800 0.017 0.5 7.8 0.621
DAKS 5.6 0.49 2.26 0.800 0.017 1.0 7.8 0.599
DAKS 5.6 0.49 2.26 0.800 0.017 1.3 7.8 0.598
DAKS 5.6 0.49 2.26 0.800 0.017 1.9 7.8 0.583
DAKS 5.6 0.49 2.26 0.800 0.017 2.7 7.8 0.566
DAKS 5.6 0.49 2.26 0.800 0.017 3.5 7.8 0.547
DAKS 5.6 0.49 2.26 0.800 0.017 4.8 7.8 0.515
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Table 11 (continuel)
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LITR DC DP RHOS RHOL MUL UG oL EL EG ES
DAKS 5.6 0.u49 2.26 0.800 0.017 0.0 6.8 0.686
DAKS 5.6 0.49 2.26 0.800 0.017 0.5 6.8 0.666
DAKS 5.6 0.u49 2.26 0.800 0.017 1.0 6.8 0.640
DAKS 5.6 0.49 2.26 0.800 0.017 1.3 6.8 0.632
DAKS 5.6 0.49 2.26 0.800 0.017 1.9 6.8 0.618
DAKS 5.6 0.49 2.26 0.800 0.017 2.7 6.8 0.595
DAKS 5.6 0.49 2.26 0.800 0.017 3.5 6.8 0.571
DAKS 5.6 0.49 2.26 0.800 0.01'7 4.8 6.8 0. 540
DAKS 5.6 0.30 7.71 0.995 0.008 0.0 1t5.1 0.542
DAKS 5.6 0.30 7.71 0.995 0.008 0.6 15.1 0.528
DAKS 5.6 0.30 7.71 0.995 0.008 1.0 15. 0.516
DAKS 5.6 0.30 7.71 0.995 0.008 1.4 15.1 0.511
DAKS 5.6 0.30 7.71 0.995 0.008 1.9 15.1 0.509
DAKS 5.6 0.30 7.7t 0.995 0.008 2.6 15.1 0.484
DAKS 5.6 0.30 7.71 0.995 0.008 3.4 15.1 0.473
DAKS 5.6 0.30 7.71 0.995 0.008 4.7 15.1 0.461
DAKS 5.6 0.30 7.71 0.995 0.008 0.0 12.3 0.573
DAKS 5.6 0.30 7.7%1 0.995 0.008 0.6 12.9 0.567
DAKS 5.6 0.30 7.71 0.995 0.008 1.0 12.9 0.561
DAKS 5.6 0.30 7.71 0.995 0.008 1.4 12.9 0.558
DAKS 5.6 0.30 7.71 0.995 0.008 1.9 12.9 0. 549
DAKS 5.6 0.30 7.71 0.995 0.008 2.6 12.9 0.520
DAKS 5.6 0.30 7.71 0.995 0.008 3.4 12.9 0. 497
DAKS 5.6 0.30 7.71 0.995 0.008 4.7 12.9 0.876
DAKS 5.6 0.30 7.71 0.995 0.008 0.0 11.9 0.600
DAKS 5.6 0.30 7.71 0.995 0.008 0.6 11.9 0.600
DAKS 5.6 0.30 7.71 0.995 0.008 1.0 11.9 0.596
DAKS 5.6 0.30 7.71 0.995 0.008 1.4 11.9 0.591
DAKS 5.6 0.30 7.71 0.995 0.008 2.6 11.9 0.546
DAKS 5.6 0.30 7.71 0.995 0.008 3.4 11.9 0.532
DAKS 5.6 0.30 7.7% 0.995 0.008 4.7 11.9 0.516
DAKS 5.6 0.30 7.7%1 0.995 0.008 0.0 11.3 0.633
DAKS 5.6 0.30 7.71 0.995 0.008 0.6 11.3 0-615
DAKS 5.6 0.30 7.71 0.995 0.008 1.0 11.3 0.605
DAKS 5.6 0.30 7.71 0.995 0.008 1.4 11.3 0.600
DAKS 5.6 0.30 7.71 0.995 0.008 1.9 11.3 0.590
DAKS 5.6 0.30 7.71 0.995 0.008 2.6 11.3 0.566
DAKS 5.6 0.30 7.71 0.995 0.008 3.4 11.3 0.552
DAKS 5.6 0.30 7.71 0.995 0.008 4.7 11.3 0.525
DAKS 5.6 0.30 7.71 0.800 0.017 0.0 18.9 . 0.548
DAKS 5.6 0.30 7.71 0.800 0.017 0.3 18.9 0.528
DAKS 5.6 0.30 7.71 0.800 0.017 0.8 18.9 0.522
DAKS 5.6 0.30 7.71 0.800 0.017 1.3 18.93 0.517
DAKS 5.6 0.30 7.71 0.800 0.017 1.9 18.9 0.504
DAKS 5.6 0.30 7.71 0.800 0.017 3.0 18.9 0.500
DAKS 5.6 0.30 7.71 0.800 0.017 3.4 18.9 0.498
DAKS 5.6 0.30 7.71 0.800 0.017 4.1 18.9 0.489
DAKS 5.6 0.30 7.71 0.800 0.017 0.0 15.1 0.581
DAKS 5.6 0.30 7.71 0.800 0.017 0.3 15.1 0.564
DAKS 5.6 0.30 7.71 0.800 0.017 028 15.1 0.562



Table 11 (continued)
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LITR DC DP RHOS RHOL MOL UG UL EL EG ES

DAKS 5.6 0.30 7.71 0.800 0.017 1.3 15.1 0.553
DAKS 5.6 0.30 7.71 0.800 0.017 2.0 15.1 0.528
DAKS 5.6 0.30 7.71 0.800 0.017 3.0 15.1 0.533
DAKS 5.6 0.30 7.71 0.800 0.017 3.6 15.1 0.522
DAKS 5.6 0.30 7.71 0.800 0.017 4.1 15.1 0.508
DAKS 5.6 0.30 7.71 0.800 0.017 0.0 13.5 0.600
DAKS 5.6 0.30 7.71 0.800 0.017 0.3 13.5 0.612
DAKS 5.6 0.30 7.71 0.800 0.017 0.5 13.5 0.612
DAKS 5.6 0.30 7.71 0.800 0.017 0.8 13.5 0.600
DAKS 5.6 0.30 7.71 0.800 0.017 1.7 13.5 0.575
DAKS 5.6 0.30 7.71 0.800 0.017 3.0 13.5 0.575
DAKS 5.6 0.30 7.71 0.800 0.017 3.4 13.5 0.570
DAKS 5.6 0.30 7.71 0.800 0.017 4.1 13.5 0.560
DAKS 5.6 0.30 7.71 0.800 0.017 0.0 12.8 0.636
DAKS 5.6 0.30 7.71 0.800 0.017 0.3 12.8 0.644
DAKS 5.6 0.30 7.717 0.800 0.017 0.5 12.8 0.636
DAKS 5.6 0.30 7.71 0.800 0.017 0.8 12.8 0.630
DAKS 5.6 0.30 7.71 0.800 0.017 1.3 12.8 0.625
DAKS 5.6 0.30 7.71 0.800 0.017 1.9 12.8 0.595
DAKS 5.6 0.30 7.71 0.800 0.017 3.0 12.8 0. 595
DAKS 5.6 0.30 7.71 0.800 0.017 3.6 12.8 0.581
DAKS 5.6 0.30 7.71 0.800 0.017 4.1 12.38 0.572
BREC 4.6 0.20 2.75 0.995 0.008 2.5 15.7 0. 159
BREC 4.6 0.20 2.75 0.995 0.008 4.9 15.7 0.153
BREC 4.6 0.20 2.75 0.995 0.008 8.7 15.7 0. 151
BREC 4.6 0.20 2.75 0.995 0.008 11.5 15.7 0. 149
BREC 4.6 0.20 2.75 0.995 0.008 14.1 15.7 0.147
BREC 4.6 0.20 2.75 0.995 0.008 18.4 15.7 0. 143
BREC 4.6 0.20 2.75 0.995 0.008 2.5 14.6 0.182
BREC 4.6 0.20 2.75 0.995 0.008 4.9 14.6 0.178
BREC 4.6 0.20 2.75 0.995 0.008 8.7 14.56 0.174
BREC 4.6 0.20 2.75 0.995 0.008 11.5 14.6 0.172
BREC 4.6 0.20 2.75 0.995 0.008 14.1 14.6 0.171
BREC 4.6 0.20 2.75 0.995 0.008 18.4 14.6 0.168
BREC 4.6 0.20 2.75 0.995 0.008 26.0 14.6 0.161
BREC 4.6 0.20 2.75 0.995 0.008 2.5 13.1 0.229
BREC 4.6 0.20 2.75 0.995 0.008 4.9 13.1 0.231
BREC 4.6 0.20 2.75 0.995 0.008 8.7 13.1 0.232
BREC 4.6 0.20 2.75 0.995 0.008 11.5 13.1 0.234
BREC 4.6 0.20 2.75 0.995 0.008 4.1 13.1 0. 234
BREC 4.6 0.20 2.75 0.995 0.008 18.4 13.1 0.234
BREC 4.6 0.20 2.75 0.995 0.008 26.0 13.1 0.235
BREC 4.6 0.20 2.75 0.995 0.008 32.0 13.1 0. 229
BREC 4.6 0.20 2.75 0.995 0.008 37.5 13.1 0. 229
BREC 4.6 0.20 2.75 0.995 0.008 43.0 13.1 0.224
BREC 4.6 0.20 2.75 0.995 0.008 2.5 11.6 0.267
BREC 4.6 0.20 2.75 0.995 0.008 4.9 11.6 0. 268
BREC 4.6 0.20 2.75 0.995 0.008 8.7 11.6 0.272
BREC 4.6 0.20 2.75 0.995 0.008 11.5 11.6 0.274
BREC 4.6 0.20 2.75 0.995 0.008 14.1 11.6 0. 274

-
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Table 11 (continuel)

LITR DC DP RHOS RHOL MUL UG UL EL EG ES

BREC 4.6 0.40 2.75 0.995 0.008 18.4 14.6 0.355
BREC 4.6 0.40 2.75 0.995 0.008 26.0 14.6 0.346
BREC 4.6 0.40 2.75 0.995 0.008 32.0 14.56 0.338
BREC 4.6 0.40 2.75 0.995 0.008 37.5 14.6 0.330
BREC 4.6 0.40 2.75 0.995 0.008 43.0 14.6 0.321
BREC 4.6 0.40 2.75 0.995 0.008 2.5 13.1 0.409
BREC 4.6 0.40 2.75 0.995 0.008 4.9 13.1 0.403
BREC 4.6 0.40 2.75 0.995 0.008 8.7 13.1 0.397
BREC 4.6 0.40 2.75 0.995 0.008 11.5 13.1 0. 394
BREC U.6 0.40 2.75 0.995 0.008 14.1 13.1 0-.389
BREC 4.6 0.40 2.75 0.995 0.008 18.4 13.1 0.384
BREC 4.6 0.40 2.75 0.995 0.008 26.0 13.1 0.373
BREC Uu.6 0.40 2.75 0.995 0.008 32.0 13.1 0.366
BREC 4.6 0.40 2.75 0.995 0.008 37.5 13.1 0.361
BREC 4.6 0.40 2.75 0.995 0.008 43.0 13.1 0. 355
BREC 4.6 0.40 2.75 0.995 0.008 2.5 11.6 0.439
BREC 4.6 0.40 2.75 0.995 0.008 4.9 11.5%6 0. 432
BREC 4.6 0.40 2.75 0.995 0.008 8.7 11.6 0. 427
BREC 4.6 0.40 2.75 0.995 0.008 11.5 11.6 0.423
BREC 4.6 0.40 2.75 0.995 0.008 14.1 11.56 0.418
BREC 4.6 0.40 2.75 0.995 0.008 18.4 11.6 0.414
BREC 4.6 0.40 2.75 0.995 0.008 26.0 11.6 0.405
BREC 4.6 0.40 2.75 0.995 0.008 32.0 11.6 0. 400
BREC 4.6 0.40 2.75 0.995 0.008 37.5 11.6 0. 394
BREC 4.6 0.40 2.75 0.995 0.008 u43.0 11.6 0.387
BREC 4.6 0.40 2.75 0.995 0.008 2.5 8.8 0.518
BREC 4.6 0.40 2.75 0.995 0.008 4.9 8.8 0.511
BREC 4.6 0.40 2.75 0.995 0.008 8.7 8.8 0.503
BREC 4.6 0.40 2.75 0.995 0.008 11.5 8.8 0. 499
BREC 4.6 0.40 2.75 0.995 0.008 14.1 8.8 0.496
BREC 4.6 0.40 2.75 0.995 0.008 18.4 8.8 0.490
BREC 4.6 0.80 2.75 0.995 0.008 26.0 8.8 0.484
BREC 4.6 0.40 2.75 0.995 0.008 32.0 8.8 0.480
BREC 4.6 0.40 2.75 0.995 0.008 37.5 8.8 0.476
BREC 4.6 0.40 2.75 0.995 0.008 43.0 8.8 0.470
BREC 4.6 0.40 2.75 0.995 0.008 2.5 6.1 0.612
BREC 4.6 0.40 2.75 0.995 0.008 4.9 6.1 0.609
BREC 4.6 0.40 2.75 0.995 0.008 8.7 6.1 0.590
BREC 4.6 0.40 2.75 0.995 0.008 11.5 6.1 0.586
BREC 4.6 0.40 2.75 0.995 0.008 14,1 6.1 0.584
BREC 4.6 0.40 2.75 0.995 0.008 18.4 6.1 0.583
BREC 4.6 0.40 2.75 0.995 0.008 26.0 6.1 0.579
BREC 4.6 0.40 2.75 0.995 0.008 32.0 6.1 0.572
BREC 4.6 0.40 2.75 0.995 0.008 37.5 6.1 0.568
BREC 4.6 0.40 2.75 0.995 0.008 43.0 6.1 0.565
BREC 4.6 0.60 2,45 0.995 0.008 2.5 15.7 0. 349
BREC 4.6 0.60 2.u45 0.995 0.008 4.9 15.7 0.339
BREC 4.6 0.60 2.45 0.995 0.008 8.7 15.7 0. 337
BREC 4.6 0.60 2.45 0.995 0.008 11.5 15.7 0. 332
BREC 4.6 0.60 2.45 0.995 0.008 14.1 15.7 0.328

Ne
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BREC 4.6 0.60 2.45 0.995 0.008 18.4 15.7 0.319
BREC 4.6 0.60 2.85 0.995 0.008 26.0 15.7 0.317
BREC 4.6 0.60 2.45 0.995 0.008 32.0 15.7 0.310
BREC 4.6 0.60 2.45 0.995 0.008 37.5 15.7 0. 303
BREC 4.6 0.60 2.45 0.995 0.008 43.0 15.7 0. 302
BREC 4.6 0.60 2.u45 0.995 0.008 2.5 14.6 0.374
BREC 4.6 0.60 2.45 0.995 0.008 4.9 14.6 0.367
BREC 4.6 0.60 2.45 0.995 0.008 8.7 14.6 0. 360
BREC 4.6 0.60 2.u45 0.995 0.008 11.5 14.6 0. 360
BREC 4.6 0.60 2.45 0.995 0.008 14.1 14.56 0. 356
BREC 4.6 0.60 2.45 0.995 0.008 18.4 14.6 ' 0. 352
BREC 4.6 0.60 2.45 0.995 0.008 26.0 14.6 , 0. 306
BREC 4.6 0.60 2.45 0.995 0.008 32.0 14.56 0. 345
BREC 4.6 0.60 2.45 0.995 0.008 37.5 14.6 0.331
BREC 4.6 0.60 2.45 0.995 0.008 u3.0 14.6 0. 325
BREC 4.6 0,60 2.45 0.995 0.008 2.5 13.1 0. 401
BREC 4.6 0.60 2.45 0.995 0.008 4.9 13.1 0. 395
BREC 4.6 0.60 2.45 0.995 0.008 8.7 13.1 0.384
BREC 4.6 0.60 2.45 0.995 0.008 11.5 13.1 0. 380
BREC 4.6 0.60 2.45 0.995 0.008 1u4.1 13.1 0.376
BREC 4.6 0.60 2.45 0.995 0.008 18.4 13.1 0.373
BREC 4.6 0.60 2.45 0.995 0.008 26.0 13.1 0.370
BREC 4.6 0.60 2.45 0.995 0.008 32.0 13.1 0. 368
BREC 4.6 0.60 2.45 0.995 0.008 37.5 13.1 0.359
BREC 4.6 0.60 2.45 0.995 0.008 43.0 13.1 0. 358
BREC U4.6 0.60 2.45 0.995 0.008 2.5 11.6 0.430
BREC 4.6 0.60 2.45 0.995 0.008 4.9 11.6 0.4u23
BREC 4.6 0.60 2.45 0.995 0.008 8.7 11.56 0. 417
BREC 4.6 0.60 2.45 0.995 0.008 11.5 11.6 0.412
BREC 4.6 0.60 2.45 0.995 0.008 14.1 11.6 0.u411
BREC 4.6 0.60 2.45 0.995 0.008 18.4 11.56 0. 410
BREC 4.6 0.60 2.45 0.995 0.008 26.0 11.6 0.402
BREC 4.6 0.60 2.45 0.995 0.008 32.0 11.6 0.399
BREC 4.6 0.60 2.45 0.995 0.008 37.5 11.56 0. 395
BREC 4.6 0.60 2.45 0.995 0.008 43.0 11.6 0. 389
BREC 4.6 0.60 2.45 0.995 0.008 2.5 8.8 0.505
BREC 4.6 0.60 2.45 0.995 0.008 4.9 8.8 0.497
BREC 4.6 0.60 2.45 0.995 0.008 8.7 8.8 0. 491
BREC 4.6 0.60 2.45 0.995 0.008 11.5 8.8 0.488
BREC 4.6 0.60 2.45 0.995 0.008 14.1 8.8 0. 485
BREC 4.6 0.60 2.#5 0.995 0.008 18.4 8.8 0.u83
BREC 4.6 0.60 2.45 0.995 0.008 26.0 8.8 0.475
BREC 4.6 0.60 2.45 0.995 0.008 32.0 8.8 0.472
BREC 4.6 0.60 2.45 0.995 0.008 37.5 8.8 0.468
BREC 4.6 0.60 2.45 0.995 0.008 43.0 8.8 0.463
BREC 4.6 0.60 2.45 0.995 0.008 2.5 7.2 0. 574
BRRC 4.6 0.60 2,85 0.995 0.008 4.9 7.2 0.559
BREC 4.6 0.60 2.45 0.995 0.008 8.7 7.2 0. 554
BREC 4.6 0.60 2.45 0.995 0.008 11.5 7.2 0.552
BREC 4.6 0.60 2.45 0.995 0.008 16,1 7.2 0.549



Table 11 (continuel)

LITR DC DP RHOS RHOL MOL UG UL EL EG ES

BREC 4.6 0.60 2.45 0.995 0.008 18.4 7.2 0.548
BREC 4.6 0.60 2.45 0.995 0.008 26.0 7.2 0.544
BREC 4.6 0.60 2.45 0.995 0.008 32.6 7.2 0. 540
BREC 4.6 0.60 2.45 0.995 0.008 37.5 7.2 0.538
BREC 4.6 0.60 2.45 0.995 0.008 43.0 7.2 0.535
BREC 4.6 0.80 2.36 0.995 0.008 2.5 15.7 0.337
BREC 4.6 0.80 2.36 0.995 0.008 4.9 15.7 0.332
BREC 4.6 0.80 2.36 0.995 0.008 8.7 15.7 0. 328
BREC 4.6 0.80 2.36 0.995 0.008 11.5 15.7 0. 325
BREC 4,6 0.80 2.36 0.995 0.008 14.1 15.7 0.32u
BREC 4.6 0.80 2.36 0.995 0.008 18.4 15.7 0.320
BREC 4.6 0.80 2.36 0.995 0.008 26.0 15.7 0.316
BREC 4.6 0,80 2,36 0,995 0.008 32.0 15.7 0.312
BREC 4.6 0.80 2.36 0.995 0.008 37.5 15.7 0.312
BREC 4.6 0.80 2.36 0.995 0.008 43.0 15.7 0.309
BREC 4.6 0.80 2.36 0.995 0.008 2.5 14.6 0.361
BREC 4.6 0.80 2.36 0.995 0.008 4.9 14.6 0.358
BREC 4.6 0.80 2.36 0.995 0.008 8.7 14.56 0.354
BREC 4.6 0.80 2.36 0.995 0.008 11.5 14,6 0. 352
BREC 4.6 0.80 2.36 0.995 0.008 14.1 14.6 0.347
BREC 4.6 0.80 2.36 0.995 0.008 18.4 14.56 0. 347
BREC 4.6 0.80 2.36 0.995 0.008 26.4 14.5 0.3u44
BREC 4.6 0.80 2.36 0.995 0.008 32.0 14.6 0.341
BREC 4.6 0.80 2.36 0.995 0.008 37.5 14.56 0.339
BREC 4.6 0.80 2.36 0.995 0.008 43.0 14.6 0.334
BREC 4.6 0.80 2.36 0.995 0.008 2.5 13.1 0.395
BREC 4.6 0.80 2.36 0.995 0.008 4.9 13.1 0. 390
BREC 4.6 0.80 2.36 0.995 0.008 8.7 13.1 0.~ 385
BREC 4.6 0.80 2.36 0.995 0.008 11.5 13.1 0.384
BREC 4.6 0.80 2.36 0.995 0.008 14.1 13.1 0. 381
BREC 4.6 0.80 2.36 0.995 0.008 18.4 13.1 0.376
BREC 4.6 0.80 2.36 0.995 0.008 26.0 13.1 0.376
BREC 4.6 0.80 2.36 0.995 0.008 32.0 13.1 0.373
BREC 4.6 0.80 2.36 0.995 0.008 37.5 13.1 0.370
BREC 4.6 0.80 2.36 0.995 0.008 43.0 13.1 0.367
BREC 4.6 0.80 2.36 0.995 0.008 2.5 11.56 0.444
BREC 4.6 0.80 2.36 0.995 0.008 4.9 11.6 0.439
BREC 4.6 0.80 2.36 0.995 0.008 8.7 11.56 0.435
BREC 4.6 0.80 2.36 0.995 0.008 11.5 11.6 0.431
BREC 4.6 0.80 2.36 0.995 0.008 14.1 11.6 "0.u27
BREC 4.6 0.80 2.36 0.995 0.008 18.4 11.6 0. 420
BREC 4.6 0.80 2.36 0.995 0.008 26.0 11.6 0.417
BREC 4.6 0.80 2.36 0.995 0.008 32.0 11.6 0.413
BREC 4.6 0.80 2.36 0.995 0.008 37.5 11.56 0. 409
BREC 4.6 0.80 2.36 0.995 0.008 u43.0 11.6 0.405
BREC 4.6 0.80 2.36 0.995 0.008 2.5 9.6 0.530
BREC 4.6 0.80 2.36 0.995 0.008 4.9 9.5 0.520
BREC 4.6 0.80 2.36 0.995 0.008 8.7 9.6 0.515
BREC 4.6 0.80 2.36 0.995 0.008 11.5 9.6 0.511
BREC 4.6 0.80 2.36 0.995 0.008 14.1 9.6 0.506

[ e



Table 11 (continuel)

LITR DC DP RHOS RHOL MUL UG UL EL EG ES
BREC 4.6 0.80 2.36 0.995 0.008 18.4 9.6 Q0.500
BREC 4.6 0.80 2.36 0.995 0.008 26.0 9.6 0.496
BREC 4.6 0.80 2.36 0.995 0.008 32.0 9.6 0. 486
BREC 4.6 0.80 2.36 0.995 0.008 37.5 9.6 0. 484
BREC 4.6 0.80 2.36 0.995 0.008 43.0 9.6 0. 480
EFVA 10.0 0.10 2.46 0.995 0.010 0.8 5.2 0.019
EFVA 10.0 0.10 2.46 0.995 0.010 1.8 5.2 0.033
EFVA 10.0 0.10 2.46 0.995 0.010 2.6 5.2 . 0.044
EFVA 10.0 0.10 2.46 0.995 0.010 2.6 5.2 0.047
EFVA 10.0 0.10 2.46 0.995 0.010 3.6 5.2 0.053
EFVA 10.0 0.10 2.46 0.995 0.010 3.6 5.2 0.056
EFVA 10.0 0.10 2.46 0.995 0.010 4.2 5.2 0.058
EFVA 10.0 0.10 2.46 0.99%5 0.010 4.3 5.2 0.060
EFVA 10.0 0.10 2.46 0.995 0.010 4.2 5.2 0.064
EFVA 10.0 0.10 2.46 0.995 0.010 5.4 5.2 0.069
EFVA 10.0 0.10 2.46 '0.995 0.010 S.4 5.2 0.072
EFVA 10.0 0.10 2.46 0.995 0.010 6.9 5.2 0.075
EFVA 10.0 0.10 2.46 0.995 0.010 6.9 5.2 0.078
EFVA 10.0 0.15 2.46 0.995 0.010 0.8 5.2 0.016
EFVA 10.0 0.15 2.46 0.995 0.010 1.3 5.2 0.023
EFVA 10.0 0.15 2.46 0.995 0.010 1.8 5.2 0.028
EFVA 10.0 0.15 2.46 0.995 0.010 2.6 5.2 0.037
EPVA 10.0 0.15 2.46 0.995 0.010 2.6 5.2 0.0u40
EFVA 10.0 0.15 2.46 0.995 0.010 3.6 5.2 0.048
EFVA 10.0 0.15 2.46 0.995 0.010 4.2 5.2 0.054
EFVA 10.0 0.15 2.46 0.995 0.010 5.4 5.2 0.058
EFPVA 10.0 0.15 2.46 0.995 0.010 5.4 S.2 0.061
EFVA 10.0 0.15 2.46 0.995 0.010 6.9 5.2 0.066
EFVA 10.0 0.15 2.46 0.995 0.010 6.9 5.2 0.070
EFVA 10.0 0.21 2.46 0.995 0.010 0.8 5.2 0.013
EFVA 10.0 0.21 2.46 0.995 0.010 1.3 5.2 0.021
EFVA 10.0 0.21 2.46 0.995 0.010 2.6 5.2 0.034
EFVA 10.0 0.21 2.46 0.995 0.010 3.6 5.2 0.042
EFVA 10.0 0.21 2.46 0.995 0.010 3.6 5.2 0.0u4
EFVA 10.0 0.21 2.46 0.995 0.010 4.2 5.2 0.046
EFVA 10.0 0.21 2.46 0.995 0.010 4.3 5.2 0.049
EFVA 10.0 0.21 2.46 0.995 0.010 5.4 5.2 0.052
EFVA 10.0 0.21 2.46 0.995 0.010 5.4 5.2 0.055
EFVA 10.0 0.21 2.46 0.995 0.010 6.9 5.2 0.055
EFVA 10.0 0.21 2.46 0.995 0.010 6.9 5.2 0.059
OSTH 10.2 0.03 2.96 0.999 0.010 0.0 0.4 0. 544
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 0.4 0.563
OSTH 10.2 0.03 2.96 0.999 0.010 0.4 0.4 0. 564
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 0.4 0.565
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 0.4 0.562
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 0.4 0.569
OSTH 10.2 0.03 2.96 0.999 0.010 1.4 0.4 0.515
OSTH 10.2 0.03 2.96 0.999 0.010 1.6 0.4 0.522
OSTH 10.2 0.03 2.96 0.999 0.010 0.0 0.4 0-530
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 0.4 0.552



Table 11 (continued)

LITR DC DP RHOS RHOL MUL UG oL EL EG ES

OSTH 10.2 0.03 2.96 0.999 0.010 0.4 0.4 0.551
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 0.4 0.537
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 0.4 0.529
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 0.4 0.513
OSTH 10.2 0.03 2.96 0.999 0.010 1.4 0.4 0.502
OSTH 10.2 0.03 2.96 0.999 0.010 1.6 0.4 0.4677
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 0.4 0.543
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 0.4 0.500
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 0.4 0.u45
OSTH 10.2 0.03 2.96 0.999 0.010 1.4 0.4 0.464
OSTH 10.2 0.03 2.96 0.999 0.010 1.6 0.4 0. 458
OSTH 10.2 0.03 2.96 0.999 0.010 0.0 1.6 0.314
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 1.6 0.380
OSTH 10.2 0.03 2.96 0.999 0.010 0.4 1.6 0.383
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 1.6 0.388
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 1.6 0.389
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 1.6 0. 390
OSTH 10.2 0.03 2.96 0.999 0.010 1.4 1.6 0.398
OSTH 10.2 0.03 2.96 0.999 0.010 1.6 1.6 0. 389
OSTH 10.2 0.03 2.96 0.999 0.010 0.0 1.6 0. 321
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 1.6 0.385
OSTH 10.2 0.03 2.96 0.999 0.010 0.4 1.6 0. 390
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 1.6 0. 395
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 1.6 0.384
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 1.6 0.375
OSTH 10.2 0.03 2.96 0.999 0.010 1.4 1.6 0.363
OSTH 10.2 0.03 2.96 0.999 0.010 1.6 1.6 0.364
OSTH 10.2 0.03 2.96 0.999 0.010 0.0 1.6 0. 282
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 1.6 0.363
OSTH 10.2 0.03 2.96 0.999 0.010 0.4 1.6 0.352
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 1.6 0.337
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 1.6 0.335
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 1.6 0.325
OSTH 10.2 0.03 2.96 0.999 0.010 1.4 1.6 0. 317
OSTH 10.2 0.03 2.96 0,999 0.010 1.6 1.6 0.318
0STH 10.2 0.03 2.96 0.999 0.010 0.0 2.4 0. 165
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 2.4 0. 285
OSTH 10.2 0.03 2.96 0.999 0.010 0.4 2.4 0. 295
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 2.4 0.297
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 2.4 ,0.305
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 2.4 0.303
OSTH 10.2 0.03 2.96 0.999 0.010 0.0 2.4 0.162
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 2.4 0. 267
OSTH 10.2 0.03 2.96 0.999 0.010 0.4 2.4 0.276
OSTH 10.2 0.03 2.96 0.999 0.010 0.6 2.4 0.285
OSTH 10.2 0.03 2.96 0.999 0.010 0.8 2.4 0. 295
OSTH 10.2 0.03 2.96 0.999 0.010 1.2 2.4 0. 289
OSTH 10.2 0.03 2.96 0.999 0.010 1.4 2.4 0.279
OSTH 10.2 0.03 2.96 0.999 0.010 0.0 2.4 0.157
OSTH 10.2 0.03 2.96 0.999 0.010 0.2 2.4 0. 250



i

(continued)

Table 11

LITR DC

OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH S.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
0STH 5.1
OSTH 5.1
OSTH 5.1
OSTH S.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
0STH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH - 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 5.1
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
OSTH 10.2
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Table 11 {(continuel)

LITR DC DpP RHOS RHOL MUL UG UL EL EG ES
OSTH 10.2 0.12 2.70 0.999 0.010 1.1 3.6 0.556
OSTH 10.2 0.12 2.70 0.999 0.010 0.0 6.0 0.451
OSTH 10.2 0.12 2.70 0.999 0.010 0.2 6.0 0. 421
OSTH 10.2 0.12 2.70 0.999 0.010 0.4 6.0 0.u28
OSTH 10.2 0.12 2.70 0.999 0.010 0.6 5.0 0.u431
OSTH 10.2 0.12 2.70 0.999 0.010 0.8 6.0 0.439
OSTH 10.2 0.12 2.70 0.999 0.010 1.2 6.0 0. 0442
OSTH 10.2 0.12 2.70 0.999 0.010 1.4 6.0 0.481
OSTH 10.2 0.12 2.70 0.999 0.010 0.0 8.4 0. 360
USTH 10.2 0.12 2.70 0.999 0.010 0.2 8.4 0.3u6
OSTH 10.2 0.12 2.70 0.999 0.010 0.4 8.4 0. 349
OSTH 10.2 0.12 2.70 0.999 0.010 0.6 8.4 0. 355
OSTH 10.2 0.12 2,70 0.999 0.010 0.8 8.4 0.357
OSTH 10.2 0.12 2.70 0.999 0.010 1.2 8.4 0.367
OSTH 10.2 0.12 2.70 0.999 0.010 1.4 8.4 0. 365
OSTH 10.2 0.12 2.70 0.999 0.010 0.0 10.8 0.273
OSTH 10.2 0.12 2.70 0.999 0.010 0.2 10.8 0. 269
OSTH 10.2 0.12 270 0.999 0.010 O.4 10.8 0. 269
OSTH 10.2 0.12 2.70 0.999 0.010 0.6 10.8 0.270
OSTH 10.2 0.12 2.70 0.999 0.010 0.8 10.8 0. 271
OSTH 10.2 0.12 2.70 0.999 0.010 .1.2 10.8 0.274
OSTH 10.2 0.22 2.50 0.999 0.010 0.0 3.4 0.566
OSTH 10.2 0.22 2.50 0.999 0.010 0.1 3.4 0.566
OSTH 10.2 0.22 2.50 0.999 0.010 0.3 3.4 0.566
OSTH 10.2 0.22 2.50 0.999 0.010 0.5 3.4 0.571
OSTH 10.2 0.22 2.50 0.999 0.010 0.8 3.4 0.570
OSTH 10.2 0.22 2.50 0.999 0.010 1.3 3.4 0.568
OSTH 10.2 0.22 2.50 0.999 0.010 2.3 3.4 0.577
OSTH 10.2 0.22 2.50 0.999 0.010 3.2. 3.4 0.580
KIM 4.8 0.10 2.95 1.000 0.010 10.9 5.4 0.348
KIM 4.8 0.10 2.95 1.090 0.024 16.1 5.4 0.292
KIM 4.8 0,10 2.95 1.090 0.024 10.9 5.4 0.288
KINM 4.8 0.10 2.95 1.004 0.057 2.8 5.4 0.216
KIn 4.8 0.10 2.95 1.004 0.057 1.4 S.4 0.210
KIN 4.8 0.26 2.52 1.004 0.057 0.7 S.4 0.202
KINM 4.8 0.60 2.30 1.000 0.010 1.4 5.4 0.558
KIn 4.8 0.60 2.30 1.000 0.010 5.6 5.4 0.534
KIM 4.8 0.60 2.30 1.000 .0.010 10.9 5.4 0. 494
KIM 4.8 0.60 2.30 1.000 0.010 16.1 5.4 0.470
KIM 4.8 0.60 2.30 1.090 0.028 1.4 5.4 0.532
KIN 4.8 0.60 2.30 1.090 0.024 5.6 5.4 0.512
KIM 4.8 0.60 2.30 1.090 0.024 10.9 5.4 0. 480
KIM 4.8 0.60 2.30 1.090 0.024 16.1 5.4 0.u34
KINM 4.8 0.60 2.30 1.150 0.046 1.4 S.4 0.518
KIM 4.8 0.60 2.30 1.150 0.046 5.6 5.4 0.498
KIM 4.8 0.60 2.30 1.150 0.046 10.9 5.4 0.u474
KIM 4.8 0.60 2.30 1.150 0.046 16.1 5.4 0.420
-KIM 4.8 0.60 2.30 1.170 0.075 1.4 5.4 0.u484
KIM 4.8 0.60 2.30 1.170 0.076 5.6 5S.u4 0.u454
KIM 4.8 0.60 2.30 1.170 0.076 10.9 5.4 0.418



Table 11 (continued)

LITR DC DP RHOS RHOL MUL UG oL EL EG ES

KIM 4.8 0.60 2.30 1.170 0.076 16.1 5.4 0. 404
KIM 4,8 0.60 2.30 1.003 0.130 1.4 5.4 0.452
KIM 4.8 0.60 2.30 1.003 0.130 5.6 S.u4 0.434
KIM 4.8 0.60 2.30 1.002 0.200 1.4 S.4 0.432
KIM 4.8 0.60 2.30 1.002 0.200 5.6 5.4 0.412
KIM 4.8 0.60 2.30 1.002 0.200 10.9 S5S.4 0.404
KIM 4.8 0.60 2.30 1.002 0.200 16.1 5.4 0.384
KINM 4.8 0.60 2.30 1.001 0.700 1.4 5.4 0. 346
KINM 4.8 0.60 2.30 1.001 0.700 5S.6 S.4 0.338
KIM 4.8 0.60 2.30 1.001 0.700 10.9 5.4 0. 334
KINM 4.8 0.60 2.30 1.001 0.700 16.1 5.4 0.324
KIHM 4.8 0.10 2.95 0.960 0.014 0.7 7.7 0. 182
KIM 4.8 0.10 2.95 0.960 0.014 5.6 7.7 0.214
KINM 4.8 0.10 2.95 0.980 0.013 0.7 7.7 0.222
KIM 4.8 0.10 2.95 0.980 0.013 5.6 7.7 0.250
KINM 4.8 0.10 2.95 0.990 0.011 0.7 7.7 0.234
KIN 4.8 0.10 2.95 0.990 0.011 5.6 7.7 0. 268
KIM 4.8 0.10 2.95 1.000 0.010 0.7 7.7 0.258
KIM 4.8 0.10 2.95 1.000 0.010 5.6 7.7 0. 292
KIM 4.8 0.10 2.95 0.960 0.014 0.7 S.4 0.308
KIM 4.8 0.10 2.95 0.960 0.014 5.6 5.4 0. 344
KIM 4.8 0.10 2.95 0.980 0.013 0.7 5.4 0. 342
KIHM 4.8 0.10 . 2.95 0.980 0.013 5.6 5.4 0.366
KIN .8 0. 10 2.95 0.990 0.011 0.7 5.4 0. 344
KIM 4.8 0.10 2.95 0.990 0.011 5.6 5.4 0. 374
KIM 4.8 0.10 2.95 1.000 0.010 0.7 5.4 0.360
KIN 4.8 0.10 2.95 1.000 0.010 5.6 5.4 0.388
KIM 4.8 0.10 2.95 1.004 0.057 5.6 5.4 0. 180
KIM 4.8 0.10 2.95 1.170 0.076 1.8 5.4 0. 162
KIM 4.8 0.10 2.95 1.170 0.076 0.7 5.4 0.148
KIM 4.8 0.26 2.52 0.960 0.014 5.6 5.4 0. 494
KINM 4.8 0.26 2.52 0.960 0.014 1.4 S.4 0.524
KIM 4.8 0.26 2.52 0.980 0.013 5.6 5.4 0.u88
KIM 4.8 0.26 2.52 0.980 0.013 1.4 5.4 0.512
KIM 4.8 0.26 2.52 0.990 0.011 S.6 5.4 0.u88
KIM 4.8 0.26 2.52 0.990 0.011 1.4 S.4 0.514
KINM 4.8 0.26 2.52 1.000 0.010 5.6 5.4 0. 486
KIM 4.8 0.26 2.52 1.000 0.010 1.4 5.4 0.518
KIM 4.8 0.60 2.30 0.960 0.014 5S.6 7.7 0.438
KIM 4.8 0.60 2.30 0.980 0.013 5.6 7.7 0.456
KIM 4.8 0.60 2.30 0.990 0.011 S.6 7.7 0. 454
KIM 4.8 0.60 2.30 1.000 0.010 S.6 7.7 0.436
KINM 4.8 0.60 2.30 0.960 0.014 5.6 5.4 0.u88
KIM 4.8 0.60 2.30 0.960 0.014 1.4 S.4 0.542
KIM 4.8 0.60 2.30 0.980 0.013 5.6 5.4 0.504
KIM 4.8 0.60 2.30 0.980 0.013 1.4 5.4 0. 546
KIM 4.8 0.60 2.30 0.990 0.011 5.6 5.4 0-.518
KINM 4.8 0.60 2.30 0.990 0.011 1.4 5.4 0.556
KIM 4.8 0.60 2.30 1.000 0.010 5.6 5.4 0.503
KIM 4.8 0.60 2.30 1.000 0.010 1.4 5.4 0.562



Table 11 (continued)

LITR DC DP RAOS RHOL MUL UG UL EL EG ES
KIH 4.8 0.10 2.95 1.000 0.010 0.7 5.4 0.526

KIM 4.8 0.10 2.95 1.000 0.010 1.4 5.4 0.496 0.146 0.358
KIn 4.8 0.10 2.95 1.000 0.010 2.8 5.4 0.468

KIM 4.8 0.10 2.95 1.000 0.010 5.6 S.4 0.8u40 0.226 0.334
KIN 4.8 0.10 2.95 1.090 0.024 0.7 5.4 0.662 0.078 0.260
KINM 4.8 0.10 2.95 1.090 0.024 1.4 5.4 0.600

KIM 4.8 0.10 2.95 1.090 0.024 2.8 5.4 0.570

KIM 4.8 0.10 2.95 1.090 0.024 5.6 5.4 0.534 0.190 0.276
KIM 4.8 0.10 2.95 1.150 0.046 0.7 5.4 0.694 0.100 0.206
KIn 4.8 0.10 2.95 1.150 0.046 1.4 5.4 0.670 0.106 0.224
KIM 4.8 0.10 2.95 1.150 0.046 2.8 5.4 0.640 0.118 0.2u42
KIN 4.8 0.10 2.95 1.150 0.046 5.6 5.4 0.608 0.162 0.230
KIM 4.8 0.10 2.95 1.004 0.063 0.7 5.4 0.730 0.080 0.190
KIN 4.8 0.10 2.95 1.004 0.063 1.4 5.4 0.700 0.092 0.208
KInm 4.8 0.10 2.95 1.004 0.063 2.8 5.4 0.666 0.160 0. 174
KIN 4.8 0.10 2.95 1.004 0.063 5.6 5.4 0.638

KIM 4.8 0.26 2.52 1.000 0.010 1.4 5.4 0.460 0.008 0.532
KINM 4.8 0.26 2.52 1.000 0.010 2.8 5.4 0.440 0.038 0.522
KIM 4.8 0.26 2.52 1.000 0.010 5.6 5S.4 0.420 0.086 0.u494
KIM 4.8 0.26 2.52 1.090 0.024 1.4 5.4 0.504 0.024 0.472
KIM - 4.8 0.26 2.52 1.090 0.024 2.8 5.4 0.484 0.060 0.456
KIM 4.8 0.26 2.52 1.090 0.024 5.6 5S.4 0.456 0.7114 0.430
KIn 4.8 0.26 2.52 1.150 0.046 1.4 5.4 0.596 0. 404
KIn 4.8 0.26 2.52 1.150 0.046 2.8 5.4 0.576 0.034 0.390
KIM 4.8 0.26 2.52 1.150 0.046 5.6 5.4 0.548 0.080 0.372
KIM 4.8 0.26 2.52 1.170 0.076 1.4 5.4 0.632 0.010 0.358
KINM 4.8 0.26 2.52 1.170 0.076 2.8 5.4 0.612 0.044 0.344
KIM 4.8 0.26 2.52 1.170 0.076 5.6 S.4 0.588 0.090 0.322
KIM 4.8 0.26 2.52 1.003 0.130 1.4 5.4 0.660 '
KIM 4.8 0.26 2.52 1.003 0.130 2.8 5.4 0.632

KIn 4.8 0.26 2.52 1.003 0.130 5.6 5.4 0.608

KTM 4.8 0.26 2.52 1.002 0.200 1.4 5.4 0.668 0.014 0.318
KIN 4.8 0.26 2.52 1.002 0.200 2.8 5.4 0.6U48 V.U5S0 0.306
KINM 4.8 0.26 2.52~1.002 0.200 5.6 5.4 0.616 0.086 0.298
KIM 6.8 0.60 2.30 1.000 0.010 1.4 7.7 0.u78

KIM 4.8 0.60 2.30 1.000 0.010 2.8 7.7 0.450

KIHM 4.8 0.60 2.30 1.000 0.010 11.0 7.7 0.u432

KIM 4.8 0,60 2.30 1.000 0.010 16.1 7.7 0.406

KIN 4.8 0.60 2.30 1.090 0.024 1.4 7.7 0.u88

KIM 4.8 0.60 2.30 1.090 0.024 2.8 7.7 0.466

KIn 4.8 0.60 2.30 1.090 0.028 11.0 7.7 0.uu40

KINM 4.8 0.60 2.30 1.090 0.024 16.1 7.7 0.422

KINM 4.8 0.60 2.30.1.150 0.046 1.4 7.7 0.510

KIM 4.8 0.60 2.30 1.150 0.046 2.8 7.7 0.u86

KIM 4.8 0.60 2.30 1.150 0.046 11.0 7.7 0.464

KIN 4.8 0.60 2.30 1.150 0.046 16.1 7.7 0.452

KINM 4.8 0.60 2.30 1.170 0.076 1.4 7.7 0.536

KIHM 4.8 0.60 2.30 1.170 0.076 2.8 7.7 0.506

KIM 4.8 0.60 2.30 1.170 0.076 11.0 7.7 0.490

KIN 4.8 0.60 2.30 1.170 0.076 16.1 7.7 0.476



Table 11

(continuel)
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Table 11 (coantinued)

LITR DC DP RHOS RHOL MUL UG UL EL EG ES

KIM 4.8 0.60 2.30 0.980 0.013 16.1v 7.7 0.276

KIHM 4.8 0.60 2.30 0.990 0.011 1.4 7.7 0.388 0.102 0.510
KIM 4.8 0.60 2.30 0.990 0.011 16.1 7.7 0.304

KIM 4.8 0.60 2.30 1.000 0.010 1.4 7.7 0.472 0.028 0.500
KIM 4.8 0.60 2.30 1.000 0.010 16.1 7.7 0.u400

MIOS 15.2 0.59 2.63 1.000 0.010 0.4 10.0 0.417
MIOS 15.2 0.59 2.63 1.000 0.010 1.7 10.0 0. 405
MIOS 15.2 0.59 2.63 1.000 0.010 3.1 10.0 0.389
MIOS 15.2 0.59 2.63 1.000 0.010 6.1 10.0 0.357
MIOS 15.2 0.59 2.63 1.000 0.010 10.6 10.0 0. 328
MIOS 15.2 0.59 2.63 1.000 0.010 18.1 10.0 0-362
MIOS 15.2 0.59 2.63 1.000 0.010 28.0 10.0 0.362
MIOS 15.2 0.59 2.63 1.000 0.010 0.1 14.9 0. 352
MIOS 15.2 0.59 2.63 1.000 0.010 1.5 14.0 0.334
MIOS 15.2 0.59 2.63 1.000 0.010 3.1 14.0 0.325
MIOS 15.2 0.59 2.63 1.000 0.010 6.1 14.0 0. 299
MIOS 15.2 0.59 2.63 1.000 0.010 18.1 14.0 0.240
MIOS 15.2 0.59 2.63 1.000 0.010 0.1 20.0 0. 221
MIOS 15.2 0.59 2.63 1.000 0.010 1.6 20.0 0.210
MIOS 15.2 0.59 2.63 1.000 0.010 2.9 20.0 0.209
MIOS 15.2 0.59 2.63 1.000 0.010 6.1 20.0 0.188
MIOS 15.2 0.59 2.63 1.000 0.010 13.1 20.0 0. 157
MIOS 15.2 0.59 2.63 1.000 0.010 0.2 26.0 0.166
MIOS 15.2 0.59 2.63 1.000 0.010 1.5 26.0 0. 154
MIOS 15.2 0.59 2.63 1.000 0.010 2.7 25.0 0. 145
MIOS 15.2 0.59 2.63 1.000 0.010 4.7 26.0 0.127
MIOS 15.2 0.59 2.63 1.000 0.010 1.4 1)3.)0 0.025

MIOS 15.2 0.59 2.63 1.000 0.010 2.8 10.0 0.075

MIOS 15.2 0.59 2.63 1.000 0.010 5.9 10.0 0.1u8

MIOS 15.2 0.59 2.63 1.000 0.010 10.4 10.0 0.21u

MIOS 15.2 0.59 2.63 1.000 0.010 19.7 10.0 0.188

MIOS 15.2 0.59 2.63 1.000 0.010 1.4 14.0 0.034

MIOS 15.2 0.59 2.63 1.000 0.010 2.9 14.0 0.068

MIOS 15.2 0.59 2.63 1.000 0.010 6.1 4.0 0. 135

MIOS 15.2 0.59 2.63 1.000 0.010 17.4 14.0 0-.289

MIOS 15.2 0.59 2.63 1.000 0.010 1.4 20.0 0.030

MIOS 15.2 0.59 2.63 1.000 0.010 3.0 20.0 0.060

MIOS 15.2 0.59 2.63 1.000 0.010 6.0 20.0 0.114

MIOS 15.2 0.59 2.63 1.000 0.010 11.2 20.90 0.200

MIOS 15.2 0.59 2.63 1.000 0.010 1.6 10.0 0.512

MIOS 15.2 0.59 2.63 1.000 0.010 3.1 10.0 0.496

MIOS 15.2 0.59 2.63 1.000 0.010 6.2 10.0 0.477

MIOS 15.2 0.59 2.63 1.000 0.010 9,3 10.J 0.440

MIOS 15.2 0.59 2.63 1.000 0.010 15.5 10.0 0.442

MIOS 15.2 0.59 2.63 1.000 0.010 0.2 14.0 0.632

MIOS 15.2 0.59 2.63 1.000 0.010 1.7 14.0 0.633

MIOS 15.2 0.59 2.63 1.000 0.010 3.1 14.0 0.607

MIOS 15.2 0.59 2.63 1.000 0.010 6.1 14.0 0.574

MIOS 15.2 0.59 2.63 1.000 0.010 15.0 14.0 0.504

MIOS 15.2 0.59 2.63 1.000 0.010 0.1 20.J0 0.730



Table 11 (continued)

LITR DC DP RHOS RHOL MUL aG gL EL EG ES
MIOS 15.2 0.59 2.63 1.000 0.010 1.6 20.0 0.725

MIOS 15.2 0.59 2.63 1.000 0.010 3.1 20.0 0.690

MIO0S 15.2 0.59 2.63 1.000 0.010 6.1 20.0 0.671

MIOS 15.2 0.59 2.63 1.000 0.010 10.9 20.0 0.604

MIOS 15.2 0.59 2.63 1.000 0.010 0.0 26.0 0.850

MIOS 15.2 0.59 2.63 1.000 0.010 1.7 26.0 0.799

MIOS 15.2 0.59 2.63 1.000 0.010 3.0 26.0 0.809

MIOS 15.2 0.59 2.63 1.000 0.010 4.6 26.0 0.770

MIOS 15.2 0.30 2.45 1.000 0.010 0.0 15.0 0. 196
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 16.0 0. 170
MIOS 15.2 0.30 2.045 1.000 0.010 3.1 16.0 0. 134
MIOS 15.2 0.30 2.45 1.000 0.010 4.7 15.0 0.112
MIOS 15.2 0.30 2.45 1.000 0.010 0.0 14.0 0. 230
MIOS 15.2 0.30 2.45 1.000 0.010 1.5 14.0 0.206
MIOS 15.2 0.30 2.45 1.000 0.010 3.1 14.0 0.181
MIOS 15.2 0.30 2.45 1.000 0.010 4.5 14.0 0. 157
MIOS 15.2 0.30 2.45 1.000 0.010 6.5 14.0 0.196
MIOS 15.2 0.30 2.45 1.000 0.010 14.9 14.0 - 0.286
MIOS 15.2 0.30 2.45 1.000 0.010 0.0 11.0 0. 299
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 11.0 0.282
MIOS 15.2 0.30 2.45 1.000 0.010 3.0 11.0 0. 257
MIOS 15.2 0.30 2.45 1.000 0.010 4.6 11.0 0. 275
MIOS 15.2 0.30 2.45 1.000 0.010 5.6 11.0 0.317
MIOS 15.2 0.30 2.45 1.000 0.010 11.4 11.0 0.340
MIOS 15.2 0.30 2.45 1,000 0.010 0.0 8.4 0. 368
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 8.4 0.357
MIOS 15.2 0.30 2.45 1.000 0.010 3.2 8B.4 0.376
MIOS 15.2 0.30 2.45 1.000 0.010 4.6 8.4 0. 398
MIOS 15.2 0.30 2.45 1.000 0.010 6.1 8.4 0.405
MIOS 15.2 0.30 2.45 1.000 0.010 11.9 8.4 0.u406
MIOS 15.2 0.30 2.45 1.000 0.010 0.0 6.5 0. 429
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 6.6 0.u440
MIOS 15.2 0.30 2.45%5 1.000 0.010 3.1 6.6 0.4u48
MIOS 15.2 0.30 2.45 1.000 0.010 4.6 b.6 0. 452
MIOS 15.2 0.30 2.45 1.000 0.010 6.2 6.6 0.453
MIOS 15.2 0.30 2.45 1.000 0.010 11.7 6.5 0. 454
MIOS 15.2 0.30 2.45 1.000 0.010 1.5 16.0 0.030

MIOS 15.2 0.30 2.45 1.000 0.010 3.0 16.0 0.068

MIOS 15.2 0.30 2.45 1.000 0.010 4.5 15.0 0.100

MIOS 15.2 0.30 2.45 1.000 0.010 1,5 11.0 0.040

MIos 15.2 0.30 2.45 1.000 0.010 3.0 11.0 0.081

MIOS 15.2 0.30 2.45 1,000 0.010 4.1 11.0 0.086

MIOS 15.2 0.30 2.45 1.000 0.070 S.4 11.0 0.071

MIOS 15.2 0.30 2.45 1.000 0.010 9.9 11.0 0.097

MIOS 15.2 0.30 2.45 1.000 0.010 1.5 ©B.6 0.033

MIOS 15.2 0.30 2.45 1.000 0.010 2.9 6.6 0.048

MIOS 15.2 0.30 2.45 1.000 0.010 4.4 6.6 0.063

MIOS 15.2 0.30 2.4% 1.000 0,010 6.0 A.6 0.074

MIOS 15.2.0.30 2.45 1.000 0.010 12.9 6.6 0.099

MIOS 15.2 0.30 2.45 1.000 0.010 0.0 16.0 0.798



Table 11 (continuedl)
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LITR DC DP RHOS RHOL MOL uG oL EL EG ES
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 16.0 0. 791
MIOS 15.2 0.30 2.45 1.000 0.010 3.2 16.0 0.780
MIOS 15.2 0.30 2.45 1.000 0.010 4.6 16.0 0.769
MIOS 15.2 0.30 2.45 1.000 0.010 0.0 14.) 0.778
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 14.0 0.732
MIOS 15.2 0.30 2.45 1.000 0.010 3.2 14.0 0.744
MIOS 15.2 0.30 2.45 1.000 0.010 4.5 14.0 0.721
mMIos 15.2 0.30 2.45 1.000 0.010 6.2 14.0 0.703
MIOS 15.2 0.30 2.u45 1.000 0.010 14.0 14.0 0.6Uu1
MIOS 15.2 0.30 2.45 1.000 0.010 0.0 11.0 0.695
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 11.0 0.665
MIOS 15.2 0.30 2.45 1.000 0.010 3.1 11.0 0.662
MIOS 15.2 0.30 2.45 1.000 0.010 4.6 11.0 0.638
MIOS 15.2 0.30 2.45 1.000 0.010 6.2 11.0 0.611
MIOS 15.2 0.30 2.u45 1.000 0.010 11.1 11.0 0.570
MIOS 15.2 0.30 2.45 1.000 0.010 0.0 8.4 0.630
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 8.4 0.608
MIOS 15.2 0.30 2.45 1.000 0.010 3.1 8.4 0.580
MIOS 15.2 0.30 2.45 1.000 0.010 4.6 8.4 0.550
MIOS 15.2 0.30 2.45 1.000 0.010 6.1 8.4 0.541
MIOS 15.2 0.30 2.45 1.000 0.010 12.9 8.4 0.511
MIOS 15.2 0.30 2.45 1.000 0.010 0.0 6.6 0.576
MIOS 15.2 0.30 2.45 1.000 0.010 1.6 6.6 0.541
MIOS 15.2 0.30 2.45 1.000 0.010 3.1 6.6 0.521
MIOS 15.2 0.30 2.45 1.000 0.010 4.5 6.6 0.500
MIOS 15.2 0.30 2.45 1.000 0.010 6.1 6.6 0.491
MIOS 15.2 0.30 2.45 1.000 0.010 12.8 6.6 0.464
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 3.0 0.422
MIOS 15.2 0.13 2.67 1.000 0.010 0.7 3.0 0.462
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 3.0 0. 484
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 3.0 0.492
MIOS 15.2 0.13 2.67 1.000 0.010 4.6 3.0 0.492
MIOS 15.2 0.13 2.67 1.000 0.010 6.5 3.0 0.487
MIOS 15.2 0.13 2.67 ‘1.000 0.010 13.0 3.0 0.458
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 4.2 0. 354
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 4.2 0.411
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 4.2 0.u424
MIOS 15.2 0.13 2.67 1.000 0.010 4.6 4.2 0.u24
MIOS 15.2 0.13 2.67 1.000 0.010 6.4 4.2 0.426
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 5.4 0.295
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 5.4 0.361
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 5.4 0.372
MIOS 15.2 0.13 2.67 1.000 0.010 4.6 5.4 0.381
MIOS 15.2 0.13 2.67 1.000 0.010 6.2 5.4 0.384
MIOS 15.2 0.13 2.67 1.000 0.010 13.0 5.4 0. 391
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 6.6 0.253
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 6.6 0.302
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 6.6 0.319
MIOS 15.2 0.13 2.67 1.000 0.010 4.5 6.6 0. 331
MIOS 15.2 0.13 2.67 1.000 0.010 6.2 6.6 0.331



Table 11 (continued)
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LITR DC DP RHOS RHOL MOL UG oL EL EG ES
MIOS 15.2 0.13 2.67 1.000 0.010 13.0 6.6 0.331
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 7.8 0.193
MIOS 15.2 0.13 2.67 1.000 0.010 1.5 7.8 0.259
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 7.8 0. 272
MIOS 15.2 0.13 2.67:1.000 0.010 4.5 7.8 0. 291
MIOS 15.2 0.13 2.67 1.000 0.010 6.1 7.8 0.293
MIOS 15.2 0.13 2.67 1.000 0.010 13.0 7.8 0.304
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 9.0 0. 153
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 9.0 0.203
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 7.8 0.037
MIOS 15.2 0.13 2.67 1.000 0.010 3.2 7.8 0.061
MIOS 15.2 0.13 2.67 1.000 0.010 4.6 7.8 0.072
MIOS 15.2 0.13 2.67 1.000 0.010 6.0 7.8 0.088
MIOS 15.2 0.13 2.67 1.000 0.010 13.0 7.8 0.128
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 4.2 0.027
MIOS 15.2 0.13 2.67 1.000 0.010 3.2 4.2 0.0u49
MIOS 15.2 0.13 2.67 1.000 0.010 4.6 4.2 0.070
MIOS 15.2 0.13 2.67 1.000 0.010 6.0 4.2 0.076
MIOS 15.2 0.13 2.67 1.000 0.010 13.0 4.2 0.121
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 3.0 0.024
MIOS 15.2 0.13 2.67 1.000 0.010 3.3 3.0 0.053
MIOS 15.2 0.13 2.67 1.000 0.010 4.7 3.0 0.066
MIOS 15.2 0.13 2.67 1.000 0.010 6.1 3.0 0.080
MIOS 15.2 0.13 2.67 1.000 0.010 13.0 3.0 0.116
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 9.0 0.831
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 9.0 0.760
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 7.8 0.778
MIOS 15.2 0.13 2.67 1.000 0.010 1.7 7.8 0.682
MIOS 15.2 0.13 2.67 1.000 0.010 3.2 7.8 0.663
MIOS 15.2 0.13 2.67 1.000 0.010 4.7 7.8 0.649
MIOS 15.2 0.13 2.67 1.000 0.010 6.3 7.8 0.627
MIOS 15.2 0.13 2.67 1.000 0.010 13.4 7.8 0.605
MIOS 15.2 0,13 2.67 1.000 0.010 0.3 6.6 0.741
MIOS 15.2 0.13 2.67 1.000 0.010 1.7 6.6 0.660
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 6.6 0.625
MIOS 15.2 0.13 2.67 1.000 0.010 4.7 6.6 0.609
MIOS 15.2 0.13 2.67 1.000 0.010 6.4 6.6 0.583
MIOS 15.2 0.13 2.67 1.000 0.010 13.5 6.6 0.569
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 5.4 0.720
MIOS 15.2 0.13 2.67 1.000 0.010 1.7 5.4 0.611
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 5.4 0.580
MIOS 15.2 0.13 2.67 1.000 0.010 4.7 S.4 0.558
MIOS 15.2 0.13 2.67 1.000 0.010 6.3 5.4 0.543
MIOS 15.2 0.13 2.67 1.000 0.010 13.3 5.4 0.520
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 4.2 0.670
MIOS 15.2 0.13 2.67 1.000 0.010 1.6 4.2 0.556
MIOS 15.2 0.13 2.67 1.000 0.010 3.1 4.2 0.535
MIOS 15.2 0.13 2.67 1.000 0.010 4.6 4.2 0.511
MIos 15.2 0.13 2.67 1.000 0.010 6.4 4.2 0.507
MIOS 15.2 0.13 2.67 1.000 0.010 0.0 3.0 0.574



Table 11 (continued)
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LITR DC DP RHOS RHOL MUL UG oL EL EG ES
MIOS 15.2 0.13 2.67 1.000 0.010 0.8 3.0 0.523

MIOS 15.2 0.13 2.67 1.000 0.010 1.6 3.0 0.490

MIOS 15.2 0.13 2.67 1.000 0.010 3.1 3.0 0.466

MIOS 15.2 0.13 2.67 1.000 0.010 4.7 3.0 0.uSu

MIOS 15.2 0.13 2.67 1.000 0.010 6.3 3.0 0.454

MIOS 15.2 0.13 2.67 1.000 0.010 13.4 3.0 0.431

BHEP 2.0 0.10 2.90 0.996 0.010 0.0 4.0 0. 353
BHEP 2.0 0.10 2.90 0.996 0.010 0.0 4.0 0. 361
BHEP 2.0 0.10 2.90 0.996 0.010 0.2 4.0 0. 357
BHEP 2.0 0.10 2.90 0.996 0.010 0.6 4.0 0. 356
BHEP 2.0 0.10 2.90 0.996 0.010 1.0 4.0 0. 351
BHEP 2.0 0.10 2.90 0.996 0.010 1.4 4.0 0. 344
BHEP 2.0 0.10 2.90 0.996 0.010 1.9 4.0 0.339
BHEP 2.0 0.10 2.90 0.996 0.010 2.6 4,0 0.329
BHEP 2.0 0.10 2.90 0.996 0.010 2.5 4.0 0.318
BHEP 2.0 0.10 2.90 0.996 0.010 2.9 4.0 0.317
BHEP 2.0 0.10 2.90 0.996 0.010 3.5 4.0 0. 300
BHEP 2.0 0.10 2.90 0.996 0.010 4.0 4.0 0.300
BHEP 2.0 0.10 2.90 0.996 0.010 4.2 4.0 0. 292
BHEP 2.0 0.10 2.90 0.996 0.010 4.8 4.0 0. 284
BHEP 2.0 0.10 2.90 0.996 0.010 S.1 4.0 0. 291
BHEP 2.0 0.10 2.90 0.996 0.010 5.3 4.0 0. 284
BHEP 2.0 0.10 2.90 0.996 0.010 S5S.u4 4.0 0.271
BHEP 2.0 0.10 2.90 0.996 0.010 5.8 4.0 0. 266
BHEP 2.0 0.10 2.90 0.996 0.010 5.9 4.0 0.274
BHEP 2.0 0.10 2.90 0.996 0.010 6.4 4.0 0.256
BHEP 2.0 0.10 2.90 0.996 0.010 6.9 4.0 0. 260
BHEP 2.0 0.10 2.90 0.996 0,010 7.1 4.0 0. 239
BHEP 2.0 0.10 2.90 0.996 0.010 8.1 4.0 0.250
BHEP 2.0 0.10 2.90 0.996 0.010 0.0 5.2 0. 292
BHEP 2.0 0.10 2.90 0.996 0.010 2.1 5.2 0. 292
BHEP 2.0 0.10 2.90 0.996 0.010 3.8 5.2 0.261
BHEP 2.0 0.10 2.90 0.996 0.010 4.5 5.2 0.249
BHEP 2.0 0.10 2.90 0.996 0.010 5.4 5.2 0. 235
BHEP 2.0 0.10 2.90 0.996 0.010 6.2 5.2 0.223
BHEP 2.0 0.10 2.90 0.996 0.010 0.0 6.4 0. 230
BHEP 2.0 0.10 2.90 0.996 0.010 0.7 6.4 0. 248
BHEP 2.0 0.10 2.90 0.996 0.010 1.8 6.4 0.238
BHEP 2.0 0.10 2.90 0.996 0.010 2.0 6.4 0.227
BHEP 2.0 0.10 2.90 0.996 0.010 2.5 6.4 0. 224
BHEP 2.0 0.10 2.90 0.996 0.010 2.9 6.4 0.216
BHEP 2.0 0.10 2.90 0.996 0.010 3.4 6.4 0.210
BHEP 2.0 0.10 2.90 0.996 0.010 3.6 6.4 0.202
BHEP 2.0 0.10 2.90 0.996 0.010 4.0 6.4 0.203
BHEP 2.0 0.10 2.90 0.996 0.010 4.2 6.4 0.193
BHEP 2.0 0.10 2.90 0.996 0.010 0.0 8.0 0. 166
BHEP 2.0 0.10 2.90 0.996 0.010 0.3 8.0 0.188
BHEP 2.0 0.10 2.90 0.996 0.010 0.4 8.0 0.182
BHEP 2.0 0.10 2.90 0.996 0.010 0.6 8.0 0. 187
BHEP 2.0 0.10 2.90 0.996 0.010 1.0 8.0 0.196
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Table 11 (continuel)
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LITR DC DP RHQS RHOL MUL UG UL EL EG ES

BHEP 2.0 0.10 2.90 0.996 0.010 1.2 8.0 0.188
BHEP 2.0 0.10 2.90 0.996 0.010 1.3 8.0 0.193
BHEP 2,0 0.10 2.90 0.996 0.010 1.6 8.0 0. 194
BHEP 2.0 0.10 2.90 0.996 0.010 2.0 8.0 0. 181
BHEP 2.0 0.10 2.90 0.996 0.010 2.1 8.0 0.174
BHEP 2.0 0.10 2.90 0.996 0.010 2.3 8.0 0.183
BHEP 2.0 0.10 2.90 0.996 0.010 2.5 8.0 0.179
BHEP 2.0 0.10 2.90 0.996 0.010 2.5 8.0 0. 170
BHEP 2.0 0.10 2.90 0.996 0.010 2.7 8.0 0.167
BHEP 2.0 0.10 2.90 0.996 0.010 3.0 8.0 0.170
BHEP 2.0 0.10 2.90 0.996 0.010 0.4 4.8 0.318
BHEP 2.0 0.10 2.90 0.996 0.010 0.5 4.8 0.316
BHEP 2.0 0.10 2.90 0.996 0.010 0.8 4.8 0.311
BHEP 2.0 0.10 2.90 0.996 0.010 0.9 4.8 0.313
BHEP 2.0 0.10 2.90 0.996 0.010 1.0 4.8 0.309
BHEP 2.0 0.10 2.90 0.996 0.010 1.3 4.8 0.307
BHEP 2.0 0.10 2.90 0.996 0.010 1.7 4.8 0.300
BHEP 2.0 0.10 2.90 0.996 0.010 2.1 4.8 0.296
BHEP 2.0 0.10 2.90 0.996 0.010 2.3 4.8 0.282
BHEP 2.0 0.10 2.90 0.996 0.010 0.0 6.0 0.243
BHEP 2.0 0.10 2.90 0.996 0.010 0.2 6.0 0.266
BHEP 2.0 0.10 2.90 0.996 0.010 0.4 6.0 0.269
BHEP 2.0 0.10 2.90 0.996 0.010 0.5 6.0 0. 261
BHEP 2.0 0.10 2.90 0.996 0.010 0.6 6.0 0.266
BHEP 2.0 0.10 2.90 0.996 0.010 0.8 6.0 0. 261
BHEP 2.0 0.10 2.90 0.996 0.010 1.0 6.0 0. 263
BHEP 2.0 0.10 2.90 0.996 0.010 1.3 6.0 0.258
BHEP 2.0 0.10 2.90 0.996 0.010 1.6 6.0 0.248
BHEP 2.0 0.10 2.90 0.996 0.010 1.8 6.0 0. 243
BHEP 2.0 0.10 2.90 0.996 0.010 2.2 6.0 0.234
BHEP 2.0 0.10 2.90 0.996 0.010 2.6 5.0, 0.229
BHEP 2.0 0.10 2.90 0.996 0.010 2.8 6.0 0.225
BHEP 2.0 0.10 2.90 0.996 0.010 3.4 6.0 0. 215
BHEP 2.0 0.10 2.90 0.996 0.010 3.8 6.0 0.217
BHEP 2.0 0.10 2.90 0.996 0.010 3.8 6.0 0.210
BHEP 2.0 0.10 2.90 0.996 0.010 5.0 6.0 0.200
BHEP 2.0 0.10 2.90 0.996 0.010 0.0 5.8 0.212
BHEP 2.0 0.10 2.90 0.996 0.010 0.0 6.8 0. 221
BHEP 2.0 0.10 2.90 0.996 0.010 0.3 6.8 0.227
BHEP 2.0 0.10 2.90 0.996 0.010 0.4 6.8 0.237
BHEP 2.0 0.10 2.90 0.996 0.010 0.5 6.8 0.228
BHEP 2.0 0.10 2.90 0.996 0.010 0.7 6.8 0.235
BHEP 2.0 0.10 2.90 0.996 0.010 0.9 6.8 0.235
BHEP 2.0 0.10 2.90 0.996 0.010 1.1 6.8 0. 230
BHEP 2.0 0.10 2.90 0.996 0.010 1.3 6.8 0. 234
BHEP 2.0 0.10 2.90 0.996 0.010 1.6 6.8 0. 228
BHEP 2.0 0.10 2.90 0.996 0.010 2.1 6.8 0. 219
BHEP 2.0 0.10 2.90 0.996 0.010 2.1 6.8 0.226
BHEP 2.0 0.10 2.90 0.996 0.010 2.4 6.8 0. 220
BHEP 2.0 0.10 2.90 0.996 0.010 2.8 6.8 0.208



Table 11 (continued)
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BHEP 5.1 0.10 2.90 0.996 0.010 3.4 7.6 0.649 0.069 0.282
BHEP 5.1 0.10 2.90 0.996 0.010 3.9 7.6 0.641 0.085 0.274
BHEP 5.1 0.10 2.90 0.996 0.010 4.0 7.6 0.093

BHEP 5.1 0.10 2.90 0.996 0.010 4.6 7.6 0.637 0.092 0.271
BHEP 5.1 0.10 2.90 0.996 0.010 5.3 7.6 0.122

BHEP 5.1 0.10 2.90 0.996 0.010 5.6 7.6 0.635 0.113 0.252
BHEP 5.1 0.10 2.90 0.996 0.010 5.7 7.6 0.101

BHEP 5.1 0.10 2.90 0.996 0.010 6.2 7.6 0.643 0.106 0.251
BHEP 5.1 0.10 2.90 0.996 0.010 6.8 7.6 0.113

BHEP 5.1 0.10 2.90 0.996 0.010 2.3 12.8 0.808 0.058 0.134
BHEP 5.1 0.10 2.90 0.996 0.010 3.2 12.8 0.794 0.068 0.138
BHEP 5.1 0,10 2,90 0,996 0,010 3.9 12.8 0.765 0.088 0. 147
BHEP 5.1 0.10 2.90 0.996 0.010 4.7 12.8 0.773 0.081 0.146
BHEP 5.1 0.10 2.90 0.996 0.010 5.2 12.8 0.762 0.098 0.140
BHEP 5.1 0.10 2.90 0.996 0.010 5.8 12.8 0.738 0.111 0. 151
BHEP 5.1 0.10 2.90 0.996 0.010 6.2 12.8 0.757 0.103 0.140
BHEP 5.1 0.10 2.90 0.996 0.010 6.7 12.8 0.726 0.122 0.152
BHEP 5.1 0.10 2.90 0.996 0.010 7.1 12.8 0.735 0.123 0. 142
BHEP 5.1 0.10 2.90 0.996 0.010 7.1 12.8 0.717 0.141 0.142
BHEP 5.1 0.10 2.90 0.996 0.010 7.6 12.8 0.724 0.127 0.149
BHEP 5.1 0.10 2.90 0.996 0.010 8.4 12.8 0.726 0.128 0. 146
BHEP S.1 0.10 2.90 0.996 0.010 8.8 12.8 0.719 0.144 0.140
BHEP 5.1 0.10 2.90 0.996 0.010 9.2 12.8 0.707 0.151 0.142
BHEP 5.1 0.10 2.90 0.996 0.010 5S.4 7.6 0. 262
BHEP 5.1 0.10 2.90 0.996 0.010 5.5 7.6 0. 252
BHEP 5.1 0.10 2.90 0.996 0.010 6.1 7.6 0. 251
BHEP 5.1 0.10 2.90 0.996 0.010 6.6 7.6 0. 247
BHEP 5.1 0.10 2.90 0.996 0,010 0.0 7.0 0. 261
BHEP 5.1 0.10 2.90 0.996 0.010 1.9 7.0 0.278
BHEP 5.1 0.10 2.90 0.996 0.010 2.1 7.0 0. 280
BHEP 5.1 0.10 2.90 0.996 0.010 2.6 7.0 0.276
BHEP 5.1 0.10 2.90 0.996 0.010 3.3 7.0 0.273
BHEP 5.1 0.10 2.90 0.996 0.010 4.0 7.0 0. 270
BHEP 5.1 0.10 2.90 0.996 0.010 4.4 7,0 0.~ 265
BHEP 5.1 0.10 2.90 0.996 0.010 5.1 7.0 0. 261
BHEP 5.1 0.10 2.90 0.996 0.010 5.6 7.0 0. 258
BHEP 5.1 0.10 2.90 0.996 0.010 6.2 7.0 0. 259
BHEP 5.1 0.10 2.90 0.996 0.010 6.6 7.0 0. 258
BHEP 5.1 0.10 2.90 0.996 0.010 0.0 7.0 0. 253
BHEP 5.1 0.10 2.90 0.996 0.010 0.0 7.0 0.262
BHEP 5.1 0.10 2.90 0.996 0.010 1.8. 7.0 0.280
BHEP 5.1 0.10 2.90 0.996 0.010 2.1 7.0 0. 280
BHEP 5.1 0.10 2.90 0.996 0.010 2.6 7.0 0.275
BHEP 5.1 0.10 2.90 0.996 0.010 3.3 7.0 0.272
BHEP 5.1 0.10 2.90 0.996 0.010 3.9 7.0 0. 271
BHEP 5.1 0.10 2.90 0.996 0.010 4.5 7.0° 0. 266
BHEP S.1 0.10 2.90 0.996 0.010 5.5 7.0 0.262
BHEP 5.1 0.10 2.90 0.996 0.010 6.1 7.0 0.263
BHEP 5.1 0.10 2.90 0.996 0.010 6.6 7.0 0-.260
BHEP 5.1 0.10 2.90 0.996 0.010 3.2 7.6 0.283
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Table 11 (continaed)
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BHEP 5.1 0.10 2.90 0.996 0.010 3.8
BHEP 5.1 0.10 2.90 0.996 0.010 3.8
BHEP 5.1 0.10 2.90 0.996 0.010 4.3
BHEP 5.1 0.10 2.90 0.996 0.010 4.4
BHEP 5.1 0.10 2.90 0.996 0.010 5.1
BHEP 5.1 0.10 2.90 0.996 0.010 5.1
BHEP 5.1 0.10 2.90 0.996 0.010 5.3
BHEP 5.1 0.10 2.90 0.996 0.010 S.6
BHEP '5.1 0.10 2.90 0.996 0.010 6.2
BHEP 5.1 0.10 2.90 0.996 0.010 6.7
BHEP 2.0 0.10 2.90 0.996 0.010 0.1
BHEP 2.0 0.10 2.90 0.996 0.010 0.5
BHEP 2.0 0.10 2.90 0.996 0.010 1.0
BHEP 2.0 0.10 2.90 0.996 0.010 1.4
BHEP 2.0 0.10 2.90 0.996 0.010 2.2
BHEP 2.0 0.10 2.90 0.996 0.010 3.0
BHEP 2.0 0.10 2.90 0.996 0.010 3.7
BHEP 2.0 0.10 2.90 0.996 0.010 3.8
BHEP 2.0 0.10 2.90 0.996 0.010 5.0
BHEP 2.0 0.10 2.90 0.996 0.010 0.0
BHEP 2.0 0.10 2.90 0.996 0.010 0.0
BHEP 2.0 0.10 2.90 0.996 0.010 0.7
BHEP 2.0 0.10 2.90 0.996 0.010 1.7
BHEP 2.0 0.10 2.90 0.996 0.010 1.8
BHEP 2.0 0.10 2.90 0.996 0.010 2.4
BHEP 2.0 0.10 2.90 0.996 0.010_ 2.7
BHEP 2.0 0.10 2.90 0.996 0.010 3.3
BHEP 2.0 0.10 2.90 0.996 0.010 3.5
BHEP 2.0 0.10 2.90 0.996 0.010 3.9
BHEP 2.0 0.10 2.90 0.996 0.010 4.2
BHEP 5.1 0.20 11.00 0.996 0.010 2.6
BHEP "S.1 0.20 11.00 0.996 0.010 3.7
BHEP 5.1 0.20 11.00 0.996 0.010 4.8
BHEP 5.1 0.20 11.00 0.996 0.010 6.0
BHEP 5.1 0.20 11.00 0.996 0.010 6.9
BHEP 5.1 0.20 11.00 0.996 0.010 7.8
BHEP 5.1 0.20 11.00 0.996 0.010 8.1
BHEP 5.1 0.20 11.00 0.996 0.010 9.0
BHEP 5.1 0.20 11.00 0.996 0.010 15,04
BHEP S.1 0.20 11.00 0.996 0.010 16.0
BHEP 5.1 0.20 11.00 0.996 0.010 20.6
BHEP S.1 0.20 11.00 0.996 0.010 2.1
BHEP 5.1 0.20 11.00 0.996 0.010 6.4
BHEP 5.1 0.20 11.00 0.996 0.010 9.2
BHEP 5.1 0.20 11.00 0.996 0.010 12.8
BHEP 5.1 0.20 11.00 0.996 0.010 18.5
BHEP 5.1 0.20 11.00 0.996 0.010 3.9
BHEP 5.1 0.20 11.00 0.996 0.010 6.3
BHEP S.1 0.20 11.00 0.996 0.010- 7.1
BHEP 5.1

0.20 11.00 0.996 0.010 8.4
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26. 4
26. 4
26- u
26. 4
26. 04
26,4
26. 4
26. 4
38.8
38.8
38.8
38.8
38.8
17.8
17.8
17.8
17.8

0.674
0. 635
0.631
0.624
0.579
0.592
0.619
0.580

0.518
0. 772
0.731
0.703
0.675
0.649
0.521
0.502
0.517
0.488

0.025
0.074
0.081
0.099
0.139
0.118
0.090
0.120
0.199
0.130
0.211
0.043
0.104
0.118
0.147
0.180
0.082
0.111
0.109
0. 145

0.301
0.291
0.288
0.277
0. 282
0.290
0. 291
0. 300

0. 271
0. 185
0. 165
0. 179
0.178
0.171
0. 397
0-.387
0.374
0. 367



Table 11 (continuel)

LITR DC DP RHOS RHOL MOUL UG oL EL EG ES
BHEP 5.1 0.20 11.00 0.996 0.010 9.4 17.8 0.479 0.150 0.371
BHEP 5.1 0.20 11.00 0.996 0.010 10.3 17.8 0.464 0.162 0.374
BHEP - 5.1 0.20 11.00 0.996 0.010 11.3 17.8 0.137

BHEP 5.1 0.20 11.00 0.996 0.010 2.9 8.3 0.420 0.031 0.549
BHEP 5.1 0.20 11.00 0.996 0.010 4.3 8.3 0.372 0.087 0.5u41
BHEP 5.1 0.20 11.00 0.996 0.010 5.4 8.3 0.322 0.147 0.531
BHEP 5.1 0.20 11.00 0.996 0.010 6.4 8.3 0.364 0.118 0.518
BHEP 5.1 0.20 11.00 0.996 0.010 7.3 8.3 0.153

BHEP 5.1 0.20 11.00 0.996 0.010 8.3 8.3 0.330 0.156 0.514
BHEP 5.1 0.20 11.00 0.996 0,010 9.1 8.3 0.291 0.183 0.526
BHEP 5.1 0.20 11.00 0.996 0.010 0.0 8.3 0.584
BHEP 5.1 0.20 11.00 0.996 0.010 2.9 8.3 0. 549
BHEP 5.1 0.20 11.00 0.996 0.010 4.2 8.3 0. 541
MOKH 5.2 0.41 2.78 1.000 0.010 0.6 21.4 0.760

MUKH 5.2 0.81 2.78 1.000 0.010 1.3 21.4 0.740

MUOKH 5.2 0.41 2.78 1.000 0.010 2.3 21.4 0.740

MUKH 5.2 0.41 2.78 1.000 0.010 3.5 21.4 0.720

MUKH 5.2 0.41 2.78 1.000 0.010 4.9 21.4 0.710

MUKH 5.2 0.41 2.78 1.000 0.010 5.6 21.4 0.680

MUKH S.2 0.41 2.78 1.000 0.010 6.5 21.4 0.680

MUKH 5.2 0.471 2.78 1.000 0.010 7.9 21.4 0.6u40

MUKH 5.2 0.41 2.78 1.000 0.010 9.0 21.4 0.650

MUKH 5.2 0.481 2.78 1.000 0.010 11.1 21.4 0.630

MUKH 5.2 0.41 2.78 1.000 0.010 11.7 21.4 0.620

MUKH 5.2 0.41 2.78 1.000 0.010 12.0 21.4 0.640

MUKH 5.2 0.41 2.78 1.000 0.010 13.4 21.4 0.600

MUKH 5.2 0.41 2.78 1.000 0.010 0.6 18.2 0.680

MUKH 5.2 0.41 2.78 1.000 0.010 1.4 18.2 0.660

MUKH 5.2 0.41 2.78 1.000 0.010 2.0 18.2 0.6u40

MUKH 5.2 0.41 2.78 1.000 0.010 3.0 13.2 0.660

MUKH 5.2 0.41 2.78 1.000 0.010 4.3 18.2 0.620

MUKH 5.2 0.81 2,78 1,000 0,010 5.8 183.2 0.590

MUKH 5.2 0.41 2.78 1.000 0.010 7.4 18.2 0.580

MUKH 5.2 0.41 2.78 1.000 0.010 8.2 18.2 0.560

MUKH 5.2 0.41 2,78 1.000 0.010 8.6 18.2 0.570

MUKH 5.2 0.41 2.78 1.000 0.010 9.7 18.2 0.540

MUKH 5.2 0.417 2.78 1.000 0.010 10.8 18.2 0.510

MUKH 5.2 0.41 2.78 1.000 0.010 11.8 18.2 0.510

MUKH 5.2 0.41 2.78 1.000 0.010 12.7 18.2 0.490

MOKH 5.2 0.41 2.78 1.000 0.010 2.0 14.5 0.520

MUKH 5.2 0.41 2.78 1.000 0.010 4.9 14.6 0.480

MUKH 5.2 0.41 2.78 1.000 0.010 11.9 14.6 0.340

MUKH 5.2 0.41 2.78 1.000 0.010 12.9 14.6 0.330

MUKH 5.2 0.417 2.78 1.000 0.010 0.8 9.3 0.410

MUKH 5.2 0.417 2.78 1.000 0.010 1.5 9.3 0.410

MUKH 5.2 0.4% 2.78 1.000 0.010 2.1 9.3 0.380

MUKH 5.2 0.41 2.78 1.000 0.010 3.5 9.3 0.340

MOKH 5.2 0.41 2.78 1.000 0.010- S.6 9.3 0.310

MUKH 5.2 0.41 2.78 1.000 0.010 6.6 9.3 0.300

MUKH 5.2 0.41 2.78 1.000 0.010 7.5 9.3 0.320
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LITR DC DP RHOS RHOL MOUL UG oL EL EG ES
MUKH 5.2 O0.41 2.78 1.000 0.010 9.1 9.3 0.300
MUKH 5.2 0.41 2.78 1.000 0.010 9.9 9.3 0.320
MUKH 5.2 0.41 2.78 1.000 0.010 11.1 9.3 0.310
MUKH 5.2 0.47 2.78 1.000 0.010 11.8 9.3 0.300
MUKH S.2 0.41 2.78 1.000 0.010 12.2 9.3 0.310
MUKH 5.2 0.28 2.92 1.000 0.010 0.6 13.9 0.760
MUKH 5.2 0.28 2.92 1.000 0.010 1.5 13.9 0.740
MUKH 5.2 0.28 2.92 1.000 0.010 2.9 13.9 0.720
MUKH 5.2 0.28 2.92 1.000 0.010 3.9 13.9 0.740
MUOKH 5.2 0.28 2.92 1.000 0.010 5.5 13.9 0.710
MUKHR 5.2 0.28 2.92 1.000 0.010 8.0 13.9 0.650
MUKH 5.2 0.28 2.92 1.000 0.010 9.8 13.9 0.650
MUKH S.2 0.28 2.92 1.000 0.010 11.0 13.9 0.630
MUOKH 5.2 0.28 2.92 1.000 0.010 0.7 12.2 0.660
MUKH 5.2 0.28 2.92 1.000 0.010 1.5 12.2 0.630
MUKH 5.2 0.28 2.92 1.000 0.010 2.4 12.2 0.630
MUKH 5.2 0.28 2.92 1.000 0.010 4.1 12.2 0.570
MUKH 5.2 0.28 2.92 1.000 0.010 7.7 12.2 0.530
MUKH 5.2 0.28 2.92 1.000 0.010 8.6 12.2 0.490
MUKH 5.2 0.28 2.92 1.000 0.010 10.7 12.2 0.450
MUKH 5.2 0.28 2.92 1.000 0.010 0.5 11t.1 0.470
MUKH 5.2 0.28 2.92 1.000 0.010 1.3 11.1 0.480
MUKH 5.2 0.28 2.92 1.000 0.010 2.5 11.1 0.460
MURKH 5.2 0.28 2.92 1.000 0.010 4.0 11.1 0.370
MOKH 5.2 0.28 2.92 1.000 0.010 5.2 11.1 0.340
MUKH 5.2 0.28 2.92 1.000 0.010 6.6 11.1 0.320
MUKH 5.2 0.28 2.92 1.000 0.010 7.7 11.1 0.290
MUKH 5.2 0.28 2.92 1.000 0.010 8.8 11.1 0.270
MOKH 5.2 0.28 2.92 1.000 0.010 10.2 11.1 0.270
MUKH 5.2 0.28 2.92 1.000 0.010 0.6 9.2 .0.340
MUKH 5.2 0.28 2.92 1.000 0.010 1.4 9.2 0.310
MOKH 5.2 0.28 2.92 1.000 0.010 1.9 9.2 0.300
MUKH 5.2 0.28 2.92 1.000 0.010 3.0 9.2 0.270
MUKH 5.2 0.28 2.92 1.000 0.010 3.9 9.2 0.240
MUKH 5.2 0.28 2.92 1.000 0.010 5.1 9.2 0.230
MUKH 5.2 0.28 2.92 1.000 0.010 6.5 9.2 0.220
MUKH 5.2 0.28 2.92 1.000 0.010 7.9 9.2 0.180
MUKH 5.2 0.28 2.92 1.000 0.010 8.7 9.2 0.190
MUKH 5.2 0.28 2.92 1.000 0.010 9.3 9.2 0.170
MUKH 5.2 0.28 2.92 1.000 0.010 10.7 9.2 0.190
MIRKH 5.2 0.14 2.86 1.000 0.010 0.8 12.0 0.840
MUKH 5.2 0.14 2.86 1.000 0.010 1.4 12.0 0.820
MUKH 5.2 0.14 2.86 1.000 0.010 2.4 12.0 0.800
MUKH 5.2 0.14 2.86 1.000 0.010 3.0 12.0 0.770
MUKH 5.2 0.14 2.86 1.000 0.010 3.7 12.0 0.720
MUKH 5.2 0.14 2.86 1.000 0.010 4.5 12.) 0.740
MUKH 5.2 0.14 2,86 1.000 0.010 5.5 12.0 0.700
MUKH 5.2 0.14 2.86 1.000 0.010 6.5 12.0 0.640
MUKH 5.2 0.14 2.86 1.000 0.010 7.5 12.0 0.590
MUKH 5.2 0.14 2.86 1.000 0.010 7.9 12.0 0.600



Table 11 {(continued)

LITR DC DP RHOS RHOL MOUL UG OL EL EG ES

MUKH 5.2 0.14 2.86 1.000 0.010 0.8 9.5 0.690

MUKH 5.2 0.14 2.86 1.000 0.010 1.8 9.5 0.650

MUKH 5.2 0.14 2.86 1.000 0.010 3.1 9.5 0.580

MUKH 5.2 0.14 2.86 1.000 0.010 4.7 9.5 0.580

MUKH 5.2 0.14 2.86 1.000 0.010 6.% 9.5 0.500

MUKH 5.2 0.14 2.86 1.000 0.010 7.7 9.5 0.460

MUKH 5.2 0.14 2.86 1.000 0.010 8.8 9.5 0.440

MUKH 5.2 0.14 2.86 1.000 0.010 0.8 3.2 0.520

MUKH 5.2 0.14 2.86 1.000 0.010 1.6 3.2 0.460

MUKH 5.2 0.14 2.86 1.000 0.010 2.7 3.2 0.410

MUKH 5.2 0.14 2.86 1.000 0.010 3.8 3,2 0.390

MUKH 5.2 0.14 2.86 1.000 0.010 S.1 3.2 0.340

MUKH 5.2 0.14 2.86 1.000 0.010 6.8 3.2 0.290

MUKH 5.2 0.14 2.86 1.000 0.010 8.3 3.2 0.290

MOKH 5.2 0.14 2.86 1.000 0.010 1.1 1.3 0.380

MUKH 5.2 0.14 2.86 1.000 0.010 2.3 1.3 0.320

MUKH 5.2 0.14 2.86 1.000 0.010 3.4 1.3 0.280

MUKH 5.2 0.14 2.86 1.000 0.010 4.5 1.3 0.260

MUKH 5.2 0.14 2.86 1.000 0.010 5.6 1.3 0.230

MUKH 5.2 0.14 2.86 1.000 0.010 6.9 1.3 0.210

MUKH 5.2 0.03 2.92 1.000 0.010 0.6 6.8 0.760

MUOKH 5.2 0.03 2.92 1.000 0.010 1.3 6.8 0.700

MUKH 5.2 0.03 2.92 1.000 0.010 2.2 6.8 0.690

MUKH 5.2 0.03 2.92 1.000 0.010 3.5 6.8 0.620

MUKH 5.2 0.03 2.92 1.000 0.010 4.0 6.8 0.630

MUKH 5.2 0.03 2.92 1.000 0.010 4.7 6.8 0.610

MUKH 5.2 0.03 2.92 1,000 0.010 0.9 1.7 0.580

MUKH 5.2 0.03 2.92 1.000 0.010 1.9 1.7 0.520

MUKH 5.2 0.03 2.92 1.000 0.010 2.8 1.7 0.480

MUKH 5.2 0.03 2.92 1.000 0.010 3.7 1.7 0.u80

MUKH 5.2 0.03 2.92 1,000 0.010 4.9 1.7 0.400

MUKH 5.2 0.03 2.92 1.000 0.010 5.7 1.7 0.400

MUKH 5.2 0.03 2.92 1.000 0.010 0.6 1.0 0.490

MUKH 5.2 0.03 2.92 1.000 0.010 1.4 1.0 0.430

MUKH 5.2 0.03 2.92 1.000 0.010 2.3 1.0 0.410

MUKH 5.2 0.03 2.92 1.000 0.010 3.6 1.0 0.310

MOKH 5.2 0.03 2.92 1.000 0.010 S.4 1.0 0.320

RIGC 10.0 0.08 2.50 1.000 0.010 0.0 6.9 0. 282
RIGC 10.0 0.08 2.50 1.000 0.010 0.3 6.9 0. 295
RIGC 10.0 0.08 2.50 1.000 0.010 0.5 6.9 0.300
RIGC 10.0 0.08 2.50 1.000 0.010 0.8 6.9 0.301
RIGC 10.0 0.08 2.50 1.000 0.010 1.0 6.9 0. 305
RIGC 10.0 0.08 2.50 1,000 0,010 1.5 b6.9 0. 305
RIGC 10.0 0.08 2.50 1.000 0.010 2.0 6.9 0.302
RIGC 10.0 0.08 2.50 1.000 0.010 0.0 5.5 0.33u
RIGC 10.0 0.08 2.50 1.000 0.010 0.2 5.5 0. 348
RIGC 10.0 0.08 2.50 1.000 0.010 0.5 5.5 0. 357
RIGC 10.0 0.08 2.50 1.000 0.010 0.8 5.5 0.361
RIGC 10.0 0.08 2.50 1.000 0.010 1.0 5.5 0.364
RIGC 10.0 0.08 2.50 1.000 0.010 1.5 5.5 0.363



Table 11 (continuel)

LITR DC DP RHOS RHOL MUL UG uL EL EG ES
RIGC 10.0 0.08 2.50 1.000 0.010 2.0 5.5 0.363
RIGC 10.0 0.08 2.50 1.000 0.010 0.0 4.1 0.391
RIGC 10.0 0.08 2.50 1.000 0.010 0.2 4.1 0.403
RIGC 10.0 0.08 2.50 1.000 0.010 0.5 4.1 0.409
RIGC 10.0 0.08 2.50 1.000 0.010 0.8 4.1 0.411
RIGC 10.0 0.08 2.50 1.000 0.010 1.0 4.1 0.412
RIGC 10.0 0.08 2.50 1.000 0.010 1.5 4.1 0.415
RIGC 10.0 0.08 2.50 1.000 0.010 2.0 4.1 0-.412
RIGC 10.0 0.08 2.50 1.000 0.010 0.0 2.8 0. 493
RIGC 10.0 0.08 2.50 1.000 0.010 0.2 2.8 0.504
RIGC 10.0 0.08 2.50 1.000 0.010 0.5 2.8 0.509
RIGC 10.0 0.08 2.50 1.000 0.010 0.8 2.8 0.518
RIGC 10.0 0.08 2.50 1.000 0.010 1.0 2.8 0.518
RIGC 10.0 0.08 2.50 1.000 0.010 1.5 2.8 0.516
RIGC 10.0 0.08 2.50 1.000 0.010 2.0 2.8 0.516
RIGC 10.0 0.08 2.50 1.000 0.010 0.0 1.4 0.589
RIGC 10.0 0.08 2.50 1.000 0.010 0.3 1.4 0.602
RIGC 10.0 0.08 2.50 1.000 0.010 0.5 1.4 0.609
RIGC 10.0 0.08 2.50 1.000 0.010 0.7 1.4 0.614
RIGC 10.0 0.08 2.50 1.000 0.010 1.0 1.4 0.621
RIGC 10.0 0.08 2.50 1.000 0.010 1.5 1.4 0.633
RIGC 10.0 0.08 2.50 1.000 0.010 2.0 1.4 0.634
RIGC 10.0 0.08 2.50 1.000 0.010 2.4 1.4 0. 631
BHEP 5.1 0.20 11.00 0.996 0,010 0.0 17.8 0.415
BHEP 5.1 0.20 11.00 0.996 0.010 0.0 17.8 0.u422
BHEP 5.1 0.20 11.00 0.996 0.010 0.0 26.4 0.313
BHEP 5.1 0.20 11.00 0.996 0.010 0.0 26.4 0.323
BHEP 5.1 0.20 11.00 0.996 0.010 0.0 38.8 0.194
BHEP 5.1 0.10 2.90 0.996 0.010 9.9 12.3 0.711 0.148 0.141
BHEP 5.1 0.10 2.90 0.996 0.010 9.9 12.8 0.700 0.159 0. 141
BHEP 5.1 0.10 2.90 0.996 0.010 11.5 12.8 0.697 0.165 0.138
BHEP 5.1 0.10 2.90 0.996 0.010 0.0 12.8 0.117
BHEP 5.1 0.10 2.90 0.996 0.010 0.0 12.8 0. 123
BHEP 5.1 0.10 2.90 0.996 0.010 3.2 12.8 0.138
BHEP 5.1 0.10 2.90 0.996 0.010 4.9 12.8 0. 152
BHEP 5.1 0.10 2.90 0.996 0.010 8.2 12.8 0. 139
BHEP 5.1 0.10 2.90 0.996 0.010 0.0 7.6 0.240
BHEP 5.1 0.10 2.90 0.996 0.010 4.3 7.6 0. 264
BHEP 5.1 0.10 2.90 0.996 0.010 5.1 7.6 0. 256
BHEP 5.1 0.10 2.90 0.996 0.010 5.1 7.6 0. 267
KHOS 7.6 0.21 1.71 0.997 0.009 3.5 2.1 0.412 0.086 0.502
KHOS 7.6 0.21 1.71 0.997 0.009 3.5 2.4 0.424 0.086 0.490
KHOS 7.6 0.21 1.71 0.997 0.009 3.5 2.4 0.4330.07S 0.491
KHOS 7.6 0.21 1.71 0.997 0.009 3.5 3.) 0.430 0.098 0.476
KHOS 7.6 0.19 1.71 0.997 0.009 S.5 1.5 0.498 0.031 0.471
KHOS 7.6 0.19 1.71 0.997 0.009 5.5 1.8 0.498 0.059 0.4u2
KHOS 7.6 0.19 1.71 0.997 0.009 5.5 2.1 0.512 0.026 0,462
KHOS 7.6 0.19 1.71 0.997 0.009 S.5 2.4 0.530 0.012 0.458
KHOS 7.6 0.19 1.71 0.997 0.009 5.5 3.6 0.591 0.025 0.384
KHOS 7.6 0.19 1.71 0.997 0.009 S.4 4.8 0.668 0.009 0.323



Table 11 (coatinued)

o - —— —— - ————— — ———— - — —— — - . . S S W W A S W E - ——— ———  ———

LITR DC DP RHOS RHOL MUL UG oL EL EG ES
KHOS 7.6 0.19 1.71 0.997 0.009 1.6 1.5 0.515 0.078 0.406
KHOS 7.6 0.19 1.71 0.997 0.009 1.6 1.8 0.500 0.020 0.480
KHOS 7.6 0.19 1.71 0.997 0.009 1.6 2.4 0.503 0.036 0.u461
KHOS 7.6 0.19 1.71 0.997 0.009 1.6 3.6 0.529 0.027 0.444
KHOS 7.6 0.19 1.71 0.997 0.009 1.6 4.8 0.634 0.037 0.329
KHOS 7.6 0.19 1.71 0.997 0.009 2.7 1.2 0.238 0.155 0.607
KHOS 7.6 0.19 1.71 0.997 0.009 2.7 1.5 0.265 0.131 0.604
KHOsS 7.6 0.19 1.71 0.997 0.009 2.7 1.8 0.287 0.096 0.617
KHOS 7.6 0.19 1.71 0.997 0.009 2.7 2.4 0.455 0.075 0.470
KHOS 7.6 0.19 1.71 0.997 0.009 2.7 3.0 0.454 0.082 0.465
KHOS 7.6 0.19 1.71 0.997 0.009 2.7 4.1 0.505 0.062 0.434
KHOS 7.6 0.61 1.94 0.997 0.009 1.1 2.4 0.283 0.139-0.577
KHOS 7.6 0,61 1.94 0.997 0.009 1.1 3.0 0.313 0.116 0.571
KHOS 7.6 0.61 1.94 0.997 0.009 1.1 3.6 0.349 0.132 0.519
KHOS 7.6 0.61 1.94 0.997 0.009 1.1 4.1 0.328 0.159 0.513
KHOS 7.6 0.6%1 1.94 0.997 0.009 1.1 4.8 0.361 0.130 0.509
KHOS 7.6 0.61 1.94 0.997 0.009 1.1 5.3 0.378 0.124 0.497
KHOS 7.6 0.61 1.94 0.997 0.009 1.1 5.9 0.354 0.151 0.495
KHOS 7.6 0.61 1.94 0.997 0.009 1.6 3.0 0.232 0.185 0.584
KHOS 7.6 0.61 1.94 0.997 0.009 1.6 3.6 0.322 0.158 0.519
KHOS 7.6 0.61 1.94 0.997 0.009 1.6 4.1 0.340 0.158 0.503
KHOS 7.6 0.61 1.94 0.997 0.009 1.6 4.8 0.306 0.184 0.510
KHOS 7.6 0.61 1.94 0.997 0.009 1.6 5.3 0.102 0.282 0.616
KHOS 7.6 0.61 1.94 0.997 0.009 1.6 5.9 0.345 0.164 0.490
KHOS 7.6 0.61 1.94 0.997 0.009 1.3 2.4 0.221 0.186 0.593
KHOS 7.6 0.61 1.94 0.997 0.009 1.3 3.0 0.212 0.196 0.592
KHOS 7.6 0.61 1.94 0.997 0.009 1.3 3.6 0.326 0.159 0.515
KHOS 7.6 0.61 1.94 0.997 0.009 1.3 4.1 0.333 0.159 0.508
KHOS 7.6 0.61 1.94 0.997 0.009 1.3 4.8 0.337 0.166 0.497
KHOS 7.6 0.61 1.94 0.997 0.009 1.3 5.3 0.336 0.169 0.495
KHOS 7.6 0.61 1.94 0.997 0.009 1.3 5.9 0.365 0.144 0.491
KHOS 7.6 0.61 1.94 0.997 0.009 1.9 2.4 0.221 0.195 0.584
KHOS 7.6 0.61 1.94 0.997 0.009 1.9 3.0 0.299 0.176 0.525
KHOS 7.6 0.61 1.94 0.997 0.009 1.9 3.5 0.34¢4 0.153 0.503
KHOS 7.6 0.61 1.94 0.997 0.009 1.9 4.1 0.369 0.186 0.445
KHOS 7.6 0.61 1.94 0.997 0.009 1.9 4.8 0.358 0.187 0.455
KHOS 7.6 0.61 1.94 0.997 0.009 1.9 5.3 0.325 0.188 0.487
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 4.2 0.4841 0.058 0.500-
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 4.8 0.438 0.070 0.492
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 5.4 0.441 0.077 0.482
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 6.0 0.455 0.078 0.471
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 6.6 0.862 0.073 0.465
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 7.2 0.513 0.064 0.423
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 7.8 0.519 0.067 0.414
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 8.3 0.529 0.067 0.404
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 8.1 0.522 0.070 0.409
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 7.5 0.511 0.070 0.419
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 6.9 0.502 0.069 0.429
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 5.3 D.460 0.071 0.469
BLOX 7.6 0.46 2.26 0.997 0.009 3.5 5.7

0.469 0.053 0.u478



Table 11 (continued)

- —— s - - ——— - - ——— — ——— —— = — D - ——— D - — D P WD CH W n ——— D - ———————p w——

0.46 2.26 0.996 0.009
0.u46 2.26 0.996 0.009

0.488 0.101 0.412
0.368 0.124 0.508

LITR DC DP RHOS RHOL MOL UG UL EL EG ES

BLOX 7.6 0.46 2.26 0.997 0.009 3.5 8.5 0.526 0.072 0.402
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 3.0 0.296 0.107 0.597
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 3.5 0.375 0.109 0.516
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 4.2 0.382 0.109 0.509
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 4.8 0.395 0.121 0O.u484
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 5.4 0.406 0.114 0.479
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 5.7 0.419 0.110 0.471.
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 6.0 0.421 0.115 O.u464
BLOX 7.6 0.46 2.26 0.997 0.009 7.0 6.3 0.420 0.117 0.463
BLOX 7.6 0.46 2.26 0.997 0.009 6.9 6.7 0.422 0.116 0.462
BLOX 7.6 0.46 2.26 0.997 0.009 6.9 7.2 0.473 0.105 0.423
BLOX 7.6 0.46 2.26 0.997 0.009 6.9 7.3 0.482 0.105 0.413
BLOX 7.6 0.46 2.26 0.997 0.009 6.9 8.3 0.488 0.109 0.403
BLOX 7.6 0.46 2.26 0.997 0.009 6.9 8.9 0.487 0.118 0.395
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 3.0 0.371 0.124 0.505
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 3.6 0.376 0.129 0.495
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 4.8 0.394 0.124 0.482
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 S.1 0.396 0.127 0.477
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 S.4 0.399 0.127 0.474
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 5.7 0.396 0.133 0.472
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 6.1 0.406 0.127 0.467
BLOX 7.6 0.46 2.26 0.996 0.009. 1.0 6.6 0.412 0.127 0.461

BLOX 7.6 0.46 2.26 0.996 0.009 1.0 6.9 0.462 0.116 0.422
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 7.4 0.464 0.118 0.417
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 7.8 0.u460 0.127 0.413
BLOX 7.6 0.46 2.26 0.996 0.009 1.0 8.1 0.462 0.129 0.408
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 3.3 0.311 0.097 0.592
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 4.2 0.399 0.092 0.510
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 4.3 0.421 0.078 0.501
BLOX 7.6 0.u46 2.26 0.996 0.009 5.2 5.0 0.421 0.097 0.u481
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 5.4 0.427 0.096 0.477
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 6.0 0.435 0.096 0.469
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 6.3 0.439 0.096 0.465
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 6.7 0.446 0.095 0.460
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 7.0 0.u484 0.092 0.u2u
BLOX 7.6 0.u46 2.26 0.996 0.009 5.2 7.4 0.493 0.090 0.417
BLOY 7.6 0.46 2.26 0.996 0.009 5.2 7.8 0.491 0.098 0.411
BLOX 7.6 0.46 2.26 0.996 0.009 5.2 8.1 0.499 0.097 0.405
BLOX 7.6 0,46 2.26 0.996 0.009 7.0 3.3 0.386 0.111 0.503
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 4.2 0.399 0.110 0.4MN
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 4.5 0.393 0,118 0.489
BLOX 7.6 0.u46 2.26 0.996 0.009 7.0 4.9 0.u426 0.110 0.u464
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 5.3 0.406 0.116 0.478
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 5.6 0.417 0.110 0.473
BLOX 7.6 0.46 2.26 0.996 0.009 6.9 6.0 0.423 0.109 0.468
BLOX 7.6 0.46 2.26 0.996 0.009 6.9 6.5 0.473 0.101 0.426
BLOX 7.6 0.46 2.26 0.996 0.009 6.9 6.8 0.470 0.105 0.425
BLOX 7.6 0,46 2.26 0.996 0.009 6.9 7.2 0.479 0.102 0.420

7.6 6.9 7.8
7.6 8.8 3.3



Table 11 (continuei)

LITR DC DP RHOS RHOL MOL UG oL EL EG ES

BLOX 7.6 0.u46 2.26 0.996 0.009 8.8 4.2 0.380 0.124 0.496
BLOX 7.6 0.46 2.26 0.996 0.009 8.8 4.5 0.387 0.128 0.485
BLOX 7.6 0.46 2.26 0.996 0.009 8.8 4.9 0.397 0.124 0.479
BLOX 7.6 0.46 2.26 0.996 0.009 8.8 5.3 0.391 0.130 0.479
BLOX 7.6 0.46 2.26 0.996 0.009 8.8 5.6 0.401 0.126 0.473
BLOX 7.6 0.46 2.26 0.996 0.009 8.8 6.0 0.411 0.120 0.469
BLOX 7.6 0.46 2.26 0.996 0.009 8.8 6.6 0.418 0.120 0.461
BLOX 7.6 0.46 2.26 0.996 0.009 8.7 6.8 0.415 0.124 0.461
BLOX 7.6 0.46 2.26 0.996 0.009 8.7 7.2 0.472 0.108 0.420
BLOX 7.6 0.46 2.26 0.996 0.009 8.7 7.8 0.473 0.112 0.415
BLOX 7.6 0.46 2.26 0.996 0,009 7.0 3.0 0.314 0.121 0.565
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 3.3 0.317 0.126 0.556
BLOX 7.6 0.46 2.26 0.996 0,009 7.0 4.2 0.389 0.116 0.495
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 4.5 0.396 0.114 0.490
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 4.9 0.401 0.114 0.u485
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 5.3 0.405 0.116 0.479
BLOX 7.6 0.u46 2.26 0.996 0.009 7.0 5.6 0.403 0.120 0.477
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 6.0 0.411 0.117 0.472
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 6.6 0.419 0.116 0.465
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 7.2 0.470 0.105 0.425
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 7.3 0.479 0.105 0.416
BLOX 7.6 0.46 2.26 0.996 0.009 7.0 8.3 0.487 0.106 0.407
BLOX 7.6 0.u46 2.26 0.996 0.009 7.0 8.9 0.485 0.114 0.u401
BLOX 7.6 0.46 2.26 0.996 0.009 14,1 2.0 0.236 0.197 0.567
BLOX 7.6 0.46 2.26 0.996 0.009 14.1 2.4 0.243 0.195 0.562
BLOX 7.6 0.46 2.26 0.996 0.009 14.1 2.9 0.332 0.168 0.500
BLOX 7.6 0.46 2.26 0.996 0.009 14.1 3.4 0.348 0.161 0.491
BLOY 7.6 0.u46 2.26 0.996 0.009 14.1 3.6 0.349 0.161 0.u89
BLOX 7.6 0.46 2.26 0.996 0.009 14.1 4.2 0.357 0.156 0.487
BLOX 7.6 0.46 2.26 0.996 0.009 14.1 4.8 0.367 0.150 0.u483
BLOX 7.6 0.46 2.26 0.996 0.009 14.0 S.4 0.378 0.146 0.476
BLOX 7.6 0.46 2.26 0.996 0.009 14.0 6.0 0.378 0.146 0.476
BLOX 7.6 0.46 2.26 0.996 0.009 14.0 7.2 0.434 0.144 0.u22
BLOX 7.6 0.46 2.26 0.996 0.009 14.0 8.3 0.428 0.164 0.408
BLOX 7.6 0.46 2.26 1.160 0.110 3.5 0.8 0.300 0.116 0.584
BLOX 7.6 0.46 2.26 1.160 0.110 3.5 1.1 0.393 0.101 0.506
BLOX 7.6 0.46 2.26 1.150 0.110 3.5 1.4 0.402 0.099 0.499
BLOX 7.6 0.46 2.26 1.160 0.110 3.5 1.9 0.408 0.100 0.491
BLOX 7.6 0.46 2.26 1.160 0.110 3.5 2.8 0.428 0.095 0.476
BLOX 7.6 0.46 2.26 1.160 0.110 3.5 2.8 0.432 0.094 0.474
BLOX 7.6 0.46 2.26 1.160 0.110 3.5 3.5 0.488 0.086 0.425
BLOX 7.6 0.46 2.26 1.160 0.116 S.3 0.6 0.290 0.125 0.585
BLOX 7.6 0.46 2.26 1.160 0.116 5.3 7.7 0.295 0.136 0.569
BLOXY 7.6 0.46 2.26 1.160 0.116 S.3 1.1 0.318 0.123 0.559
BLOX 7.6 0.46 2.26 1.160 0.116 5.3 1.4 0.385 0.114 0.500
BLOX 7.6 0.u46 2.26 1.160 0.116 5.3 1.9 0.392 0.117 0.491
BLOX 7.6 0.46 2.26 1.160 0.116 5.3 2.8 0.407 0.114 0.479
BLOX 7.6 0.46 2.26 1.160 0.116 5.3 2.8 0.406 0.116 0.478
BLOX 7.6 0.46 2.26 1.160 0.116 5.3 3.5 0.479 0.102 0.419
BLOX 7.6 0.46 2.26 1.160 0.116 5.3 4.2

0.482 0.106 0.412



LITR DC DP RHOS RHOL MUL a6 oL EL EG ES

BLOY 7.6 0.46 2.26 1.160 0.114 7.0 0.6 0.591-0.172 0.581
BLOX 7.6 0.46 2.26 1.160 0.114 7.0 0.8 0.598-0.168 0.569
BLOX 7.6 0.46 2.26 1.160. 0.114 7.0 1.1 0.611-0.173 0.562
BLOX 7.6 0.46 2.26 1.160 0.114 7.0 1.4 0.653-0.152 0. 499
BLOX 7.6 0.u46 2.26 1.160 0.114 7.0 1.9 0.658-0.152 0.494
BLOX 7.6 0.46 2.26 1.160 0.114 7.0 2.8 0.656-0.139 0.482
BLOX 7.6 0.46 2.26 1.160 0.114 7.0 3.0 0.655-0.136 0.481
BLOX 7.6 0.46 2.26 1.160 0.114 7.0 3.5 0.687-0.113 0.426
BLOX 7.6 0.46 2.26 1.160 0.114 7.0 4.2 0.688-0.103 0.415
BLOX 7.6 0.46 2.26 1.160 0.115 8.8 0.8 0.280 0.149. 0.572
BLOX 7.6 0.86 2.26 1.160 0.115 8.8 1.1 0.285 0.151 0.563
BLOX 7.6 0.46 2.26 1.160 0.115 8.8 1.4 0.366 0.134 0.500
BLOX 7.6 0.46 2.26 1.160 0.115 8.8 1.9 0.368 0.139 0.493
BLOX 7.6 0.46 2.26 1.160 0.115 8.8 2.8 0.380 0.138 0.482
BLOX 7.6 0.46 2.26 1.160 0.115 8.8 3.0 0.383 0.138 0.479
BLOY 7.6 0.46 2.26 1.160 0.115 8.8 3.5 0.374 0.154 0.472
BLOX 7.6 0.46 2.26 1.160 0.115 8.8 4.2 0.448 0.137 0.415
BLOX 7.6 0.46 2.25 1,160 0.114 12.3 0.5 0.245 0.183 0.572
BLOX 7.6 0.46 2.26 1.160 0.114 12.3 0.8 0.267 0.169 0.564
BLOX 7.6 0.46 2.26 1.160 0.114 12.3 1.1 0.276 0.173 0.551
BLOX 7.6 0.46 2.26 1.160 0.114 12.3 1.9 0.356 0.162 0.482
BLOX 7.6 0.46 2.26 1.160 0.116 12.3 2.8 0.367 0.162 0.471
BLOX 7.6 0.46 2.26 1.160 0.114 12.3 3.5 0.356 0.176 0.469
BLOX 7.6 0.46 2.26 1.160 0.114 12.3 4.2 0.438 0.143 0.0418
BLOX 7.6 0.46 2.26 1.150 0.091 3.5 1.4 0.345 0.102 0.553
BLOX 7.6 0.46 2.26 1.150 0.091" 3.5 2.0 0.408 0.094 0.499
BLOX 7.6 0.46 2.26 1.150 0.091 3.5 2.8 0.429 0.091 0.480
BLOX 7.6 0.46 2.26 1.150 0.091 3.5 3,5 0.432 0.097 0.471
BLOX 7.6 0.46 2.26 1.150 0.0917 3.5 4.6 0.504 0.086 0.410
BLOX 7.6 0.46 2.26 1.150 0.091 5.3 1.1 0.315 0.118 0.567
BLOX 7.6 0.46 2.26 1.150 0.091 5.3 1.4 0.385 0.109 0.506
BLOX 7.6 0.46 2.26 1.150 0.091 5.3 2.0 0.393 0.109 0.499
BLOX 7.6 0.46 2.26 1.150 0.091 5.3 2.8 0.416 0.102 0.482
BLOX 7.6 0.46 2.26 1.150 0.091 5.3 3.5 0.420 0.108 0.473
BLOX 7.6 0.u46 2.26 1.150 0.091 5.3 4.6 0.u82 0.106 0.413
BLOX 7.6 0.46 2.26 1.150 0.091 5.3 5.1 0.482 0.115 0.403
BLOX 7.6 0.46 2.26 1.150 0.092 7.0 1.1 0.294 0.131 0.576
BLOX 7.6 0.46 2.26 1.150 0.092 7.0 1.4 0.293 0.140 0.568
BLOX 7.6 0.46 2.26 1.150 0.092 7.0 2.0 0.388 0.118 0.493
BLOX 7.6 0.46 2.26 1.150 0.092 7.0 2.8 0.399 0.115 0.486
BLOX 7.6 0.u46 2.26 1.150 0.092 7.0 3.5 0.446 0.122 0.433
BLOXY 7.6 0.46 2.26 1.150 0.092 7.0 4.5 0.472 0.115 0.413
BLOX 7.6 0.46 2.26 1.150 0.092 7.0 5.1 0.472 0.122 0.406
BLOX 7.6 0.46 2.26 1.150 0.089 8.8 1.1 0.297 0.143 0.560
BLOX 7.6 0.46 2.25 1,150 0.089 8.8 1.4 0.295 0.146 0.560
BLOX 7.6 0.46 2.26 1.150 0.089 8.8 2.0 0.376 0.133 0.491
BLOX 7.6 0.46 2.26 1.150 0.089 8.8 2.8 0.397 0.127 0.476
BLOX 7.6 0.46 2.26 1.150 0.089 8.8 3.5 0.377 0.145 0.478
BLOX 7.6 0.46 2.26 1.150 0.089 8.8 4.6 0.0449 0.132 0.419
BLOX 7.6 0.46 2.26 1.150 0.089 8.8 5.1 0.461 0.133 0.406



Table 11 (continuel)

LITR DC DP RHOS RHOL MOL UG UL EL EG ES

BLOX 7.6 0.46 2.26 1.150 0.088 12.3 0.8 0.262 0.167 0.572
BLOX 7.6 0.46 2.26 1.150 0.088 12.3 1.1 0.273 0.165 0.562
BLOX 7.6 0.46 2.26 1.150 0.088 12.3 1.4 0.272 0.170 0.558
BLOX 7.6 0.46 2.26 1.150 0.088 12.3 2.0 0.353 0.151 0.0496
BLOX 7.6 0.46 2.26 1.150 0.088 12.3 2.8 0.362 0.149 0.489
BLOXY 7.6 0.46 2.26 1.150 0.088 12.3 3.5 0.358 0.167 0.475
BLOX 7.6 0.46 2.26 1.150 0.088 12.3 4.5 0.421 0.159 0.420
BLOX 7.6 0.46 2.26 1.150 0.088 12.3 5.1 0.418 0.167 0.414
BLOX 7.6 0.46 2.26 1.150 0.088 12.3 5.6 0.419 0.175 0.u405
BLOX 7.6 0.46 2.26 1.140 0.069 3.5 1.4 0.412 0.079 0.509
BLOX 7.6 0.46 2.26 1.140 0.069 3.5 2.0 0.414 0.084 0.502
BLOX 7.6 Q.86 2.2 1.140 0.0A9 3.5 2.8 0.432 0.081 0.487
BLOX 7.6 0.46 2.26 1.140 0.069 3.5 3.8 0.448 0.080 0.476
BLOY 7.6 0.46 2.26 1.140 0.069 3.9 4.3 0.452 0.087 0.u61
BLOX 7.6 0.46 2.26 1.140 0.069 3.5 4.8 0.506 0.077 0.417
BLOX 7.6 0.46 2.26 1.140 0.069 3.5 5.3 0.516 0.077 0.407
BLOXY 7.6 0.46 2.26 1.140 0.067 5.3 1.4 0.333 0.101 0.566
BLOY 7.6 0.46 2.26 1.140 0.067 5.3 2.0 0.406 0.095 0.499
BLOX 7.6 0.46 2.26 1.140 0.067 5.3 2.8 0.418 0.093 0.u489
BLOX 7.6 0.46 .2.26 1.140 0.067 5.3 3.8 0.432 0.093 0.475
BLOX 7.6 0.46 2.26 1.140 0.067 5.3 4.3 0.485 0.088 0.u427
BLOX 7.6 0.46 2.26 1.140 0.067 S.3 4.8 0.492 0.091 0.416
BLOX 7.6 0.46 2.26 1.140 0.067 5.3 5.3 0.498 0.092 0.411
BLOX 7.6 0.46 2.26 1.140 0.065 7.1 1.4 0.326 0.113 0.561
BLOX 7.6 0.46 2.26 1.140 0.065 7.1 2.0 0.403 0.103 0.U49u
BLOX 7.6 0.46 2.26 1.140 0.065 7.1 2.8 0.416 0.098 0.486
BLOX 7.6 0.46 2.26 1.140 0.065 7.1 3.8 0.420 0.104 0.476
BLOX 7.6 0.46 2.26 1.140 0.065 7.1 4.3 0.417 0.012 0.468
BLOY 7.6 0.46 2.26 1.140 0.065 7.1 4.8 0.u481 0.099 0.420
BLOX 7.6 0.46 2.26 1.140 0.065 7.1 5.3 0.483 0.105 0.8412
BLOX 7.6 0.46 2.26 1.140 0.065 8.9 1.4 0.300 0.135 0.566
BLOX 7.6 0.46 2.26 1.180 0.065 8.9 2.0 0.386 0.119 0.496
BLOX 7.6 0.46 2.26 1.140 0.065 8.9 2.8 0.394 0.116 0.490
BLOX 7.6 0.46 2.26 1.140 0.065 8.9 3.8 0.395 0.122 0.u482
BLOX 7.6 0.486 2.26 1.140 0.065 8.9 4.8 0.462 0.117 0.421
BLOX 7.6 0.46 2.26 1.140 0.065 8.8 5.3 0.463 0.121 0.416
BLOX 7.6 0.46 2.26 1.100 0.037 5.3 2.6 0.395 0.107 0.498
BLOXY 7.6 0.46 2.26 1.100 0.037 5.3 3.1 D0.417 0.096 0.487
BLOX 7.6 0.46 2,26 1.100 0.037 5S.3 3.8 0.414 0.103 0.483
BLOX 7.6 0.46° 2.26 1.100 0.037 5.3 4.9 0.424 0.107 0.469
BLOX 7.6 0.46 2.26 1.100 0.037 5.3 5.5 0.878 0.099 0.423
BLOY 7.6 0.46 2.26 1.100 0.037 5.3 6.0 0.485 0.100 0.415
BLOX 7.6 0.46 2.26 1.100 0.037 5.3 6.5 0.483 0.107 0.410
BLOX 7.6 0.46 2.26 1.100 0.038 7.1 2.0 0.311 0.132 0.557
BLOX 7.6 0.486 2.26 1.100 0.038 7.1 2.6 0.381 0.122 0.497
BLOX 7.6 0.46 2.26 1.100 0.038 7.1 3.1 0.392 0.117 0.491
BLOX 7.6 0.46 2.26 1.100 0.038 7.1 3.8 0.403 0.114 0.483
BLOX 7.6 0.46 2.26 1.100 0.038 7.1 4.9 0.462 0.111 0.u28
BLOX 7.6 0.46 2.26 1.100 0.038 7.1 5.5 0.467 0.111 0.422
BLOX 7.6 0.46 2.26 1.100 0.038 7.1 6.0 0.471 0.115 0.414



Table 11 (continuel)

BLOX 7.6 0.46 2.26 1.100 0.038 7.1 6.6 0.473 0.118 0.409
BLOX 7.6 0.46 2.26 1.110 0.038 8.9 2.6 0.386 0.121 0.493
BLOX 7.6 0.46 2.26 1.110 0.038 8.9 3.1 0.391 0.118 0.491
BLOX 7.6 0.46 2.26 1.110 0.038 8.9 3.8 0.405 0.113 0.482
BLOX 7.6 0.46 2.26 1.110 0.038 8.8 4.9 0.402 0.128 0.470
BLOX 7.6 0.46 2.26 1.110 0.038 8.8 5.5 0.465 0.111 0.424
BLOX 7.6 0.46 2.26 1.110 0.038 8.8 6.0 0.470 0.118 0.412
BLOX 7.6 0.46 2.26 1.110 0.038 8.8 6.6 0.465 0.127 0.408
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 2.0 0.358 0.146 0.495
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 2.6 0.364 0.143 0.493
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 3.1 0.365 0.146 0.490
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 3.8 0.373 0.145 0.u82
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 4.9 0.373 0.155 0.472
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 5.5 0.429 0.146 0.424
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 6.0 0.439 0.148 0.413
BLOX 7.6 0.46 2.26 1.100 0.038 12.4 6.6 0.432 0.158 0.411

- —— D s v —— WL T WD TR P WP PP T WP U W — - - - - - —— D — — — —— —— > — -



182

Obtained | From This Study

The overall phase holdups obtained in this study .are
-presented in Table 12. The headings can be explainéd~as
follows:

1. UL is the liquid velocity in cm/sec,

2. ELC is the overall liquid holdup calculated by the
conductivity method,

3. EGC is the overall gas holdup calculated by the
conductivity method,

4. ESC is the overall solid holdup calculated by the
conductivity‘method,

| 5. ELDP. is the overall liquid holdup calculated by the

pressure gradient method,

6. EGDP is the overall gas holdup calculated by the
pressure gradient method,

7. ESDP is the overall solid holdup calculated by the
pressure gradient method.

The run numbers and gas velocities (UG in car/sec) are

given as subheadings in the table.
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Table 12. Overall phase holdups

- —— ——— D = - AR W D D P — - D —— D - - D - — D — ———— - ——— - -

obtained from this study

= P —n e D T G D P D S - — - - ———— W " — - —— — - —— — - -

------------------ G67D13
4.77 0.427 0.046
7.16 0. 566 0.010
9.54 0.658  ~0.009

11.93 0.800  ~0.051

------------------ 568K13
2.39 0.220 0. 207
3.58 0.334 0.170

6.77 0.403  0.134
5.96 0.457 0.130
7-16 0.493 0. 117
8.35 0.526 0.128
9.54 0.55u 0. 140

10.74 0.715 0.057

11.93 0.689 0.096

------------------ G72A13
5.96 0.544  -0.0U6
7.16 0.725 ~-0.121
8.35 0.645  ~0.055
9.54 0.873 -0.166

10. 74 0.79%  -0. 104

11.93 0.921 -0.161
—mmm—m—mmmmm e GTUG13
3.58 0.407 0.089
u.77 0.512 0.049
5.96 0.458 0.090
.................. G75G13

7-.16 0.587 0.028
8.35 0.540 0.088
9.54 0.580 0.098
———————————e—e—=—- G76C13
3.58 0.405 0.027
U, 77 0.538 -0.026A
5.96 0.602 -0. 044
7-.16 0.554 0.001
8.35 0.620 -0.016
9.54 0.668 -0.029
10.74 0.683 -0.015
------------------ G77313
2.39 0.224 0.189
3.58 0.317 0. 181

4.77 0.381 0.161
5.96 0.439 0. 145
7.16 0.481 0.140

8.35 0.519 0.139
9.54 0.560 0.138
10.74 0.573 0. 149
11.93 0.590 0.154

IN
0.527
0.0424
0.352
0.251

IN
0.573
0.496
0.463
0.413
0.390
0.348
0.307
0.228
0. 215

IN
0.502
0.396
0.410
0.293
0.310
0.239

IN
0.505
0. 439
0.452

IN
0.385
0.373
0.322

IN
0.569
N.489
0.442
0.045
0.396

_ 0-360

0.332
IN
0.587
0.501
0.458
0.416
0.379
0.3u2
0.302
0.279
0.256

0G

UG

UG

UG

0G

UG

ELDP EGDP ESDP
S T 7 J i ———
0.418 0.051 0.531

0.415 0.161 0.024
0.448 0.170 0. 382
0. 494 0.173 0.333
0.522 0.176 0.322
0.590 0.151 0.259
= 0.) ———ermcrmccreme-
0.u461 0.013 0.526
0.508 0.015 0.477
0.546 0.012 0.442

= 7.07 —~mmm—mm——————e
0.444 0.108 0.448
0.478 0.122 0.400
0.512 0.136 0.352
= 0.95 —~mmmm—m——————
0.352 0.050 0.588
0.610 0.045 0.545
0.472 0.028 0.500
0.512 0.025 0.463
0.546 0.025 0.428
0.578 0.022 0.400
0.621 0.019 0. 359
= 12,07 =—mmmmm—————————
0.251 0.175 0.575

0.403 0.184 0.413
0.0u46 0.180 0.374
0.475 0.185 0. 340
0.491 0.194 0.315



Table 12

- - s D D - - —  ———— - —— D B wm P S S G - ——— ——

(continued)
ELC EGC
.................. G79L13
0.216 0. 223
0.304 0.210
0.371 0. 179
0.419 0.180
0.463 0. 182
0.504 0.166
0.516 0. 182
0.534 0.181
0.562 0. 188
.................. 580B13
0.510 -0.008
0.568 -0.021
0.606 -0.021
0.655 -0.032
0.693 -0.033
0.722 -0. 036
e m—m— e —————— G82E13
0. 2u3 0. 142
0.361 0.099
0.412 0.091
0.470 0.078
0.517 0.073
0.559 0.072
0.592 0.077
0.623 0. 076
0.646 0.077
.................. G85F13
0. 258 0. 137
0.336 0.128
0.389 0. 123
0.448 0.105
0.512 0.099
0.550 0.095
0.580 0.096
0.609 0.103
0.635 0. 102
.................. 586H13
0.237 0. 167
0.321 0.156
0.376 0. 149
0.435 0.118
0.476 0. 125
0.516 0.116
0.561 0.113
0.588 0.124
0.600 0. 146

UG

0G

0G

uG

0.014
0.012
N.008
0.008
0.006
0.010
0.009
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(continued)
ELC EGC ESC
—————————————————— G87I13 IN
0.224 0.179 0.598
0.315 0. 176 0.509
0.376 0.154 0.470
0.427 0. 139 0. 430
0.481 0.126 0.393
0.521 0.135 0.344
0.553 0.129 0.318
0.577 0. 162 0. 281
0.586 0.159 0.255
—————————————————— G88M13 IN
0.118 0.266 0.615
0.219 0. 255 0.526
0.308 0.221 0.47
0.380 0. 215 0.40u4
0.429 0.204 0.367
0.458 0. 190 0. 352
0.474 0.208 0.318
0.517 0. 200 0.282
0.530 0.201 0.269
0.542 0. 204 0.254
------------------ 567D13 AB
0.427 0.037 0.536
0.566 0.004 0.431
0.658 -0.009 0.352
0.800 -0.046 0.246
------------------ G68K13 AB
0.220 0.194 0.585
0.334 0. 164 0.501
0.403 0.128 0.469
0.u57 0. 134 0.409
0.493 0.121 0.386
0.528 0. 132 0.344
0.554 0.144 0.302
0.715 0. 059 0.226
0.689 0.100 "0.212
—e——mm—ee e e —— - G72A13 AB
0.544 ~-0.045 0.502
0.725 ~0. 120 0.395
0.645 -0.056 0.411
0.873 ~-0. 166 0.293
0.79% -0.105 0.311
0.921 -0. 161 0. 240
------------------ 574G13 AB
0.407 0.075 0.518
0.512 0.047 0.441
0.u58 0.090 0. 451

UG

UG

0G

UG

UG

uG

ELDP EGDP
= 10.58 ——meoome
0.263 0.157
0.297 0-186
0.354 0.167
0.371 0.170
0.415 0.162
0.649 0.175
0.477 0.171
0.4804 0.194
0.564 0.171

= 17.26 —==--eum
0.123 0.263
0.239 0.204
0.289 0.232
0.323 0.247
0.378 0.232
0.392 0.227
0.435 0.230
0.513 0.203
0.546 0.192
0.557 0-196

= 1.78 =—==———me
0. 384 0.061
0.452 0.067
0-529 0.062
0.608 0.061

= 13.95 —==---m-
0.255 0.175
0.321 0.172
0.332 0.168
0.355 0-191
0.335 0.176
0. 426 0.187
0.4569 0.191
0.491 0.184
0.582 0.159

= 0.0 ==—=—==-=--
0.452 0.002
0.510  ~-0.005
0.544  =0.003
0.575 =-0.002
0.605 0.0
0.631 0-014

= 711 m—mmmeem
0.326 0.120
0.353 0.136
0.381 0.133

0. 387
0. 340
0.325
0. 259



Table 12

L D D —— ——— — — — - D D D D - - ——— - - ———— - —— ——— ——— -

- S - - S D D D D D - S D T D D —— W —— A — e ——— - — - - —

8.35
9.54

3.58
4.77
5. 96
7.16
8.35
9.54
10.74

2.39
3.58
4.77
5.96
7.16
8.35
9.54
10.74
11.93

2.39
3.58
u.77
5.96
7.16
8.35
9.54
10.74
11.93

4.77
5.96
7.16
8.35
9.54
10.74
11.93

3.58
4.77
5.96
7.16
8.35
9.54
10.74

(continued)
ELC EGC
.................. G75G13
0.587 0.031
0. 540 0. 089
0.580 0.095
——emcme—ee——c—————— GT76C13
0. 405 0.017
0.538 - -0.031
0.602 ~-0. 004
0.554 -0.003
0.620 -0.011
0.668 -0.028
0.683 -0.015
.................. 5377013
0.224 0. 184
0.317 0.175
0. 381 0. 145
0.439 0.120
0. 481 0. 121
0.519 0.130
0.569 0. 131
0.573 0.134
0.590 0. 1uu
.................. 579L13
0.216 0. 206
0.304 0.190
0.371 0. 166
0.419 0.162 .
0.463 0. 168
0.504 0.151
0.516 0. 166
0.534 0.165
0.562 0. 175
——eeecececcae—==== 380B13
.0. 459 -0.008
0-510 -00006
0.568 -0.025
0.606 -0.024
0. 655 -0.03u
0.693 -0.033
0.722 -0.041
.................. 582E13
0.2u3 0. 134
0.361 0.086
0.412 0. 090
0.470 0.071
0.517 0. 060
0.559 0.062
0.592 0.070
0.623 0.077

UG

nG

UG

UG

UG

ELDP EGDP ESDP
= 7.07 ——-—mmmme———————
0.4156 0.126 0. 458
0.051 0.138 0.411
0.482 0.151 0. 368
= 0,95 =—e—memce———————
0.333 0.057 0.611
0.330 0.057 0.563
0.437 0.047 0.515
0.4793 0.039 0. 482
0.520 0.044 0. 1435
0.543 0.038 0. 412
0.593 0.035 0.371
= 12,47 =ceccccc——————
0.235 0.178 0.587
0.304 0.182 0. 514
0. 334 0.171 0.494
0.355 0.161 0. 474
0.397 0.168 0. 835
0.442 0.172 0. 385
0.478 0.177 0. 346
0.432 0.179 0. 329
0.587 0.146 0.268
= 15.35 =—mceme———————
0.251 0.187 0.563
0.311 0.186 0.503
0.340 0.183 0.477
0.379 0.185 0. 436
0.402 0.202 0. 396
0.433 . 0.188 0.374
0.456 0.200 0.3u44
0.473 0.200 0. 328
0.592 0.158 0. 250
= ) B ——ecmmmm e
0.404 0.022  0.574
0.457 0.023 0.519
0.497 0.015 0.488
0.534 0.016 0. 450
0.569 0.014 0.417
0.620 0.019 0. 381
0.630 0.010 0.360
= 3,38 =cmem——— e
0.243 0.134 0.624
0.313 0.113 0.574
0.359 0.120 0.521
0.332 0.114 0. 493
0.409 0.120 0~.471
0.465 0.114 0. 421
0.521 0.110 0.370
0.554 0.115 0.331

™
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Table 12

(continued)
ELC EGC
------------------ 582E13
0.6U6 0.072
------------------ 585F13
0. 258 0. 131
0.336 0. 115
0.389 0. 112
0.448 0.095
0.512 0.087
0.550 0.080
0.580 0. 089
0.609 0.099
0.635 0. 100
------------------ 586H13
0.237 0. 157
0.321 0.141
0.376 0. 131
0.435 0.111
0.476 0. 118
0.516 0.104
0.561 0. 110
0.588 0.121
0.600 0. 140
------------------ 587113 .
0. 224 0. 179
0.315 0.147
0.376 0. 143
0.427 0.113
0.u81 0. 119
0.521 0.126
0.553 0. 115
0.577 0.132
0.586 0. 150
------------------ 588M13
0.118 0.278
0.219 0.248
0.308 0. 202
0.380 0.186
0.u429 0. 199
0.458 0.180
0.478 0. 195
0.517 0.191
0.530 0. 191
0.542 0.191
——————e e~ G13A16
0.468 -0.027
0.503 -0.023
0.544 -0.033
0.582 -0. 040

0.267
N
0.559
0.520
0.488
0.458

UG

UG

0G

UG

ELDP EGDP ESDP
= 3,38 c-mmemmmmm—eee—
0. 584 0.106 0.310
= 5.31 ==meemmmmme—e—-
0.236 0.144 0.620
0.311 0.129 0. 560
0.349 0.133 0.517
0.383 0.131 0. 486
0.4a1 0.127 0.432
0.453 0.134 0.413
0. 491 0.139 0.370
0.543 0.136 0. 321
0.606 0.116 0.277
= 8.31 =-weemvmem——e
0.252 0.748 0.600

0.371 0.146 0.u482
0.422 0.147 0.430
0.4456 0.143 0.411
0.476 0.157 0.367
0.510 0.164 0. 326
0.581 0.151 0.268
= 10.54 -=coecmemmmeeee

0. 334 0.166 0.500
0.370 0.145 0. 485
0-.406 0.160 0.433
0.4u46 0.167 0. 387
0.473 0.159 0.367
0.497 0.176 0. 327
0.583 0.152 0.265
= 17.26 ———————memmwn==
0. 081 0.299 0.620



Table 12 (continued)

------------------ G14D16 1IN UG = 0.8l ——e-emmmmmemee
4.40 0.442 -0.005 0.563 0.415 0.010 0.575
5. 14 0.478  -0.017 0.539 0.443 0.002 0.555

5.87 0.519 -0.023 0.504 0.472 0.003 0.525
6.60 ‘0.564 -0.034 0.470 0.492 0.006 0.502
7.34 0.617 -0.047 0.429 0.516 0.010 0.474
———————ee—eeeee—— G15E16 IN UG = 0.88 =——--me——m—e——e
4.40 0.425 0.012 0.563 0.410 0.020 0.570
Sa 10 0.479 -0.004 0.526 0.438 0.019 0. 5044
5.87 0.499 0.003 0.498 0.457 0.026 0.517
f.AN n.533 -0.001 0.u68 0.186 0.025 0. 189
7.34 0.561 -0.005 0.445 0.529 0.023 0.467
------------------ G16F16 IN MG = 1,32 ===
4.40 0.430 0.013 0.557 0.336 0.031 0.572
Se 10 0.477 0.004 0.519 0.u436 0.027 0.537
5.87 0.506 0.008 0.486 0.450 0.03¢ 0.506
6.60 0.519 0.015 0.466 0.u488 0.032 0.480
7.34 0.577 -0.004 0.427 0.529 0.034 0. 457
———————————— G17G16 1IN UG = 1.78 ———cmmmmceeeie e
4.40 0.422 0.030 0.548 0.425 0.039 0. 556
S. 14 0.469 0.021 0.511 0.431 0.042 0.527
'S.87 0.500 0.020 0.480 0.454 0.040 0. 496
6.60 0.5090 0.041 0.u459 0.484 0.050 0.466
7.34 0.527 0.044 0.429 0.498 0.060 0.442
------------------ G18H16 IN UG = 2.18 —=—ccmmmmmeee o
3.67 0.387 0.036 0.577 0.361 0.050 0.588
4.40 0.420 0.03a 0.5u42 0.400 0.047 0.553
5.14 0.455 0.032 0.513 0.424 0.049 0.527
5«87 0.471 0.045 0.483 0.0u48 0.058 0. 490
6.60 0.480 0.060  0.459 0.458 0.067 0. 465
7.34 0.5U6 0. 045S 0.409 0. 485 0.079 0.436
------------------ 519116 IN 06 = 2.51 =—=-ereemme e
3.67 0.371 0. 055 0.574 0. 346 0.069 0.585
4.40 0.416 0.042 0.542 0.395 0.053 0.552
Se. 10 0.6u? 0. 046 0.512 0.0611 0.063 0.526
5.87 0.482 0.046 0.472 0.442 0.068 0. 490
6.60 0. U465 0.077 0.458 0.464 0.077 0.458
7.34 0.544 0.050 0.406 0.473 0.086 0. 435
------------------ G20J16 1IN UG = 3.03 -————memmmeee =
3.67 . 0.367 0.057 0.576 0.337 0.074 0. 589
u.40 0. 408 0. 056 0.535 0.382 0.071 0.547
S.14 0.446 0.049 0.505 0.423 0.062 0.515
5.87 0.481 0. 053 0.467 0.432 0.080 0.488
6.60 0.478 0.078 0.444 0.455 0.086 0. 450
7.34 0.507 0.077 0.416 - 0.471 0.097 0.432
e 321K16 IN UG = 3.45 ————cem—mmem——a
3.67 0.392 0. 066 0.542 0.342 0.094 0.56U

4.40 0.416 0.056 0.528 0.420 0.065 0. 535
5.1 0.4u45 0.05u 0-.501 0.406 0.075 0.518
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Table 12 (continued)
oL ELC EGC
~———mem—————————— G21K16
5.87 0.469 0.068
6.60 0.u83 0.084
T7.34 0.492 0.099
------------------ G22L16
3.67 0.350 0.087
4.u0 0. 383 0.076
S.14 0.419 0.072
5.87 0.431 0.092
6.60 0.457 0.099
7.34 0.471 0. 113
------------------ G23M16
3.67 0.361 0.080
4.40 0.392 0.073
5.14 0. 423 0.069
5-87 0.427 0.097
6.60 0.449 0. 110
7.34 0.472 0.116
---------------- - G13A16
5. 14 0.468 -0.022
5.87 0.503 -0.028
6.60 0.544 -0.035
7.34 0.582 -0. 041
------------------ 314016
4.40 0.442 -0.005
S-14 0.478 -0.018
5.87 0.519 -0.020
6.60 0.564 -0.031
7.34 0.617 -0.047
------------------ S15E16
6.40 0.425 0.007
5-14 0.479 =0.008
5.87 0.499 0.003
6.60 0.533 -0.001
7.34 0.561 -0.007
e ————————————— G16F16
4.u0 0.430 0.015
S«.14 0.477 0.0
587 0. 506 0. 006
6.60 0.519 0.014
7.348 0.577 =0_004
------------------ 517616
4.40 0.422 0.029
5.14 0.469 0.016
5.87 0.50) 0.018
6.60 0.500 0.037
T34 0.527 0.042

oG

0G

UG =

oG

UG

UG

oG

0.403 0.081 0.517
0.435 0.090 0.474
0.459 0.098 0. 443

0.371 0.084 0. 544
0.403 0.080 0.517
0.421 0.101 0.478
0.452 0.108 0.440
0.452 0.127 0. 421
= 0,0 -----m————————-

0.501 0.018 0,482
= 0.38 =mmmm——m—————e—
0.389 0.027  0.584
0.428 0.021 0. 552

= 1.32 ---------------
0.381 0.0u2 0.577
0.421 0.032 0.547

0.uu4 0.049 0.507
0.4717 0.050 0.473
0.492 0.061 0.u447



Table 12 (continued)

UL ELC EGC ESC ELDP EGDP ESDP
------------------ G18H16 AB UG = 2.18 —---cemecwcece—--
3.67 0.387 0.033 0.580 0.339 0.059 0.601
4,40 0.424 0.034 0.5u2 0.375 0.061 0.563
5.14 0.455 0.029 0.516 0.414 0.052 0. 534
5.87 0.u471 0.041 0.488 0.440 0.058 0.502
6.60 0.480 0.056 0.464 0.452 0.066 0.472
7.34 0.546 0.042 0.0612 0.476 0.081 0.043
------------------ 519116 AB UG = 2.61 ==--eevoeeee—-
3.67 0.371 0. 049 0.580 0.333 0.070 0.597

4.40 "0.416 0.039 " 0.545 0.385 0.056 0. 559
S. 10 N.au2 n.0u2 0.517 0.u08 0.060 0.531

5.87 0.482 0.039 0.479 0.436 0.065 0. 499
6.60 0.Uu65 0.073 0.462 0.654 n.079 0.U67
7.34-  0.5u4 0.043 0.413 0.476 0.081 0. 443
———e———————=—e=-=—- (G20J16 AB UG = 3.03 -=-=--—mmmm
3.67 0.367 0.058 0.575 0.315 0.086 0. 598
4.40 0. 408 0. 051 0.541 0. 366 0.074 0.559
5.14 0.446 0.047 0.508 0.338 0.073 0.529
5.87 0.481 0.047 0.472 0.430 0.076 0. 495
6.60 0.478 0.075 0.447 0.458 0.086 0. 456
7.34 0.507 0. 072 0.422 0.471 0.092 0.437
------------------ 321K16 AB UG = 3.5 =—=m-—mme—————e
3.67 0. 392 0.047 0.562 0.337 0.077 0. 586
4.40 0.416 0.052 0.531 0.373 0.077 0.551
5. 14 0.445 0.052 0.503 0.400 0.077 0.523
5.87 0.469 0.063 0.469 0.421 0.089 0.490
B.6O 0. 6A3 0.076 - O.4u{ 0.463 0.087 0-150
7.34 0.492 0.095 0.413 0.459 0.113 0. 428
e G22L16 AB UG = 3.86 ==me-——m——————m
3.67 0.350 0.081 0.569 0.327 0.093 0.579
4,40 0.383 0.073 0. 540 0.369 0.081 0.551
5.14 0.419 0.066 0,515 0.493 0.075 0.522
5.87 0.u31 0.089 0.480 0.419 0.096 0. 485
6.60 0.457 0.092 0.451 0.456 0.093 0.452
7.34 0.471 0. 104 0. 425 0.470 0.105 0.425
------------------ 523416 AB UG = 0.26 =——-—————m———m——-
3.67 0.361 0. 081 0.559 0.319 0.1004 0.577
4.40 0.392 0.073 0.535 0.356 0.093 0. 551
5.14 0.423 0. 064 0.513 0. 391 0.082 0.527
5.87 0.427 0.095 0.478 0.499 0.105 0. 486
6.60 0.u449 0. 103 0.448 0. 447 0.104 0.449
7.34 0.472 0.114 0.415 0.439 0.132 0. 429
———————————————— - P12R13 IN UG = 0.0 =—meemec———————
2.39 0.569 -0.014 0.445 0.478 0.014 0.509
3.58 0.677 -0.014 0.337 0.588 0.021 0. 391
4.77 0.766 -0.021 0.255 0.531 0.023 0. 346
5.96 0.835 -0.021 0.185 0.699 0.033 0.268

7.16 0.911 -0.024 0.113 0.755 0.038 0. 206
8.35 0.9un -0.023 0.078 0.797 0.0uu 0-160



Table 12 {continued)

UL ELC EGC
-=——==————=—==——=--«-- P13B13
2.39 0.542 0.014
3.58 0. 751 -0.008
4.77 0.808 -0.007
5.96 0.889 -0.010
7.16 0.929 -0.008
------------------ P14C13
1.19 0.420 0.061
2.39 0.558 0.037
3.58 0.712 0.016
4.77 0.792 0.018
5.96 0.870 0.017
------------------ P15D13
1.19 0. 423 0.084
2.39 - 0.581 0.061
2.98 0.71 0. 045
3.58 0.743 0.053
4.77 0.815 0.035
------------------ P16E13
1.19 0.5u49 0.088
2.39 0.720 0.075
2.98 0.729 0.083
3.58 0.745 0.085
u.77 0.786 0. 084
------------------ P17F13
1.19 0.668 0.122
2.39 0.696 0. 117
2.98 0.701 0.116
3.58 0.720 0. 112
4.17 0.734 0.119
4.77 0.704 0.123
------------------ P22G13
1.19 0.676 0. 122
1.79 0.656 0.137
2.39 0.68u4 0. 136
2.98 0.686 0.138
3.58 0.701 0. 132
4.77 0.732 . 0.143
- - -=-—- P23H13
1.19 0.619 0.163
1.79 0.659 0. 172
2.39 0.665 0.167
2.98 0.668 0. 170
3.58 0.685 0.154
6.77 0.716 . 0.172
------------------ P24113
1.19 0.61 0. 195
1.79 0.644 0.186
2.39 0. 665 0. 182

IN
0.195
0.170
0.153

0G

UG

UG

UG

UG

0G

0G

ELDP EGDP ESDP
= Dl ~-—cmcrr e
0.471 0.025 0. 504
0.598 0.015 0. 386
0.706 0.008 0. 286
0.767 0.008 0.225
0.811 0.010 0. 178
= 0.93 -=—mem—mm——— e
0.395 0.065 0. 540
0.526 0.042 0.432
0.600 0.033 0.367
0.654 0.039 0.307
0.799 0.028 0.173
SR T & JE S ———
0.441 0.081 0.478
0.592 0.059 0. 349
0.624 0.059 0.317
0.694 0.061 0. 245
0.794 0.038 0.168
= 3,51 —mmm—m—mmm e
0.516 0.093 0-391
0.621  0.090 0. 289
0.667 0.093 0.240
0.726  0.088 0. 186
0.767 0.087 0. 146
T X A —
0.583 0.135 0. 282
0.617 0.129 0. 254
0.698 0. 116 0. 186
0.720 0.112 0-168
0.743 0.117 0. 140
0. 752 0.122 0.127
= 7.)9 ——mmmmmemmemem o
0.562 0.142 0.316
0.613 0.143 0. 244
0.650 0.141 0.209
0.663 0.141 0. 190
0.678 0.135 0. 186
0.739 0.144 0. 127
S T R ———
0.556 0.173 0. 271
0.614 0.179 0.206
0.631 0.172 0. 197
0.662 0.171 0.168
0.685 0.154 0. 161
0.698 0.175 0.127
= 10.38 =——mmmmmmmmme e
0.593 0.198 0.209
0.612 0.191 0. 197
0.665 0.153

0.182



Table 12 (continued)

i —— — — ——— D T — —— —  ——  — — — —  — D S D - D G D - - - -

UL ELC EGC ESC ELDP EGDP ESDP
------------------ p2u4I13 1IN UG = 10.88 -——=-=—c==——e=—-
2.98 0.645 0.184 0.171 0.681 0.179 0. 140
3.58 0.660 0. 181 0.159 0.699 0.175 0. 127
4.77 0.695 0.184 0.121 0.688 0.185 0.127
—————————————————— P253J13 1IN UG = 12,38 —=-=c-cemcco——--
1.19 0.626 0.200 0.174 0.534 0.205 0.202
1.79 0.637 0. 205 0.158 0.618 0.208 0.175
2.39 0.630 0.198 0.172 0.641 0.196 0. 163
3.58 0.6u47 0. 196 0.157 0.684 0.190 0.127
4.77 0.676 0.200 0.124 0.673 0.201 0. 127
------------------ P12A13 AB 06 = 0.0 --=--——memeeee-
2.39 0.569 -0.009 0.440 0.539 -0.015 0.506
3.58 0.677 -0.012 0.335 0.601 0.007 0.393
4.77 0.766 -0.019 0.253 0.6u44 0.006 0. 350
5.96 0.836 -0.021 0.185 0.699 0.033 0.268
T7-16 0.911 -0.022 0.1 0.757 0.027 0. 206
8,35 0.94u -0.022 0.078 0.801 0.040 0.160
------------------ P13B13 AB UG = Jo¥f§ ———--—omemmeee
2.39 0.542 0.009 0.4u9 0.453 0.023 0.524
3.58 0.751 -0.,017 0.267 0.582 0.008 0.409
4.77 0.808 -0.008 0.200 0.715 0.007 0.278
5.96 0.889 -0.012 0.123 0.754 0.007 0. 229
7.16 0.929 -0.0M 0.082 0.815 0.007 0.178
------------------ P14C13 AB UG = 0.33 ————emmmmweeee-
1.19 0.420 0.056 0.524 - 0.337 0.069 0.59u
2.39 0.558 0.034 0.408 0.477 - 0.046 0. 477
3.58 0.712 0.013 0.275 0.586 0.032 0.382
- 4,77 0.792 0.019 0-.189 0.696 0.033 0. 271
5.96 0.870 0.013 0.118 0.804 0.023 0.173
------------------ P15D13 AB UG = 1.77 —————mmmmmm
1.19 0.423 0.074 0.503 0.403 0.077 Q.520
2.39 0.581 0.062 0.357 0.49) 0.076 0. 433
2.98 0.710 0.0u49 0.238 0.611 0.064 0.324

3.58 0.743 0.044 0.212 0.717 0.048 0.235
4.77 0.815 0.035 0.150 0.794 0.038 0.168

------------------ P16E13 AB UG = 3.51 ==--ce—eocane--
119 0.549 0.095 0. 356 0.560 0.093 0.347
2.39  0.720 0.067 0.213 0.632 0.080 0. 288
2.98 0.729 0.075 0.197 0.U465 0.115 0.420
3.58 0.745 0.087 0.168 0.724 0.090 0. 186
6.77 0. 786 0.081 0.133 0.771 0.083 0.1u46

-=—-=-=-=--------- P17F13 AB UG = 5,27 ==---ccecom—e=--

1.19 0.668 0. 121 0.212 0.595 0.132 0.273.
2.39 0.696 0.114 0.191 0.6u48 0.121 0. 231

2.98 0.701 0. 111 0.188 0.703 0.111 0. 186
3.58 0.720 0.114 0.166 0.718 0.115 0.168
4.17 0.73u 0. 116 0.150 0.745 0.115 0.140

4.77 0.744 0.117 0.139 0.759 0.115 0.127
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Table 12

(continued)

A - ———— - —— - - ——— - — - — — - D WD W D D WD D - D — - ————— - -

S —— - W — — > —— - — - — — - D i i W - D W T WD G D - - ———

------------------ P22G13

0. 114
0.139
0. 133
0.134
0. 137
0.139

------------------ P23H13

0.157
0. 165
0.159
0. 159
0.162
0. 161

.................. P24113

0. 184
0.166
0. 172
0.180
0. 174 °
0.189

------------------ pP25313

0.197
0. 196
0.194
0. 187
0.200

------------------ P13216

-0.013
-0. 005
-0.021
-0.012

0.001
-0.002

""""""""""" P14B16

-0.009
-0.011
-0.014
-0.013
-0.014
-0.014
-0.009
-0.009

"""""""""" P 15C16

-0.012
-0.010
-0.022
-0.003
-0.009

UG

UG

UG

UG

06

0G

0.447
0.585
0.606
0.668
0.773
0.779
= J.11
0.479
0.555
0.628
0.655
0.691
0.738
0.771
0.801
= 0.28
0.439
0.096
0.613
0.653
0.714

0.159 0.168
0.163 0. 161
0.162 0.127

0.021 0.532
-0.014 0.0429
-0.002 0. 396
-0.024 0.355
-0.062 0.283
-0.035 0.256

-0.002 0.437
-0.001 0.373
0.003 0. 342
0.00u 0.305
0.002 0. 259
0.006 0.223
0.004 0. 195



Table 12 (continued)
UL ELC EGC ESC
-— ---- P15C16 1IN
5.87 0.813 0.0 0.187
660 0.834 0.002 0. 164
7.34 0.861 -0.003 0.142
—————————————————-- P16D16 IN
2.20 0.503 0.002 0.495
2.93 0.589 -0.001 0.412
3.67 0.655 0.007 0.338
a,40 - 0.719 0.009 0.272
5.14 0.810 0.002 0.188
S.87 0.828 0. 004 0.168
6.60 0.841 0.007 0.153
7.30 0.861 0.010 0.129
ceemceeccecce—a—=== P17E16 IN
2.20 0.608 0. 024 0.372
2.93 0.789 0.018 0.194
3.67 0.810 0.021 0.169
4.40 0.846 0.021 0.133
5. 18 0.819 0.033 0.149
5.87 0.812 0.030 0.158
6.60 0.835 0.029 0.135
7.34 0.850 0.033 0.117
-———em—ee——=——=-—-- P18P16 IN
1.47 0.470 0.050 0.481
2.20 0-.814 0.012 0.175
2.93 0.866 0.014 0.120
3.67 0.84) 0.022 0.135
4.40 0.824 0.038 0.137
5S.108 0.815 0. 047 0.137
5.87 0.826 0. 045 0.129
6.60 0.831 0.047 0.123
7.34 0.836 0.052 0.112
------------------ P19616 1IN
1.47 0.533 0.067 0.400
2.20 0.800 0. 027 0.173
2.93 0.802 0.038 0.161
3.67 0.820 0. 045 0.136
4.40 0.810 0. 056 0.135
S. 14 0.819 0. 058 0.122
5.87 0.789 0.072 0.139
6.60 0.792 0.068 0.140
7.34 0.813 0.078 0.108
------------------ P20H16 IN
0.73 0.460 0.093 0.446
1.47 0.799 0.036 0.165
2.20 0.807 0.050 0.142
2.93 0.810 ' 0.052 0.138
3.67 0.786 0. 059 0.155
.40 0.781 0.072 0. 147

UG

UG

UG

ue

uG

EGDP ESDP
= 0,20 ———ecm—m——eeee
0.738 0.011 0. 250
0.775 0.011 0.214
0.738 0.008 0.204

0.504 0.012 0.u84
0.541 0.025 0.434
0.686 0.014 0.300

0.809 - 0.018 0.173
S T ] e —
0. 494 0.041 0. 466

0.780 0.038

0.784 0.043 0.173
= 1,33 ———cemmmmeaeees
0.6441 0.054 0.505
0.584 0.047 0.369

0.795 0.050 0. 154
0.801 0.051 0.148
0.794 0.059 0. 148
= 1uT77 -———-——=—om
0.575 0.061 0. 364
0.614 0.056 0-.330
0.7156 0.051 0. 234
0.727 0.059 0.214
0.754 0.064 0, 182
0.773 0.065 0.162
0.779 0.073 0. 148
0.792 0.068 0.140

0.701 0.067 0. 233
0.724 0.065 0.211
0.754 0.064 0. 182
0.761 0.075 0.164

o



Table 12

(continued)

5.14

ELC EGC
............... — P20H16

0.786 0.076

~0.783 . 0.082
e mmmmedmee- P21T16

0.793 0. 050

0.813 0.054

0.788 0.068

0.799 0.066

0.796 0. 070

0.776 0.079
e mm——mem——— P22J16

0.808 0.050

0.809 0. 060

0.803 . 0.073

0.788 0.073

0.787 0.079

0.776 0.087
cecmeememccm—————— P23K16

0.812 0. 060

0.787 0.073

0.783 0. 081

0.761 0.084

0.776 0. 081
------------------ P24L16

0.790 0. 080

0.779 0. 084

0.800 0. 084

0.788 0.087

0.78) 0. 094
------------------ P25M16
0.830 0.082 -

0.820 0.092

0.790 0. 094

0.782 . 0.097
S — P13A16

0.531 -0.013

0.617  -0.005

0.740 -0.021

0.750 -0.016

0.773 -0.004

0. 789 0. 002
------------------ P14B16

0.508 -0.003

0.622 =-0.011

0.713 -0.020

0.760 =-0.013

0.810 -0.013

0.847 - -0.013

0.867 ~0.011

UG

UG

UG

UG

0G

oG

0.587 0.098 0.315
0.606 0.095 0. 298

- 0.758 0.076 0.166

0.781 0.078 0. 141
= 3,09 —v-cecmmr e
0.592  0.083 0,325
0.618 0.090 0.292
0.713 0.086 0. 200
0.740 0.080 . 0.180
0.760 0.083 0. 156
0.778 0.086 0. 136
= 3,51 - - -——
0.661 0.083 0.256
0.680 0.089 0.231
0.702 0.093 0.204
0.743 - 0.087 0. 170
0.771 0.082 0. 148
= 3,93 mmcecccc e a—a
0. 647 0.102 0. 251
0.638 0.106 0. 257
0. 686 0.101 0.212
0.739 0.095 0. 166 .
0.764 0.096 0.140
= 4,34 —w—==- —————————
0.431 0.140 0. 425
0.678 0.114 0.208
0.729 0.103 0.168
0.747 0.102 0. 151
= 00 =ccccmmmcc————-
0.487 0.021 0.532
0.585 -0.029 0.443
0.626 -0.006 0. 400
0.648 -0.009 0.361
0.744 -0.046 0. 302
0.800 -0.038  0.239
= 0u11 =mmmmmmemeee s
0.4569 . 0.002 0.529
0.511 0.006 0. 483
0.603 -0.003 0.400
0.655 0.003 0. 342
0.688 0.006 0.307
0. 734 0.004 = 0.262
0.752 0.007 0. 281




Table 12 (continued)
oL ELC EGC
------------------- P14B16
7.346 0.892 -0.008
------------------ P15C16
2.20 0.523 -0.001
2.93 0.619 -0.016
3.67 0.772 -0.015
4.u0 0.722 -0. 031
5.14 0.814 -0.006
5.87 0.813 0.001
6.60 0.834 0.004
7.34 0.861 0.0
——————— e ——————— P16D16
2.20 0.503 0.002
2:93 0.589 -0.001
3.67 0.655 0.010
4.40 0.719 0.006
5.14 0.810 -0.002
5.87 0.828 0.002
6.60 0.841 0.008
7.34 0.861 0.008
————m e e P17E16
2.20 0.604 0.018
2.93 0.789 0.019
3.67 0.810 0.018
4.0 0.846 0.011
S.14 0.819 0.027
5.87 0.812 0.030
6.60 0.835 0.028
7. 34 0.850 0. 030
------------------ P18F16
1.47 0.470 0. 050
2.20 0.814 0. 028
2.93 0.866 0.008
3.67 0.843 0.027
4.40 0.824 0.034
5.14 0.815 0.046
5«87 0.826 0.046
6.60 0.831 0.045
7.34 0.836 0. 052
------------------ P19G16
1.47 0.533 0.071
2.20 0.800 0.035
2.93 0.802 0. 039
3.67 0.820 0. 041
a.80 0.810 0. 056
5.14 0.819 0.060
5.87 0.789 0. 070
6.60 0.792 0.073
7.34 0.813 0.07a

0.495
0.112
0.33u
0.275
0.192
0.170
0.152
0.131
AB
0.377
0.193
0.172
0.143
0.154
0.158
0.137
0.116
AB
0.481
0.159
0.126
0.130
0. 142
0.139
0.128
0.124
0.112
AB
0.397
0.165
0.160
0.140
0.134
0.121
0. 141
0.135
0.113

UG

uG

UG

UG

0.4836
0.667
0.691
0.723
0.642
0.768
0.782
0.783

= 1.33

0.420
0.617
0.704
0.700
0. 740
0.775
0.795
0.823
0.794

= 1.77

0.559
0.656
0.703
0.715
0.753
0.770
0.782
0.786
0. 788

EGDP ESDP
0.006 0. 198
0.010 0.541

-0.001 0.477
0.012 0. 391
-0.018 0.384
0.012 0.293
0.015 0.259
0.015 0. 224
0.011 0.201
0.019 0.588
0.014 0.493
0.022 0.396
0.013 0. 315
0.013 0.277
0.016 0. 243
0.017 0.202
0.019 0. 192
0.037 0.478
0.037 0.296
0.037 0.273
0.030 0.247
0.054 0.304
0.037 0.195
0.036 0.182
0.044 0.173
0.057 0.523
0.058 0. 325
0.033 0.263
0.049 0. 251
0.047 0.214
0.052 0.173
0.051 0.154
0.049 0. 148
0.059 0.1u48
0.067 0.374
0.057 0. 287
0.054 0.243
0.057 0. 227
0.065 0.182
0.068 - 0.162
0.071 0.1u48
0.074 0. 140
0.077 0. 130



Table 12
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(continued)

ELC EGC
------------------ P20H16

0.460 0.088

0.799 0.0u1

0.807 0.043

0.810 0. 049

0.786 0.061

0.781 0.071

0.786 0.079

0.783. 0. 085
------------------ P21I16

0.793 0.034

0.813 0.048

0.788 0.063

0.799 0.064

0. 796 0. 070

0.776 0.083
------------------ P22J16

0.808 0.049

0.809 0.061

0.803 0.068

0.788 0.075%

0.787 0.076

0.776 0. 086
------------------ P23K16

0.812 0. 056

0.787 0.078

0.783 0.073

0.761 0.083

. 0.776 0.079
------------------ P24L16

0. 790 0.073

0.779 0.077

0.800 0.082

0.788 0.089

0.780 0.090
------------------ P25M16

0.83¢ . 0.080

0.820 0.086

0.79) 0. 099

0.782 - 0.097
------------------ Atana13

0.445 -0.010

0.565 -0.020

0.589 -0,011

0.615 -0.009

0.637 -0.003

0.663 0.0

0G

UG

oG

UG

oG

UG

0.086



Table 12
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4.77
5.96
7.16
8.35
9.54

(continued)

ELC EGC
—~————t——e—eeew—-—-— A16B13

0.374 0.032

0. 455 0.021

0.521 0.012

0.567 0.008

0.653 -0.016

0.638 0.008
--------- —————=——-- A17C13

0.422 0.0u1

0.451 0.040

0.524 0.030

0.547 0.035

0.603 0. 020

0.622 N.032

0.633 0. 041
------------------ A18D13

0.870 -0. 197

0.403 0.067

0.u63 0.052

0.506 0. 051

0.515 0. 068

0.589 0.046

0.610 0. 051

0.633 0. 056
------------------ A19E13

0.317 0.108

0.398 0.099

0.429 0.102

0.485 0.093

0.517 0.102

0.521 0. 116

0.563 0.110

0.587 0. 113
------------------ A20P13

0.31 0. 186

0.373 0.133

0.423 0. 129

0.421 0.146

0.467 0. 141

0.506 0.142

0.527 0. 155

0.566 0.144
------------------ A21G13

0.189 0.172

0. 286 0. 142

0.361 0.143

0. 405 0. 143

0.428 0.144

0. 464 0. 159

UG

UG

UG

UG

uG

ELDP EGDP ESDP
= 0.49 ——---c—mmm———— e
0.430 0.019 0.581
0.u452 0.023 0.525
0.515 0.015 0.470
0.555 0.014 0.431

0.594 0.013 0. 393
0.625 0.014 0.361

= 0432 =mmmmm—m—————-
0. 401 0.051 0.548
0.451 0.036 0. 504
0.512 0.036  0.u52
0.539 0.039 0. 421

0.589 0.030 0.380
0.617 0.035 0. 348

0.650 0.033 0-317
= 1,76 =———mm—mmmmmmeme
0.335 0.071 0. 594
0.399.  0.073 0. 536
0.451 0.058 0.491
0.476 0.066 0. 457
0.516 0.067 0.417

0.572 0.055 0.374
0.599 0.057 0.3uu

0.641 0.052  0.307
= 3,53 ———mmmmme oo
0.321 0.106  0.573

0.383 0.106 0.510
0.413 0.110 0.478

0.474 0.098 0.428
0.486  0.118 0. 396
0.539 0.108 0.353
0.571 0.106 0. 322

0.609 0.102 0.289

= 5,25 ——mmmmmme— e
0.237 0.226  0.539
0.358 0.136  0.496
0.395 0.164 0.461

0.425 0.144 0.431
0.467 0.141 0. 392
0.511 0.139 0. 350
0.546 0.145 0.308
0.602 0.125 0.272

= 7.01 ==--ccmmmme e
0.251 0.141 0.607
0.322 0.124 0. 554
0.357 0.145 0. 498
0.412 0.140 0.u4u9

0.423 0.146 0. 430
0.465 0.158 0.377



Table 12 (continued)

oL ELC EGC ESC ELDP EGDP ESDP
------------------ A21G13 IN UG = 7.01 —=-=--——ee—eee
9.54 0.489 0.174 0.337 0.489 0.174 0.337
10.74 0.50u 0. 183 0.314 0.525 0.172 0.303
------------------ A22H13 IN U6 = 8,74 ———-—————=———m-
2. 39 0.210 0. 164 0.626 0. 254 0.1u2 0.605
3.58 0.223 0.201 0.576 0.339 0.143 0.518
4.77 0.271 0. 201 0.528 0.367 0.153 0.480
5.96 0.365 0.177 0.458 0.378 0.171 0. 452
7.16 0. 352 0. 198 0.450 0.406 0.171 0.423
8.35 0.446 0.171 0.383 0.4uu 0.172 0. 385
9.54 0.u78 0. 169 0. 354 0.u72 0.171 0.356
10.74 0.460 0.206 0.334 0.483 0.194 0.322
e el A23I13 IN UG = 10.46 —--c--—=—co—ce—--
2.39 0.219 0.183 0.598 0.229 0.178 0.593
3.58 0. 274 0.172 0.55u 0.337 0.140 0.523
4.77 0.340 0.175 0.486 0.353 0.168 0. 479
5.96 0.281 0. 178 0.541 0. 396 0.120 0.us8u
T.16 0.301 0.203 0.496 0.417 0.145 0.438
8.35 0.385 0. 183 0.432 0.u484 0.134 0.383
9.54 0.428 0.186 0.386 0.497 0.152 0. 351
10.74 0.477 0. 184 0.340 0.558 0.143 0.299
------- -—====-=--- A24J13 IN UG = 12.17 ==---—cmemeew—-
2.39 0. 20) 0. 195 0.605 0.222 0.184 0. 594
3.58 0.301 0.185 0.514 0.302 0.185 0.514
4.77 0.316 0. 196 0.ugs 0.319 0.194 0.487
5.96 0.375 0.186 0.438 0.359 0.189 0. 0442
7-16 0.397 0. 192 0.411 0.385 0.198 0.417
8.35 0.456 0.181 0.364 0.443 0.187 0.370
9.54 0. 486 0. 184 0.330 0.485 0.184 0.331
------------------ A25K13 IN UG = 13.34 --—-—-e—m—meo—me
2.39 0. 191 0. 199 0.610 0.238 0.175 0.587
3.58 0.301 0.186 0.512 0.300 0.187 0.513
u,7 0.332 0. 190 0.478 0.333 0.189 0.477
5.96 0.347 0.204 0.449 0.341 0.207 0.452
7.16 0. 400 0. 187 0.413 0.376 0.199 0.426
8.35 0.439 0.190 0.371 0.430 0,194 0.376
9.54 0.47u 0.193 0.333 0.0471 0.19S 0.334
------------------ A26L13 IN UG = 15.54 -—=----—eeeee—-
2.39 0. 177 0. 221 0.603 0. 196 0.211 0.593
3.58 0.255 0.218 0.526 0.279 0.206 0.514
4.77 0.271 0. 227 0.502 0.293 0.216 0091
5.96 0.304 0.2u41 0.454 0.340 0.223 0.437

7.16 " 0.388 0. 205 . 0.407 0.368 0.216 0.417
8.35 0.406 =~ 0.218 0.376 0.400 0.221 0.379

9.54 0.458 0.215 0.328 0.453 0.217 0.330
-------------- -———- A27M13 IN UG = 17.31 ==—m—mmm oo e
2.39 0.085 0. 262 0.653 0-191 0.209 0.600

3.58 0.24% - 0.239 0.520 0.241 0.239 0.519
4.77 0.299 0. 228 0,073 0.281 0.237 0.u482
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(continued)
ELC EGC
A27M13
0.368 0.214
0.401 0.214
0.421 0.217
0.4u8 0. 222
A14A13
0.436 0.020
0.527 -0.008
0.568 -0.002
0.600 -0.003
0.621 0.002
0.639 0.009
A16B13
0.444 0.032
0.06u47 0.024
0.498 0.020
0.557 0.012
0.667 -0.006
0.622 0.012
A17C13
0. 423 0. 051
0.426 0.049
0.501 0.036
0.529 0.039
0.59u 0.029
0.605 0.035
0.615 0,045
A18D13
0.892 -0. 188
0.389 0.064
0.439 0. 060
0.484 0.063
0.498 0.074
0.572 0.049
0.592 0.056
0.618 0.060
A19E13
0.313 0.104
0.362 0. 115
0.416 0.104
0.461 0.097
0.490 0.119
0.497 0. 120
0.538 0.122
0.593 0. 106
A20F13
0. 295 0. 201
0.352 0.133
0.389 0. 135

AB
0.504
0.515
0.475

oG

UG

UG

UG

UG

UG

= 17.31
0.316
0. 385
0.404
0.4u3
= J.)
0.476
0.511
0.564
0.533
0.624
0.658

= 0.49

0.338
0. 4184
0.502
0. 546
0.612
0.614

= 0.32

0.374
0.439
0.500
0.525
0.568
0.631
0.641
= 1.76
0.301
0.370
0.430
0.452
0.u99
0.558
0.586
0.530

= 3.53

0.31)
0. 360
0.409
0. 454
0.457
0.527
0.553
0.619

= 5.25

0.205
0.347
0.384

0.240
0.222 0. 392
0.226 0.370
0.22u
-0.007
0.002 0. 487
-0.010 0.4u6
-0.006
-0.004 0.381
-0.008 0. 350
0.080
0.025
0.018 0. 480
0.018 0.436
0.022 0. 367
0.016
0.075 0.551
0.042 0.519
0.036 0.463
0.042 0. 434
0.0u42 0.390
0.037 0. 362

0.032 0.327
0.108 0.592
0.074 0. 556

0.065 0.505
0.074
0.073 0.427
0.056 0. 386
0.059
0.053
0.106 0. 584
0.116 0.524
0.107
0.100 0.uua6
0.130
0.105 0.368
0.114 0.333
0.093 0.289
0.206 0.5u48
0.135
0.138



Table 12 (contin

ued)

o D - — D D . - D WP W - WP WP = D D o D D W PGP - ———— =

10.74 0.510
11.93 0.551
0. 169

10.74 0.5M
2.39 0.219
3.58 0.293
Q.77 op 358
5.96 0.386
7.16 0. 420

A20F13
0. 144
0.137
0. 135
0.156
0. 148

A21G13
0. 183
0.152
0. 137
0.156
0. 138
0.162
0. 180
0. 175

A22H13
0. 167
0.157
0. 154
0.161
0. 157
0.179
0. 184
0.193

A23I13
0.178
0. 159
0.164
0. 164
0.180
0. 162
0.183
0. 170

A24313
0.209

0.184

0. 180
0.194
0. 185
0.185
0. 191
A25K13
0. 218
0.186
0. 199
0.201
0.177
0.183
0. 195

oG

06

UG

uG

uG

ELDP EGDP ESDP
= 5.25 =-—---mmmmmmee-
0.422 0.134 0.u43
0.4562 0.133 0. 404
0.515 0.133 0.352
0.543 0.139 0.318
0.608 0.119 0.272
= 7)1 memmmmemm e
0.233 0.152 0.616
0.3039 0.135 0.556 -
0.363 0.136 0.501"
0.382 0.155 0.464
0.432 0.143 0.u25
0.451 0.154 0. 384
0.u82 0.167 0.351
0.535 0.162 0.303
= B.74§ ——-m—mm——m—— e
0.235 0.159 0.606
0.313 0.147 0. 540
0.362 0.152 0.486
0.396 0.156 0. 448
0.407 0.166 0.u427
0.431 0.177 0.392
0.u452 0.185 0. 364
0.496 0.183 0. 321
= 10,86 ~==ccmemm——e——
0.237 0.170 0.593
0.321 0.151 0.528
0.346 0.164 0. 490
0. 392 0.124 0.u48u
0.419 0.134 0. 447
0.u488 0.122 0.390
0.5217 0.144 0. 349
0.572 0.129 0.299
= 12,17 —==——=m—ommemo
0. 222 0.176 0.602
0.302 0.183 0.515
0.331 0.169 0.500
0.352 0.197 0.451
0.388 0.185 0.426
0.434 0.18¢4 0.382
0.469 0.188 0.342
= 13,934 —--emcem e
0. 207 0.208 0.585
0.309 0.184 0.507
0.303 0.206 0.491
0.356 0.193 0. 451
0.396 0.182 0.422
0.436 0.187 0.377
0.470 0.191 0.339
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UL ELC EGC ESC
------------------ A26L13 AB
2.39 0.175 0.222 0.603
3.58 0. 245 0. 217 0.537
4.77 0.277 0.217 0.506
5.96 0.324 0.223 0.454
7.16 0.374 0.204 0.422
8.35 0.414 0.207 0.380
9.54 0.428 0.221 0.351
------------------ A27M13 AB -
2.39 -0.019 0.311 0.707
3.58 0.240 0, 224 0.536
.77 0.278 0.213 0.509
5.96 0. 349 0. 209 0.442
7.16 0.390 0.219 0.391
8.35 0. 385 0. 226 0.389
9.54 0.422 0.228 0.350

UG



~ APPENDIX E
INCREMENTAL HOLDUP DATA

The incremental (local) holdup data are -presented. in
Table 13. The headings INC1, INC2, INC3, etc. _pepreéeﬁfl
the ten ingrements fhat made up each'coihhn, ~with INC1 at
the bottom of the column and INC10 at the top. Subheadings
includg fhe run number and‘the.gas velqcityA(UG in cm/sec),
wvhich is further subdivided info local 1liquid, gas, ahd
solid holdup values (EL, EG, and ES, respectively) at "each

liquid velocity (UL in cm/sec) listed.

203



Table 13.

204

Incremental holdup data

UL

UL

UL

UL

UL

UL

UL

UL

UL

----------------- G67D13
u.77
EL .438 .430 .427
EG .019 .0u41 . 047
ES .543 .529 .525
7.16
EL .547 .598 .579
EG -.04 -.02 .007
ES .u88 .u425 .u13
9.54
EL .698 .706 .695
EG -.05 -.05 -.03
ES .352 .347 .332
11.93
EL. .863 .818 .762
EG ~.07 -.07 -.04"
ES .204 .248 .278
————————————————— G68K13
2.39
EL .270 .2u45 .220
EG .215 .218 .187
BS .515 .537 .592
3.58
EL .342 .334 .334
EG .189 .183 .149
ES .U69 .u483 .517
4.77
EL .376 .382 .u403
EG .170 .147 .145
ES .0454 471 _u452
5.96
EL .427 .446 .u457
EG .169 .106 , 090
ES .404 .448 .453
7.16
EL .418 .472 .501
EG .174 .102 .095
ES .408 .u426 .404
8. 35
EL .465 .513 .532
EG .175 .083 .073
ES .360 .403 .395
9.54
EL .535 .551 .559
EG .163 .087 .097
ES .302 .362 .343

]

<415
055
- 531

<415 .889
«-094 111

- 558
- 024

.52 .568

-.883
<117

- 901

. 881
«119

.491 .019 .036 .018

«903

.019 .109 .099 .097

.883
<117
.037

-~ 898
«102

. 881
<113
.011

-898
-102

.418 .040 .322 .024 .008 .025 -.01

.658 .63Y9 .709 .706 .952 .95%

-.01

.800
-.05
.246
IN

-.06 -.03
.254 .273
0G =

13.

«011
«293
95

.008 -.02 .001 J0u8
«357 .316 .233 =.01

»805 .759 .696 .699

035
« 267

w223 278 725 .738 .733

.206 .283 .275
«571 .u438 .026

-326 .329 .685
.178 .186
896 485 104

262
-«.00

126

«~020

«267
030

- 728

«211 2274 272

-042

-006 .398 .610 .694 .718

-104

. 163 .217
-480 .173

<452
- 128
.421

.449 511

-397 .318
-~ 1493
. 090

-491 U475
.136 .207
-374 .319

<524
.388

-511 .508

<345 .309
554 .540

-130 .128 .159
«316 .332 .317

.306
.06

.667
.046
.601
258
- 131
.519
.224

«209
<257

. 282
. 017

- 710

-~ 154 171 .288 .290

. 065
- 68U
«316
-091

«661

<164 183 .258 .233

- 106

-524 .524 .573

.223
. 204

- 0us
<000

-919
-050

~130
.270
~021

- 126
<274
.013

720
. 280
.065

-712
-.288
-029

.702
- 298
.043

.702
.298
.053

.664
- 251
. 085

-9587
-. 01

-909
091
.014

-713
. 287
.007

-715
e 00

- 707
.293
--01

«715
«285
-.01

-.708
«292
-. 04

-720
.280
. 009

«707
-293"
«020



Table 13 (continued)

- ——  —— ——— D — P A e - - - —— - -

e . D - - —— - - T ——— D - — - — - ——— — = e - - -

EL .753 .763 .747 .726 .715 .669 .589 .583 .624 .726

EG .083 -.00 .022 .039 .050 .093 .152 .173 .229 .226

ES .164 .238 .230 .235 .235 .237 .259 .2u44 .147 .0u8
UL = 11.93 -

EL .656 .709 .704 .696 .689 .648 .569 .571 .569 .602

EG .178 .098 .061 .051 .099 .130 .194 .150 .205 .253

ES .166 .193 . 235 .253 .212 .222 .237 .279 .226 .145
----------------- G72A13 IN UG = 0.00 =======—m=——————

EL. .536 .541 .548 _555 .541 .995 1.00 1.00 1.00 1.00

EG -.04 -.06 -.04 -.05 -.03 .008 -.21 -.00 -.00 ~-.01

ES .500 .519 .493 .493 .485 -.00 -.00 .004 .053 -.06
uL = 7.16

EL .613 .616 .725 .755 .589 .899 1.00 1.00 1.00 1.00

B¢ -.07 -.06 -.13 -.13 -.03 -.07 -.00 -.01 -.01 .000

ES .458 .442 .408 .380 .444 .166 -.00 .003 .003 -.01 "
UL = 8.35

ElL .626 .62 .645 645 .637 .631 1.01 1.02 1.01 1.02

EG ~-.07 -.05 -.06 -.06 -.04 -.01 -.)1 -.02 -.01 -.02

ES .439 .405 .414 .414 .408 .380 -.01 .003 -.01 -.02
uL = 9.54

ElL. .678 .884 .859 .873 .859 .738 1.22 1.02 1.01 1.01

EG =.05 -.16 -.16 -.17 -.16 -.09 -.07 -.02 -.01 -.01

ES .375 .278 .304 .293 .299 .353 .052 .003 .000 -.01

UL = 10.74
EL .904 .719 .733 .794 .866 .767 .757 1.06 1.06 .997
EG -.18 -.06 -.07 -.11 -.14 -.09 -.03 -.06 -.06 .003
ES .275 .337 .340 .313 .271 .325 .276 -.02 -.02 -.00
UL = 11.93
EL .935 .921 .921 .921 .921 .881 .794 1.06 1.06 1.01
EG =-.18 -.16 -.15 -.17 -.16 -.14 -.08 -.10 -.06 -.01
ES .21 .242 .232 .247 .237 .260..290 .036 -.03 -.01
----------------- G74G13 IN UG = 7,11 ====—fmmmceee—o
UL = 3.58

FL .338 .375 .407 .426 .396 .918 .899 .827 .830 .835
EG .143 .111 .103 .054 .154 .082 .121 .173 .170 .165
ES .519 .514 . 490 .521 .450 -.00 -.04 .003 .031 -.01
UL = 4.77 ' _
EL .396 .486 .512 .252 .386 .782 .8)6 .816 .822 .819
EG 131 .079 .045 .199 .100 . 146 194 . 184 .178 .181
ES .472 .435 .463 .549 _514 .071 .015 .027 .010 .012
UL = 5.96
FL .437 .656 .458 .453 .448 .595 .858 .869 .874 .874
EG .115 .091 .094 .092 .090 .150 .142 .131 . 126 .126
ES .0448 .053 447 .455 .462 .255 =00 -.01 -.02 -.02



(continued)

Table 13
UL = 7.16

EL .540

EG .065

ES .395
UL = 8.35

EL .639

BEG .044

ES .317
UL = 9.54

EL .595

EG .08Y

BS .316
UL = 3.58

EL .492

EG =-.06

ES .567
UL = 4.77

EL .568

EG -.02

ES .u451
UL = 5.96

EL .609

EG -.06

ES .453
0. = 7.16

EL .554

EG -.02

ES 471
UL = 8.35

EL. .615

EG -.04

ES .024
‘UL = 9.54

EL .681

EG -.05

ES .365
UL = 10.74

EL .735

EG -.05

ES .316
UL = 2. 39

EL .317

EG . 148

ES .535

«594
«019
.387

- 587
- 028
. 385

-691 . 647
-‘02 .019
.325 . 334

.621 .606
<073 072
.306 .323
G76C13

.503 .405
-.03 .021
.531 .575

. 568
-.12
- 552

. 538
. 011

<622
-.07
444

« 602
-.04
443

-559
-.02
<457

- 554
.012

. 648
-.04
393

« 635
-.02

~692 .692
--05 -.04
.359 .349
<722 .704
-.04 -.02
«321 .319
G77J13

.268
- 171
- 561

224
- 180
<595

. 594
-029
-377

«587
-028
-385

- 5040
- 094
« 367

- 63U
-~036
«330

580
- 086
«330
IN

«563
- 110
« 327

UG

.455
S012
.533

<910
-.06
- 153

-528
.007
- 466

«533
~038
.u29

- 590
-.03
-443

»592
-.03
402

536
- 007
457

~531
- 019
-449

«620
—002
400

<607
-.01
-~ 806

. 668
-.02
-354

-6U8
-.02
-373

.683
-.02
-338

UG

-683
-.02
333
IN

-216
- 199
-584

-281
-301
.378

-568
-110
-317

.8)1 .827 .824 .822
~152 2173 176 .178
.0%7 .013 -.01 .016

.604 647 .790
.074 .135 .210
~322 .218 .029

-824 .821
<176 .179
.009 .011

-548
« 151

«553 .709 .779 .786
-090 .152 .221 .214
«301 .347 .139 .029 .027

= 0.95 ———————m—————— e

1.02
~-.02
~-.02

1.02 .960
~.02 .0U0
-.01 -.00

«952 .979
.0u8 .021
-006 -.01

~967 .965
«033 .035
«009 -.01

«957 .957 .950
.043 .043 .050
-014 008 .007

«958
-.01
- 049

«915 .923 .933 .938
.085 .077 .067 .062
.022 .024 .010 .001

-« 656
- 055
.289

«903 .903 .900 .898
«097 .097 .100 .102
.033 .028 .029 .024

- 599
.011
«390

~908
.024
.028

-905 .940 .943
-055 .060 .057
«005 .022 .005

. 645
-.01
.369

-.8304 .9U6 .943 .9us8
-.01 .054 .057 .052
<170 .009 .020 .007

.673 .997 .948 .992
-.02 .Oou -.ou @052 0008
.332 .324 .041 .013 ~-.01

= 12,87 ==—mmemmemmme o

.683

-760 760 .753 .745 .745
.20 .20 .247 .255 .255
.036 .009 .021 .014 .003



Table 13 . (continued)

- —— - —— - - —— - —— D D D - - —— - - — wa -

- D — ———— —— ——— - —— - - D > - D - —— - -

----------------- 677313 IN UG = 12.47 ~===mmm e

EL .371 .345 .317 .309 .315 .737 .749 .749 .749 .742

EG .125 .157 .178 .167 .224 .202 .251 .251 .251 .258

ES .504 .497 .S505 .523 .462 .061 .035 -.00 .012 .031
UL = 4.77

EL .417 .391 .381 .381 .373 .609 .734 .747 .749 .737

EG .120 .151 .167 .137 .196 .198 .266 .253 .251 .263

ES .463 .457 .u452 .481 .431 .194 .06 .023 .022 -.00
UL = 5.96

EL .474 0867 .439 439 434 .505 .702 .742 .747 .7u40

EG .074 .119 174 .125 .143 .200 .232 .258 .253 .260

ES .451 .44 387 .u436 .u2u .295 .066 .035 .018 .000
UL = 7.16

EL .0499 .504 .u486 .u481 .473 .068 .628 .716 .727 .732

EG .088 .099 .128 .180 .101 .190 .222 .284 .273 .268

. ES .413 .398 .386 .339 426 .342 .150 .032 .027 .015

UL = 8.35 :

EL .534 .547 .527 .519 .509 .501 .539 .682 .718 .728

EG .089 .089 .101 .184 .096 .162 .210 .236 .282 .272

ES .377 .364 .373 .297 .395 ~.337 .250 .082 .031 .016
UL = 9.54 ‘

EL .6448 .626 .593 .560 .507 .534 .517 .613 .695 .728

EG .055 .075 .098 .166 .084 .168 .152 .215 .254 .272

ES ~301 .299 .309 .274 .368 .297 .321 .171 .052 .032

UL = 10.74
EL .631 .639 .623 .593 .573 .562 .545 .542 .621 .705
EG .123 .098 .096 .143 189 .118 157 .211 .221 .295
ES .245 .264 .280 .264 .239 .320 .299 .247 .158 .058
UL = 11.93
EL .597 .635 .630 .615 .590 .580 .567 .554 .557 .635
EG .238 .085 .152 .155 .169 133 184 _189 .192 .240
ES .165 .280 .218 .230 .241 .287 .239 .257 .251 .125
----------------- G79L13 1IN 0G = 15.65 --==----o—oo—-
UL = 2.39

EL .299 .236 .216 .216 .259 .701 .706 .706 .701 .685

EG .171 .19¢ .239 .220 .309 .252 .294 .294 .299 .315

ES .529 .570 .S545 .565 .432 .047 .028 .027 .024 .009
UL = 3.58

EL .369 .322 .304 .302 .292 .621 .536 .688 .688 .678

EG .140 .185 .215 .196 .246 .236 .314 .312 .312 .322

BES .491 .493 ,u481 .502 .462 .143 .063 .005 .079 .022
UL = 4.77

EL .420 .381 .371 .373 .368 .498 .672 .69 .694 .682

EG .118 .143 .212 .167 .179 .234 .290 .306 .306 .318

ES .U462 .477 .817 460 .453 .268 .038 .037 .037 -.01
UL = 5.96

EL .437 .419 .41¢ .419 .419 .432 .618 .672 .690 .680

EG .122 .136 .173 .151 .210 .241 .264 .328 .310 .320

ES .441 .4u45 412 430 .371 .328 .118 .051 .029 .022



Table 13

{continued)

- - ——— — - - T - D - - - D - ———— - - — - - WD W D WD > S S ————— - — - =

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

———=———=——=---- (G80B13

7. 16

EL .450
EG .101
ES .U4u9
8.35

EL .536
EG .095
ES .370
9.54

EL .b514
EG .058
ES .328
10.74

EL .627
EG .112
ES .261
11.93

EL .603
EG .180
ES .217
4.77

EL .474
EG .020
ES .506
5.96

EL .516
EG -.05
ES .536
7.16

EL .563
EG -.0u
ES .u81
8.35

EL .598
EG -.05
ES .451
9.54

EL .655
EG -.03
Es .372
10.74 :
EL .693
EG -.06
ES .361
11.93

EL .739
EG -.05
ES .314

G79L13 IN UG = 15.85 —-===ceeeeeeeem—-
2473 .473 .463 .463 .455 .532 .649 .677 .682
<151 . 126 .220 .136 .192 .265 .284 .323 .318
~377 401 .317 401 .352 .202 .067 .04S5S .037
.528 .511 .504 ,u89 477 436 .602 .657 674U
124 134 .212 122 .180 .271 .246 .343 .326
.307 .355 .284 .389 .343 .243 .152 .083 .0u40
-580 .553 .526 .51b .UY6 . UYT 526 .627 .b7/3
<120 .106 .170 .20 .149 .207 .249 .282 .327
«300 .36t 304 2644 354 302 .225 .092 .067
.603 .578 .559 .534 .529 .525 .522 .559 .637
<113 .136 .201 .200 .136 .198 .212 .260 .249
.285 .286 .240 .266 .335 ,277 .266 .181 .114
.594 .591 .576 .562 .542 .534 .534 .534 .562
<177 . 129 .211 . 200 164 .218 .200 .225 .2u9
.229 .280 .212 .239 .294 .24%47 .266 .241 .189

IN UG = 01.““ ----------------
. 469 .u59 451 .459 .969 .974 _.977 .977 .97u4
-.02 -.01 010 .119 .031 .026 .023 .023 .026
-546 .551 .539 .422 .014 ,011 .000 .010 .001
.513 .510 .505 .503 .972 .977 .977 .979 .977
-.02 .001 -.01 .001 016 .023 ,023 .021 .023
.507 .u488 .505 .497 .013 .010 .005 -.00 .005
.570 .568 .S570 .573 .799 .937 .984 .987 .987
-.03 -.01 -.04 -_,01 .001 .013 .016 .013 .013
.62 443 _U67 .u436 .200 .001 .002 .011 -.02
.608 .606 .608 .606 .606 .979 .982 .982 .979
-.03 -.01" -.02 -.,02 .003 .022 .018 .018 .021
.425 .407 .415 .416 .392 -.00 .013 .008 -.00
.655 .657 .655 .655 .652 .941 .985 .987 .987
-.05 -.04 -.02 -.03 -.03 -.05 .015 .013 .013
400 .384 .360 f375 «376 .108 .012 .011 -.01
«693 .693 .693 .693 .693 .696 .995 .995 .995
-noa -005 ‘..02 -003 -.05 -001 .008 .005 ..005
.3u8 .353 .328 .338 .353 .313 -.00 .002 -.01
. 724 724 ;722 .722 .722 .722 .954 .980 .985
-.04 -,05 -.03 -.03 -.04 -_.03 -.05 .020 .015
«320 .325 .311 .311 .315 .307 .099 .014 .002



Table 13

(continuel)

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

2.39

EL .311
EG .097
ES .592
3.58

EL .387
EG .068
ES .5u5
4.77

EL .U451
"BG .039
ES .510
5.96

EL .u486
EG .027
ES .487
7.16

EL .527
EG -.00
ES .U476
8.35

EL .569
EG -.03
ES .457
9.54

EL .580
EG .029
ES .391
10.74

EL .633
EG .027
ES .3u40
11.93

EL .693
EG .027
Es .279
2.39

EL .309
EG .118
ES .573
3.58

El, .383
EG .104
ES .5%12
.77

EL .481
EG .072

ES .u487

.282 .243
.133 .086
«585 . 671

372
.079
- 550

«361
. 099
. 540

.u35
. 063
.502

- 412
. 096
- 492

.496 .470
.054 .103

- 547
.035
~418

517
<072
- 412

-608
.016
-« 376

. 585
- 352

.643
. 031
-326

« 620
. 049
331

-661
. 293

. 638
. 053
. 308

.693
.0u2 .0ua
.264 .275
G85F13

. 681

<271
-604

122

.356 .336
-117 . 128
.527 .536

.816
.093
. 491

- 389
.138
. 473

- 256
-197

-760 .820
.104 .180

.820 .828
-130 .172

~507 136 .019 044 _022

.343
- 124
-~ 533

~ 002
- 101
- 1497

-~ 463
. 082
. 455

-506
- 078
-~ U416

-559
-063
-378

«592
- 099
-309

- 623
. 091
. 285

.653
- 065
.282
IN

-2048
-.167
- 585

«331
- 131
.538

- 386
.130
- ueu

«176 . 136
.415 .010 .022 .008

.494 .486
-109 .135
«397 .379

.56 .528 .769
«100 091

-.078 .09n

.613 .606

.089 .076
5. 31

~790 792

«113 .134

.859 .872
»131 .128

«399 .8u45 .852 .850
.098 .132

-148 .150
~014 .012

-158 .163
-013

.826 .826
<122 . 174
~052 .018

- 821
- 179
020

<033
-138

. 808
- 122
.070

-.562
-~ 091
« 347

.598
.096
306

.598
- 120
. 282

.631
.088
<231

- 097
272

~ 790
«210
.024

.208
.031

.835
- 165
.007

- 835
- 165
.029

-817 .817
.133 .183
-030 -.00

-828
<172

.032 ,

.872
.128
.008

855 ,
. 145 .

.030

<457 .659 .832 .837 .835
.060 .129
-482 .212 .008

. 165

.024

.829
-171
-012

-.818
. 182
.036

.803
-197

.028 .

- 809 ,

151
~0U0

.704
-106
191

-790
210
.024

.835 .

-165

024 .

- 817
. 183
-032

- 182
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Table 13
UL = 5.96

EL .Uu68

EG .050

BES .482
gL = 7.16

EL. .500

EG .012

ES .u488
UL = 8.35

EL .587

EG =-.02

Es .u29
gL = 9.5u

EL .649

EG -.02

ES .367
UL = 10.74

EL .695

EG -.00

ES .306
UL = 11.93

BL .672

EG .074

ES .255
UL = 2.39

EL .317

EG . 134

ES .549
UL = 3.58

EL .331

EG .127

ES .5u42
OL = 4.77

EL .391

EG .107

ES .502
UL = 5.96

EL .445

EG .077

BS .478
UL = 7.16

EL .471

EG .069

BES .460
UL = 8.35

EL .566

EG .037

ES .397

- 356

(continued)

- 475
. 075
- 450

. uusg
- 115
- 437

. 542
«063
«395

.512
- 114
.374

.619
. 025

. 090
.3“6

.598
- 101
. 302

622
.0us
- 330

- 686
. 047
. 268

. 624
. 081
. 295
<674 .637
-053 . 084
-273 .279
G86H13

.273
~ 143

«237
- 16“
600

«329
-162
510

- 146
. 533

- 381
.118
. 501

. 376
- 165
- 459

.aao
- 115
446

. 435
-418
- 490

101
.408

. u88
. 093
-419

. 564
090
-346

- 530
- 094
-376

«321 .

- 431
«115
- 455

-498
« 092
«410

- 550
.118
«333

-580
-« 105
.34

=609

<124
- 267

591
- 139
<270
IN

229
-178
«593

314
- 165
«521
- 374
<151
-475
.428

584

. 154
«370

- 428
-~116
-456

-480
- 117
.403

» 535
.091
370

~578
- 087
- 335

- 607
- 081
~312

-635
- 090
uG

<424
-286
290

- 316
-213
<471

-371
.153
476

~428

- 1“7 --01 ‘.279

-293

~071
.102
-427

<574 .800
<171 .20
<254 .028

«473 . 731
-142 .158
.385 .051

«512 .582
<120 .157
367 .252

-558 .548
~120 . 099
«322 .353

-600 .582
<132 . 105
«268 .313

.618 .600
~ 117 . 125
«265 .274
= B8.81

-776 .780
- 220 . 220
-034 .016

-771 .778
-178 .222
-051 .037

716 777
.153 .223
<131 .022

.514 . 764
<195 .236
<291 .043

-459 .733
-185 . 174
356 .093

«516 .511 .496 .5607
~151 . 085 .139 .204 .240

.333

.404

-364 .190

-~ 802
. 198
.024

. 788
«212
020

- 782
.218
- 028

- 153
- 090

-~ 580
. 140
«280

« 596
- 136
.268

-776
-~ 220
-016

175
«225
- 006

-179
. 221
019

- 769
-~ 231
.014
- 776
-224
-020
- 760

- 047

-802 ,

.198
.029

.791
-209
.034

«790
- 210

-.778

«222 .
-034 .

RITH

- 137
.118

.588

«136 .

.276

-776
. 224
.016

<771
. 229
.018

<779
. 221
.004

.781 .

219
.028

-.784
.216
.017

-772
-228
.037



Table 13 (continued)

D P Lt P D s T D DD T D - D A G - D D ——— D = — —

EL .637 .623 .587 .561 .556 .548 .525 .683 .737 .761
EG .031 .077 .077 .151 .084 .138 .132 .206 .263 .239
ES .332 .300 .336 .288 .360 .318 3483 .111 .052 .017

UL = 10.74
EL .630 .633 .623 .588 .573 .569 .555 .547 .687 .735
EG .097 .081 .096 .161 .109 . 124 .46 .173 .209 .265
ES .273 .286 .280 .252 .317 .307 .300 .280 .104 .018
UL = 11.93 '
EL .619 .630 .629 .619 .600 .586 .572 .565 .563 .655
EG .157 .105 .123 .138 .163 .145 .152 .173 .165 .229
- ES 4223 .261 .248 .243 .236 .269 .266 .262 .273 .116
et b Dbttt G87I13 IN 06 = 10.54 -~---ceceermmee—-
UL = 2.39

EL .299 .249 .224 .216 .338 .759 .759 .754 .756 .751
EG .152 .177 .161 .195 .309 .261 .241 .206 .244 .249
ES .550 .575 .615 .589 .352 .031 .020 .015 .029 .001
UL = 3.58
EL .361 .329 .315 .310 .312 .749 .763 .761 .754 .759
EG 130 .176 . 179 .167 .196 .200 .237 .239 .246 .261
ES .509 .495 .506 .523 .492 .051 .018 .022 .025 .023
UL = 4.77
EL .390 .388 .376 .366 .361 .683 .761 .761 .766 .756 .
EG .107 .139 .180 .156 .139 .171 .239 .239 .234 .244
ES .502 .474 .44u4 478 .500 .146 .019 .027 .005 .025
UL = 5.96
EL .417 .437 .427 .425 .420 .539 .733 .750 .750 .750
EG .099 .116 . 171 .128 . 131 .196 .267 .250 .250 .250
ES .484 .447 .402 .447 .449 .265 .057 .027 .022 .017
UL = 7.16 o
. EL .495 .505 .81 .481 .0871 .466 .693 .749 .754 .754
EG .069 .108 .141 .097 .127 .176 .2)6 .251 .246 .246
ES .435 .387 .378 .423 .402 .358 .100 .042 .020 .015
UL = 8.35 |
EL .564 .567 .535 .521 .516 .494 .552 .722 .746 .755
EG .038 .079 .096 .163 .112 .156 .188 .219 .254 .2u5
ES .398 .355 .369 .316 .372 .350 .250 .059 .039 .009
UL = 9.5 « o
EL .635 .613 .579 .553 .536 .524 .512 .625 .726 .733
EG .012 .082 . 106 .160 .110 .154 .159 .209 .274 .267
ES .353 .305 .315 .287 .354 .322 .329 .166 .043 .035

UL = 10.74
EL .674 .651 .628 .610 .577 .572 .559 .556 .654 .744
EG .079 .086 .098 .123 .162 . 117 . 174 .173 .222 .256
ES .247 ,263 .273 .266 .262 .311 .267 .271 .124 .056
UL = 11.93

EL .650 .626 .616 .596 .586 .571 .562 .562 .554 .626
EG .167 .115 . 140 .1517 . 181 148 .183 .160 .199 .229
ES .182 .260 .244 .253 .233 .281 .256 .278 .247 .145



Table 13

(continued)

UL

UL

uL

UL

UL

UL

UL

UL

UL

UL

1. 19

EL .185
EG .317
ES .u98
2.39

EL .298
EG .158
ES .543
EL .300
EG .176
ES .Uusu
4.77

EL .412
EG .088
ES .499
5.96

EL .u429
EG  .127
ES .uus
7.16

EL .483
EG .104
Es 414
8. 35

EL 4550
EG .080
ES .370
9.5u

EL .602
EG .071
ES .327
10.74

EL .618
EG . 131
ES .251
11.93

EL .554
EG .221
ES .225
4.77

EL .u438
EG .026
ES .536
7.16

EL .547
EG -.05

ES

-123 .118
-202 . 254
.675 .628

.232 .219
- 205 227
«523 .553

.302 . 308
. 191
. 506 . 450

.383 . 383
.176 . 161
.4u1 .476

-438 .u29
-160 .126
-402 .uup

<475 471
«139 . 137
.385 .392

«9523 . 506
<103 .137
- 374 . 357

-580 .555
-111 . 095
«310 .350

-.611 .579
<113 . 126
276 . 295

<571 .57
«155 . 180
- 274 . 249
567D13

~030 . 027
.036 .028
- 534 .545

.598 .579
-..02 --01

.243.

126
- 339
536

.209
-233
«558

-310
- 197
- 493

- 380
«256
363

- 429
-254
«317

.458

-233
<309

-496
. 187
« 317

525
- 205
-270

.555
. 218
- 227

- 554
.209
- 237
AB

- 415
. 055
531

- 019

«»501 .020 . 428 .u423

-433
-~241 .019

.245 .661

=327 .265 ,

-428 .075

«~310 . 557
256 <251
-~ 830 . 191

«370 496
<217 .240
<412 264

416 401
138 .251
.46 .308

~449 .441
- 134 .230
<417 .328

«474 U462
-253 .158
<272 .380

«517 .507
-239 . 148
-204 344

.530 .521
«252 .151
.218 .328

.5042 540
-225 .181
=233 .280

0G =

-415 .889
<153 .11
.432 .029

.5042 .568
~009 .170
.450 .262

<672 .
-325 .328 .

1.

-653
«347

»627
.27“ o
-099 .0u6

.586 .638
-251 .310
-163

515
270

~474
«279 .

«203 .
«299 .

- 509
. 279

«520
«216
- 2604
78

» 883
- 117
.021 .028

-901 .903
. 099 .097
~»013 .013

- - - —— . —— —— - —
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Table 13 (continued)
i et et DL I G67D13
UL = 9.5u4

EL .698 .706 .695

EG -.06 -.05 -.02

ES .366 .347 .327
UL = 11.93 '

BL .863 .818 .762

EG -.09 -.07 -.04

BS .231 .253 .278
----------------- G68K13
UL = 2.39

EL .270 .245 . 220

EG .195 .188 .178

ES .535 .566 .602
UL = 3.58

EL .342 .334¢ .334

EG .154 .178 . 104

ES .503 .487 .561
UL = 4.77

BL .376 .382 .403

EG .136 .132 . 130

ES .488 .486 .u67
UL = 5.96

EL .427 .446 .u457

EG .100 .116 .080

ES .472 .u438 .463
UL = 7.16

EL .418 .472 .501

EG .119 .112 .075

ES 463 .417 .423
UL = 8.35

EL .46S5 .513 .532

EG .093 .113 .098

ES .442 .373 .370
UL = 9.54

BL .535 .551 .559

EG .095 .102 .093

ES 370 .347 .3u8
UL = 10.74
: EL .753 .763 .747

EG .069 .003 .032

BES .178 .233 .221
UL = 11.93

EL .656 .709 .704

EG .178 .073 .076

ES .166 .218 .220
UL = 5.96

EL .536 .51 ,5u44

EG -.04 -.05 -.05

. 503

.658
“e 01
354

- 800
-.04
«242
AB

-223
.206
- 571

326
. 158
-516

-406
- 099
- 495

.452
-~ 093
- 455

. 493
- 124
.382

« 524
-077
.398

. 086
«361

. 726
- 019
«255

.696

- 065
-238

» 555
-.ou
- 488

-639
-.00
«362

- 805
-.06
. 259

UG

~278
.333
- 389

329
. 260
<411

.398
<177
- 425

449
-170
‘377

~491
«116
<393

«511
- 130
<355

-~ 500
«152
«307

-.715
- 0U5

.689
«080
232

- 501
-004
- 455

.709

«126

952

-.02 .103 . 0us8

.316

« 759
-.03
.268

= 13.95

725
-275
-036

- 685
216
- 099

.610
«252
"« 137

.511
-2082
.247

- 475
«227
-298

~.508
- 168

-179
-297

.669

- 192

»696
021
233

~738
.262
.00u

726
- 274
.015

634
« 306
«039

.667
- 293
«041

~601
239
. 111

-519
-293
- 138

~524
. 224
«252

539

.093 .168

-.237

-648
212

« 995
.008
-.00

- 200

<559
- 179
252

1.00
-«01
-.00

-.00

-~ 699
-074
. 227

-733
. 267
-030

-.728
<272
- 037

-718
- 282
-0u6

-710
«290
.065

- 6804
«316
.071

-661
«2U3
. 096

«573
238
- 189

-~ 583
202
- 214

<571
- 189
«239

1.00
. 004

955
.045
.005

-919
.060
.021

-730
«270

-001 .

-726
-274
—.01

.720
~280

.025 .

«712

.024

«702
. 298
.018

«702
298

.034 .

-66U4
«266
.070

.624
239
- 137

-569

.210 .

.221

1.00
-.00
Te 00



Table 13 {continued)

UL = 7.16
EL .613 .616 .725 .755 .589 .899 1.00 1.00 1.00 1.00
E6 -.09 -.07 -.12 -.13 -.03 -.01 -.00 -.01 -.01 .000
ES .479 .u451 .398 .380 .uu44 110 .004 .003 -.00 -.01
UL = '8.35 '
EL .626 .642 .645 .645 .637 .631 1.21 1.02 1.01 1.02
EG -.09 -.05 -.06 -.06 -.0U .039 -.01 -.02 -.01 -.02
ES .466 .410 .414 .419..403 .330 -.01 .003 -.01 -.01
UL = 9.54
EL .678 .884 .859 .873 .859 .738 1.02 1.02 1.01 1.01
EG -.09 -.17 -.16 -.17 -.15 -.09 -.03 -.02 -. 0% -.M
ES .409 .288 .304 .293 .294 .353 .006 .003 .000 -.01

UL = 10.74
EL .904 .719 .733 .794 .866 .767 .757 1.06 1.06 .997
EG =-.19 -.06 -.07 -<11 -.14 -.10 .018 -.06 -.06 .003
ES .282 .337 .340 .313 .276 .330 .225 -.02 -.03 .001
UL = 11.93
EL .935 .921 .921 .921 .921 .881 .7946 1.06 1.06 1.01
EG -.20 -.16 -.16 -.17 -.16 -.14 -.28 -.11 -.06 -.01
ES .261 .237 .237 .247 .237 .265 .235 .046 -.03 -.00
—=——e-e-—----—-=--- G74G13 AB 0G = 7.11 ==———cmmmmmmoe e
UL = 3.58

EL .338 .375 .407 .426 .396 .918 .899 .827 .830 .835

EG .150 .072 .089 .068 .188 .082 .101 .173 .170 .165

ES .512 .553 .505 .506 .416 -.03 -.01 008 .011 .000
UL = 4.77

FL .396 .866 .512 .252 .386 .782 .806 .816 .822 .819

EG .104 .055 .035 .195 .140° .162 .194 .184 .178 . 181

ES .500 .460 .453 .554 ,474 .056 .004 .022 .010 .002
UL = 5.96 A

EL .437 .456 .458 .453 .448 .595 .358 .869 .874 .874

EG .088 ,076 ,089 .102 .100 .210 . 142 .131 .126 .126

ES .475 .468 .452 .445 .452 .195 .007 -.02 -.03 —-.01
----------------- G75G13 AB 06 = 7.07 ====m-mmm—mmmeme
UL = 7.16

EL .540 .59% .587 .594 .587 .568 .801 .827 .824 .822

EG .024 .024 .033 .019 .043 .139 .162 .173 .176 .178

ES .436 .382 .381 .387 .371 .292 .037 .008 -.00 .016
UL = 8.35 '

EL .639 .691 .647 .50 .634 .604 .647 .790 .824 .821

EG -.01 -.01 .019 .098 .031 .069 .136 .210 .176 .179

ES .372 .315 . 336 .362 .335 .327 .167 .024 .004 .006
UL = 9.54

EL .595 .621 .606 .580 .563 .548 .563 .709 .779 .786

EG .054 .073 .077 .076 .095 .146 .121 .207 .221 .214

ES .350 .306 .318 .344 .342 .306 .316 .085 .024 .016



(continued)

INC2 INC3 INC4 INCS5 INC6 INC7 INC8 INCY9 INC10

Table 13
INC1

UL = 3.58

EL .492

EG -.01

ES .519
UL = 4.77

EL .568

BEG -.05

ES .078
UL = 5.96

EL .609

G -.08

ES 474
oL = 7.16

EL .554

EG -.04

.ES .485
UL = 8.35

EL .615

EG -.06

ES .444
UL = 9.54 -

EL. .684

¥¢ -.07

ES .386
UL = 10.74

EL .735

EG -.07

ES .336
UL = 2.39

EL .317

EG .148

) ES .535

UL = 3.58

EL .371

EG .118

ES .511
UL = 4.77

EL  .0417

EG .092

ES .091
UL = 5.96 .

EL .474

EG .081

ES .445
UL = 7.16

EL .U99

EG .081

ES .u420

.503
-.06
« 556

- ‘568
-.05
. 483

«622
-.07
.4u4

- 559
-, 02
- 457

- 6u8
<393

692
-~ 05
359

- 722
“m ou
-316

.268
- 161
.5MN

512

«a39N
462

467
.11u
419

. 504
. 099
. 398

. 405
- 026
. 570

. 538
- .04
. 501

«602
-.05
- 448

. 554
. 002
444

- 635
-.02
.388

« 692
« 349

. 704
-.03
. 329

G77313

.224
- 17
- 605

317
. 534

. 381
. 137
. 481

- 439
<115
<446

. 089

- 455
T a 00
-547

-~ 528
-001
- 486

- 590
e 03
-438

.536
. 007
457

.620
e 02
«395

-668
-.02
.349

-683
-.02
.338
AB

.216
200
.579

-309
- 172
-518

.381
- 108
.511

- 439
.100
461

-u81
.102

.910
-001
- 104

«533
-097
« 370

=592
"-03
442

531
.01
454

.607
- 01

-401

-648
-.03
.378
.683
-328

UG
.281
.348
- 315
~4u2

.373

.434

<473 .u68
«130 .215
- 425 817 .396 .316

-967
~033

958
.034
.009

«656
- 11
<233

<599
.037
.364

. 645
-.01
-364

760
<371 .2480

<137
-203 .207
. 056

.609
-211 243
.416 .148

-505
- 148 . 250
<419 .245

"902
-=03

- 965
-035
--02

- 915
. 035
.017

.903
- 097
.033

- 948
-034
.018

- 834
- 041
- 125

.673
-~ 009
319

«750
240
-009

. 749
~ 251
.019

-734
- 266
.052

702
«227
.071

~628
«238
» 104

1.02 1.02 .960
e 02
T 02

~ 040

.003 .

- 957
- 043
.014

923

-077
.024

.903
- 097
.028

-~ 945
~ 055
-.005

- 946
.054
.04

« 997

- 006"

e 00

753

.2“7 1

.026

- 749
- 251
- 012

<747
- 253
|-O1a

. 742
. 258
«011

-716 .

- 284

- 037 .



Table 13

(continuel)

- ——— ——— - D D ——— - - D D D . ———— ——— . —— D W ——

- - —— —— - ————

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

8.35

EL .534
EG .075
ES <391
9.5u

EL .644
EG .03t
ES .322
10.74

EL .631
EG .103
ES .266
11.93

EL .597
EG .231
ES .172
2.39

EL .299
EG .192
ES .509
3.58

EL .369
EG .153
ES .478
4.77

EL .0420
EG .111
ES .469
5.96

EL .437
EG . 109
ES .455
7.16

EL .Uu50
EG .115
ES .u435
8.35

EG .088
ES .376
9.54

EL .614
EG .058
ES .328
10.74

EL .627
EG .112
ES .261

- 5u7

. 527
. 076
« 397

.094
-359

.626
.080
«294

<593
- 084
- 323

«639
.078
. 283

. 623
101
. 275
.635 .630
.094 102
«270 .267
G79L13

.236
- 164
600

« 216
«220
« 565

«322
- 166
.513

- 304
- 175
. 520

. 381
-152
467

- 371
.173

.419
. 136
- 445

<414
. 124
U462

-473
- 160
-367

. 091
- 436

.528
. 130
<337

- 511
- 085
404

. 580
.106

- 553
<111
. 336

.603
<113
.285

-« 578
. 116
305

- 136

-519 .509
<115 .125
.366 .366

.560
- 082
.358

-5u47
-100
.349

-593
-098
« 309

«~573
- 129
-~ 298

.615
- 130
<254
AB

-590
- 115
.295

UG

-216
«220
-.565

- 259
-324
<417

«302
- 172
«527

«292
«261
~au7

- 373
~152
. 475

- 368
. 184
-448
~419 419
-170
445 .410
¢a63
. 097
440

-463
-~ 161
-~376

«504 .489
-123 -166
<373 .345

- 526
.126
- 348

516
- 151
333

«559
<117

- 534
.170
«295

-501 .539
« 157 .246
«342 .214

<534 .517
«-153 .198
«312 .286

+562 45485

-138 157
«300 .299

.580 .567
«153 . 159
«267 .274
= 15.65

«701 .706
«252 .294
-047 -.00

-621 .b636
«272 .314
-107 .037

.498 .672
.285 .259
.218 .059

-432 .618
-286 .274

.282 .108

.U455 .532
253 .281
.292 .187

<477 436
-201 . 260
«323 .253

<496 491
.164 .237
-339 .271

-529 .525
-161 .224
309

- 682
« 256
-062

.613
- 260

- 127

- 5042
235

223 .

. 554
- 179
« 267

-~ 706
«294

«037 .

.688
- 312
«015

- 694
- 306
~022

-672

328
.042

- 6089
. 289
.062

«602

- 280 .

<117

« 526
- 289
- 186

«522
.217

.677
. 323
.025
657

-039

-627

-311
«062

. 559
295

«252 .261 . 146

343



Table 13

(continueld)

. —— . ——— ———  ——— ——— — . —— - W — - T WD D T - - N = ——— = —— - -

D D e P D W - = —— DD D . D D S D D . D D D - ——— - —————— ———

---------------- G79L13
UL = 11.93

EL .603 .594 .591

EG .180 .157 . 149

BS 217 .249 . 260
----------------- 580B13
UL = 4.77

EL .474 0469 .u59

EG -.00 -.01 -.01

ES .527 .541 .556
UL = 5.96 ,

EL .516 .513 .510

EG - -.04 -.02 -.01

ES .529 .507 .503
uL = 7.16

EL .563 .570 .568

EG -.05-~.03 -.02"

ES .488 .462 .453
UL = 8.35

EL .598 .608 .606

EG =-.06 -.02 -.02

ES .U465 .415 .Uu416
UL = 9.5¢4

EL .655 .655 .657

EG -.06 -.04 -.04

ES .406 .380 .38u4
UL = 10.76 :

EL .693 .693 .693

EG -.05 -.08 -.04

. ES .354 .3u8 .348

UL = 11.93

EL .739 .724 .724

FG =-.05 -.05 -,0u4

ES .314 .325 .320
----------------- G82E13
uL = 2.39

EL .311 .282 .243

EG .097 .109 . 116

ES .592 .609 .641
UL = 3.58

EL .387 .372 . 361

EG .061 ,083 .089

ES .552 .545 .549
UL = 4.77

EL .451 .435 .412

EG .033 .058 .076

ES ..517 .507 .512

- 576
122
-301 .
AB

-~ U451
.000 .
- 509

- 505
-.01
- 500

« 570
-.03
-462

-. 03
-~ 020

-655
-.04
- 380

«693
-. 04
-348

«722
~-. 08
- 321
AB

256
<153
- 591

. 343
-090
567

402
. 096
-502

562
.170
268

UG

- u59
153
-388

-503
.025
U472

~573
-.02
~4u46

«606
-.02
- 416

-~ 655
-.03
- 375

-693
~ - OU
.343

«722
-.08
- 321

UG

.760
- 120
-116

-u408
. 221
<371

399
- 137
~usu

-542
<174

.53
.208

- 5308

-284 ,257 .251

= 0- auy

-969
.031
-019

«972
.016
«013

-~ 799
.036
- 165

.606
-~038
- 356

~652
<.03
376

.693
-.0u

-722
-cou
.315

= 3.

-.820
. 180
.009

. 864
« 136
.005

. 845
<132
-024

. 974
.026
.001

-977
.023
»~ 005

-987
.013
001

«979
«017
.00u

- 9041
--01
=072

.696
~026

.722
-.03
«312
58

. 820
. 180
.039

-~ 869

- 977
.023
- 005

- 977

.023 .

-010
- 984
«016
«002

«982

-018 .

-~ 008

985
.015

-012

. 995
-008
<. 00

- 954

-.02 [

- 065

- 828
- 172
«017

-872

131 .128

.017

-852
- 148
«020

.008
-850

150

.017



Table 13 (continuel)

——me—em——eewe———- G82E13 AB UG = 3.58 —==—-ccocmmmacoo
5.96
EL .486 .496 .470 .463 .457 .659 .832 .837 .835 .840
BG .020 .044 .068 .082 .085 .175 .168 .163 .165 .160 _
ES .494 .460 .462 .455 .458 .166 .023 .018 .019 .014
UL = 7.16
EL .527 .547 .517 .506 .494 .486 .826 .826 .829 .829
EG .011 .000 .057 .082 .095 . 195 . 148 .174 .171 171
. BS .862 .452 .426 .411 .612 .319 .026 .033 .012 .029
8. 35 . 4
EL .569 .608 .585 .559 .586 .528 ,769 .821 .818 .818
EG =-.01 .021 .039 .063 .075 .096 .134 .179 182 .182
ES .444 .371 .376 .378 .379 .376 .097 .020 .031 .018
UL = 9.54 .
EL .580 .643 .620 .592 .577 .577 .562 .808 .803 .795
EG .022 .036 .049 .069 .068 .089 .106 156 .197 .205
ES .398 .321 .331 .338 .355 .334¢ .332 .036 .023 .018

a
=
1

UL

UL = 10.74 e ,
EL .633 .661 .638 .623 .613 .606 .598 .598 .809 .802
EG .020 .041 .058 .067 .072 .088 .091 .160 .151 ,198
ES .387 .298 .303 .310 .315 .306 .311 .2042 .040 .025
UL = 11.93 : . .
EL .693 .693 .681 .653 . 646 .686 .631 .631 .704 .814
EG .020 .042 .059 .070 .059 .071 .078 .102 .145 .186
BS .286 264 .260 .277 .295 .283 .291 .267 .151 .020
----------------- G8S5F13 AB 0G = 5e31 =c—mcccccrcmee—o
UL = 2.39 '

EL .309 .271 .258 .248 .633 .790 .792 .790 .790 .787
EG .112 .125 .112 .162 .204 .210 .208 .210 .210 .213
ES .580 .604 .630 .590 .163 .028 .026 .029 .034 .016
UL = 3.58 :
EL .383 .356 .336 .331 .341 .832 .335 .835 .835 .835
B¢ .097 .117 .103 121 .244 _.168 .165 . 165 .165 .165
ES <519 .527 .S561 .548 .415 .019 .022 .034 -.01 .000
UL = 4.77 . :
EL .441 .416 .389 .386 .381 .787 .817 .817 .817 .817
"EG .072 .098 .099 .110 .137 .169 .183 .183 .183 .183
ES .487 .486 .513 .504 .u481 .044 .015 .017 .032 .013
OL = 5.96
EL .468 .475 .4u48 431 .428 .574 .800 .802 .802 .802
EG .057 .085 .080 .115 .106 .217 .200 .198 .198 .198
ES .0475 .u440 .672 .u455 .466 .209 .028 .024 .019 .020
UL = 7.16
BL .500 .542 .512 .498 .480 .473 .791 .788 .791 .788
EG -.00 .063 .079 .078 .097 .177 .163 .212 .209 .212
BS .502 .395 .409 .425 .423 .350 .056 .015 .024 .010
UL = 8.35. , A
BL .587 .619 .564 .550 .535 .512 .582 .782 .790 .792
EG -.01 .040 .070 .078 .086 .115 .228 .218 .210 .208
ES .422 .362 .366 .372 .379 .373 .191 .023 .039 .009



219

INCY1 INC2 INC3 INCU INCS INC6 INC7 INC8 INC9 INC10

Table 13 (continued)
----------------- G8S5F¥13 AB
UL = 9.54
EL .649 .622 .598 .580
EG -.00 .048 .076 .086
ES .353 .330 .326 .334
UL = 10.7¢4 :
EL .695 .686 .624 .609
. EG .026 .047 .066 .094
ES .278 .268 .310 .296
UL = 11.93
' EL .672 .678 .637 .591
EG .046 .063 .084 .134
BS .282 .263 .279 .275
---------------- G86H13 AB
UL = 2.39
EL .317 .273 .237 .229
EG .121 .138 .139 .182
BS .562 .589 .624 .S88
UL = 3.58
BL '.331 .329 .327 .314
BEG . 127 .152 .141-.130
ES .542 .520 .538 .556
UL = 4.77
EL .391 .381 .376 .374
EG .141 .118 . 115 .132
ES .468 .501 .508 .u495
UL = 5.96
EL .445 440 .435 .u428
EG .091 .115 .097 .116
ES .U65 .u406 .L67 .US56
OL = 7.16 .
EL .0471 .u90 ,u88 .u76
EG .083 .116 .088 .114
ES .446 .39¢ .424 .410
OL = 8.35 A
EL .566 .564 .530 .516
EG .0484 .085 .079 .107
ES .390 .351 .391 .377
UL = 9.54
EL .637 .623 .587 .561
EG .038 .082 .077 .111
ES .325 .295 .336 .328
UL = 10.74 o
ElL .630 .633 .623 .588
EG .110 .081 . 082 . 121
ES .259 .286 .295 .291
UL = 11.93
EL  .619 .6386 .629 .619
EG .144 110 .123 .113
ES .237 .256 .2u8

.578
-092

«330

~607
-~ 100
«293

- 635
.090
-275

UG

~558 .58 .753

- 105
«337

-600
- 127
«273

-618
«122
«260

= 8.81

« 129
«323

«532
- 115
«302

-600
- 110
-239

-u24 .776 .780

<301
- 275

-316
- 257
<426

<371
-168
0861

- 428
- 126
- uub6

~U471
102
- 427

«511
095
-394

«556
. 099
345

.573
- 1204
«303

600
139

224
-034

<771
-198
-031

.716
.193
- 091

-514
. 245
- 200

-459
. 195

- 496
- 149
«354

- 544
- 128
-328

«569
- 130
-297

=586
« 140

- 220
«~005

.778
222
-0042

<177
~223
-022

.768
.236
-033

7133
.077

.607
. 209
- 135

<525
- 162
-313

« 555
- 181
- 305

«572
-« 167

- 197
. 050

. 580
- 130
« 290

«596
- 136
- 268

776

- 224

- 025 .

<775

. 225 .

-001

- 779
- 221
«014

- 769
231
028

7176 .

. 224
.010

-760
. 240
. 027

.683
«226
-091

- 547
- 193

- 565
. 158

~267 -261 274 .261 .277



Table 13 (continued)

- - — —— - —— — T - — — —— ——— —— - —— - A WD . D - - - ——— =

EL .299 .249 .224 .216 .338 .759 .759 .754 .756 .751
EG .158 . 117 .210 .190 .328 241 _2u1 246 .2644 _2u49
ES .543 .634 .566 .594 .338 .011 .030 .011 .004 .006
UL = 3.58
EL .361 .329 .315 .310 .312 .749 .763 .761 .754 .759
EG 117 .156 . 125 .162 .245 .205 .237 .239 .2u6 .2041
ES .522 .51¢ .560 .528 443 .046 .033 .012 .015 .018
uL = 4.77 ‘
EL .390 .388 .376 .366 .361 .683 . 761 .761 .766 .756
EG .114 .144 136 .136 .173 .212-.239°.239 .234 .244
ES .U496 .469 .u89 498 U466 .105 .029 .022 .015 .014
UL = 5.96
EL .417 .437 .427 .425 .420 .539 .733 .750 .750 .750
EG .119 111 . 112 103 131 .2642 267 .250 .250 .250
ES .463 .452 .461 .472 .449 .220 .032 .037 .022 .027
UL = 7.16
EL .495 .505 .481 .481 .471 .466 .633 .749 .754 .754
EG .063 .103 .092 .092 .127 .222 .217 .251 .246 .2u6
ES .442 .392 .427 .427 .402 .312 .030 .037 .025 .000
UL = 8.35 ’ ’
EL .564 .567 .535 .521 .516 .494 .552 .722 .746 .755
EG .072 .083 .096 .099 .112 .146 .244 ,229 .254 ,245
ES .364 .350 .369 .380 .372 .361 .204 .049 .019 .014
UL = 9.54
EL .635 .613 .579 .553 .536 .528 .512 .625 .726 .733
EG .046 .082 .091 .107 .115 129 .23S5 .243 .274 .267
ES <319 .305 .329 .346 .3u9 .347 .283 .132 .038 .024

UL = 10.74 .
EL .674 .651 .628 .610 .577 .572 .559 .556 .654 .744
EG .072 .086 .094 .089 .162 .127 .154 .188 .252 .256
ES .254 .263 .278 .301 .281 .301 .287 .256 .094 .030
UL = 11.93 ; ,
EL .650 .626 .616 .596 .586 .571 .562 .562 .554 .626
EG .140 .110 .130 .136 . 147 153 .152 . 180 .233 .261
ES .210 .265 .254 .268 .267 .276 .286 .258 .212 .114
----------------- G88M13 AB UG = 17.26 --==-—ssammm————a
UL = 1.19

EL .185 .123 .118 .126 .433 .672 .677 .672 .664 _.651

EG .208 .197 .299 .324 .360 .328 .323 .328 .336 .349

ES .607 .680 .583 .550 .207 .029 .016 .052 .021 -.00
UL = 2.39 e .

EL .298 .232 .219 .209 .245 .661 .686 .684 _686 .666

EG .152 .220 .188 .233 .376 .280 .314 .316 .314 .334

ES .550 .548 .593 .558 .379 .060 .057 .017 .011 .002
UL = 3.58

EL .340 .302 .308 .310 .310 .557 .653 .670. .672 .665

EG .149 .191 . 188 .197 .241 .297 .347 .330 .328 .335

ES <511 .506 .504 .493 449 146 .072 .013 .007 .002
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Table 13 (continued)

- —— . —— T W - D —— — — ——— — P - ———— WD WD W R AN AD PGP GP W WP WD WD = -

EL .412 .383 .383 .380 .370 .496 .627 .652 .669 .662

EG .143 .146 .132 .158 .193 .296 .320 .3u8 .331 .338

ES .445 .471 .u486 .462 .437 .208 .053 .056 .009 .014
UL = 5.96

EL .029 438 .429 429 416 . 481 .586 .638 .655 .665

EG .147 .115 .131 .126 .192 .291 .322 .290 .345 .335

ES .U424 046 .441 U446 .392 .268 .092 .072 -.41 .u72
UL = 7.16

EL .0683 .475 .471 .458 .449 .441 .515 .610 .654 .667

EG .090 .149 .097 .124 .174 .281 .285 .311 .346 .333

ES .427 .376 .432 .418 .378 .278 .200 .079 .045 .007
uL = 8.35

EL .550 .523 .506 .496 .474 .462 .474 .564 .633 .655

EG .073 .127 .117 .098 .184 _.224 .282 .312 .318 .3u45

ES .377 .3649 .377 .406 .341 .314 .243 .124 .049 .028
UL = 9.54 ‘

EL .602 .580 .555 .525 .517 .507 .498 .520 .592 .657

EG .08S5 .086 .120 .131 .150 .188 .239 .287 .301 .311

BES .313 .334 .326 .344 .332 .304 .264 .193 .107 .032

UL = 10.74
EL, .618 .611 .579 .555 .530 .521 .509 .511 .523 .596
EG .124 .118 . 111 .139 .187 .181 .228 .248 .310 .298
ES .258 .271 .310 .306 .282 .298 .254 .241 167 .106
UL = 11.93 :
EL .554 .571 .571 .554 .542 5480 .520 .518 .518 .540
EG .207 .155 .140 .174 .161 .191 .211 .239 .308 .303
ES .239 .274 .289 .272 .297 .270 .269 .243 .174 .157
mreeseserero——— - G13A16 IN 0G = 0.00 --------m—muu—-
UL = 5.1¢4

EL .025 462 .468 451 470 1.01 1.02 1.02 1.02 1.02
EG .043 -.02 -.05 -.01 -.02 -.05 -.02 -.02 -.02 -.02
ES .532 .555 .580 .554 .551 .047 -.22 -.01 -.00 -.01 .
UL = 5.87 .
EL .503 .500 .503 .505 .511 .869 1.00 .997 .995 .989
EG .022 -.02 -.02 -.02 -.03 -.06 .000 .003 .005 .011
ES .476 .521 .520 .519 .516 .191 .000 .007 .008 .005
UL = 6.60
EL .531 .536 .544 550 .544 584 .997 .997 .995 .992
EG .028 -.03 -.04 -.03 -.04 .032 .003 ,003 .005 .008
ES .0481 .098 491 U477 .496 .384 .001 .007 .002 -.00
oL = 7.34
EL .563 .569 .582 .585 .579 .587 .992 .997 .995 .992
EG .038 -.03 -.04 -.04 -.04 -.04 .010 .003 .00S5 .008
ES .399 .463 .457 ,456 .u6b 449 -.00 .007 .008 -.00
4.40
EL .0421 440 .082 U016 .26 1.00 1.00 1.00 .997 .995
EG .028 -.01 -.02 .031 .014 .000 -.01 .000 .003 .005
ES .551 .570 .575 .553 .559 .000 -.00 -.01 .001 -.01

UL



Table 13 (continuel)

EL .4u404 .u486 .078 .473 .507 .974 .984 _.982 .974 .966

EG .038 -.02 -.03 -.01 -.06 -.02 .016 .018 .026 .034

ES .518 .533 .548 .533 .529 .050 .018 .003 .017 .009
UL = 5.87

EL .065 .519 .519 .509 .509 .866 .979 .982 .974 .974

EG .048 -.03 -.02 -.02 -.02 -.05 .021 .018 .026 .026

ES .487 .507 .502 .506 .512 .181 .015 .008 .011 -.00
UL = 6.60

EL .508 .564 .568 .551 ,546 .577 .987 .985 .977 .974

EG .030 -.04 -.02 -.06 .003 .042 .013 .015 .023 .026
: ES .062 ,471 .860 .5004 ,451 .382 .017 -.00 .010 .005
UL = 7.34 :

EL .537 .597 .617 .592 .584 .592 .985 .990 .982 .975

EG .0u2 -.04 -.04 -.03 -.04 -.03 .003 .010 .018 .025

ES .U422 .445 .41719 .442 451 442 .)012 .004 .008 .00S
————————————————— G15E16 1IN 0G = 0.88 ---=--c-cemeeemo

EL .415 .U433 425 420 .435 .985 .977 .969 .964 .962

EG .048 .011 .015 .007 .015 .014 .023 .031 .036 .038

ES .537 .557 .560 .573 .550 .001 .005 .002 .005 -.00
UL = 5.14

EL .451 .u489 .479 .461 .538 .,967 .980 .977 .962 .952

EG .045 -.01 -.00 .000 -.03 -.05 .020 .023 .038 .0us8

ES .504 .521 .525 .539 495 .081 -.00 .005 .011 .002
uL = 5.87

EL .0476 .529 .499 .496 .511 .77%1 .973 .973 .963 .950

EG .036 -.02 .007 .009 -.01 -.01 .027 .027 .037 .050

ES .487 .492 .494 .495 .500 .235 .012 .007 .0t1 -.00
UL = 6.60

EL .504 .565 .533 .533 .538 .563 .9561 .951 .943 .939

EG .054 -.02 -.01 .016 -.01 .027 .039 .049 .057 .061

ES .442 .459 ,u79 .451 .471 410 .012 .005 .014 .008
UL = 7.34

EL .507 .583 .561 .570 .570 .568 .944 ,937 .917 .915

EG .091 -.03 .000 -.01 -.02 -.01 .014 .063 .083 .085
ES .402 .006 .439 435 .446 441 041 .011 .025 .019
----------------- G16F16 IN UG = 1.32 =m=-mmemmmmme e

EL .398 .420 .430 .013 _017 .942 _939 .937 .934 .932
EG .052 .007 .018 .027 .030 .046 .051 .063 .066 .068
ES .550 .573 .552 .560 .552 .015 .016 .006 .007 .005
5.14 :

EL .460 .506 .477 .460 .475S .918 .940 .925 .925 .918
EG .051 -.01 .003 .018 .004 -.03 .05) .075 .075 .082
ES .489 .507 .520 .522 .521 .108 .021 .016 .022 -.00

fl

UL
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Table 13

(continued)

- - — - - - - —— - - - - > - D - - ——— - A . - ————— ————

Y > S D — - ———— —— . - - ——— — ———— - - —— - ——— - - ——— ———

UL

UL

UL

UL

UL

UL

UL

UL

5.87

EL .504
EG .0u9
ES .u4us8
6.60

EL .507
EG .080
ES .413
7.34

EL .537
EG .091
ES .372
4,40

EL .422
EG .050
Es .528
5.14

EL .863
EG .049
ES .488
5.87

EL .487
EG .075
ES .438
6.60

EL .521
EG .056
ES .0423
7.34

EL .550
EG .040
ES .410
3.67

EL .38¢
EG .077
ES .539
a.u0

EL .419
EG .063
ES .518
5.14

EL .U55
EG .048

ES .497

. S6u4
-.02

- 02
424

- u93

-.01

.563

. 027

.064

.397
. 589
.017 '
.552 . 527
. 475

- 510

.547 .506

-.02 .014
.u78

. 519
.018
<454 . 463
.59 .568
-.00
. 436
G17G16

~441 .0422
.0M

~ 039
-547 .539
. 469
. 002
« 530

.005
.502
.545 . 500
.03
.468 .466
. 500
. 045
. 455

.010

-555 .486
- 059
.380 .u455

G18H16

. 387
. 053
. 560

.01a

<431 .u424

. 049

- 455
- 037
. 508

.015

«499
-013
-ugs

- 521
.017
462

<577
.002
«420
IN

-406
- 037
- 557

- US0
. 057
494

- 481
. 028
-491

-518
. 035
- uu7

«527
. 047
426
IN

- 371
.039
- 589

~416
. 036

-435

.0u3
-522

T .494

.015 .083 .065
.355 .018

. 191

« 526
.009
465

5865

- 431
uG

.409
. 035
556

.458 .867 .911
2,02 .039
2153 .023

. 019
.523

-471
«501

040
‘. 870

«519
.0u0
441

UG

-376
.103
- 521

.396
-042
-562

.04y
. 524

«561-.935 .914

«531 914
.064

-023
.446 .021

«577

= 1.74

-913 .916
-.032 .084
. 055 .015

-492. .909
-028 .100 .091
-408 .018

~ 489 .887
.040 .053
.470 .050

.512
.039
450
= 2.18

~928 .923
<072 .077
.007

-015
-916

- 054

. 837 .899

-.00 -101
- 167

.173

-916
.030 .084
.009

.022

. 086 .

~016

. 898
- 102
.023

-914 .907
.003 -.00 .003
~426 .082

- 093
- 024

- 881
. 119
.036

.888
~112
.033



Table 13 (continued)

- - - - —— - ———— - — G - D - — - D - - - - W W - —— " —

EL .467 .494 471 .467 .47¢ .864 .873 .864 .864 .864

EG .075 .032 .050 .047 .038 -.11 .127 .136 .136 .136

ES .458 .474¢ .478 .486 .488 .244 .034 .016 .033 .029
UL = 6.60 -

EL .507 .596 .480 .488 .473 .475 .853 .848 .833 .821

EG .063 ~.01 .067 .058 .060 .059 .032 .152 .167 .179

ES .429 .412 .452 .455 .467 .466 .065 .040 .035 .04 1
UL = 7.34

EL .517 .606 ,563 546 .550 _503 .733 .R39 _A17 _808

EG .075 .003 .055 .042 .028 .055 .049 .161 .183 .192

ES -408 .391 . 383 _412 421 .402 .218 .049 .048 .061
----------------- 619116 IN UG = 2.61 =—=mm==—=——————m

EL .391 .376 .371 .362 .381 .910 .913 .908 .903 .898
EG .067 .048 .061 .056 .100 .090 .087 .092 .097 .102
ES .582 .576 .567 .583 .518 .023 .017 .002 .015 .020
UL = 4.40 |
EL .409 .428 .416 .409 .4506 .904 .906 .904 .897 .882
EG .063 .030 .042 .052 .042 .037 .094 .096 .103 .118
ES .528 .582 .582 .540 /552 .059 .019 -.01 .018 .027
UL = 5.14 _
EL .837 .651 .082 027 .415 .840 .893 .885 .885 .883
EG .068 .03% .056 .047 .065 ~.01 .107 .115 . 115 .117
ES .499 .515 .503 .526 .520 .165 .025 .023 .017 .020
UL = 5.87 .
EL .482 .520 .482 .461 .452 .459 .853 .865 .853 .851
EG .050 .018 .055 .062 .050 .113 .137 .135 .147 .149
ES .468 .462 .463 .478 .498 .429 .027 .021 .032 .022
UL = 6.60
EL .519 .580 .465 .488 .867 .472 .826 .831 .822 .817
EG .063 .012 .098 .063 .064 .061 .036 .169 .178 .183
ES .019 .408 .37 .489 .469 .u67 .088 .031 .0U6 .030
UL = 7.34
EL .516 .586 .560 .544 .519 .514 .579 .816 .802 .800
EG .053 .020 .051 .048 .046 .087 .129 .184 .198 .200
ES .431 .394 .389 .607 .435 .399 .292 .054 .043 .04
----------------- G20J16 IN UG = 3.03 ————mmmmmm—m—m e

EL .369 .376 .367 .369 .393 _,904 ,909 ,904 .900 .897

EG .085 .042 .064 .057 .105 .070 .091 .096 .100 .103

ES .546 .582 .569 .574 .502 .026 .002 .015 .006 .008
UL = 04.40 _

EL .u404 .420 .408 .399 .413 .891 .898 .898 .889 .875

EG .066 .046 .052 .068 .0S55 .033 .,102 .102 .111 .125

ES 531 .535 .540 .533 .532 .076 .023 .001 .016 .017

. ,"
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(continued)

225

D D B A e i ———— - ——— T v - - - — - W - - G - T WD W Wm S G - - . — - - - - -

INC1 INC2 INC3 INC4 INC5 INC6 INC7 INC8 INC9 INC10

<462 .446
.033 .064
.505 .490

.499 1481
. 046 . 073
- 455 _uu47

-427 .423
.053 .055
-520 .522

-U53 .uuu
-.055 .060
~492 196

.566 .0876-—=0478 467

.026 .070
- 409 .u54

.589 .518
-029 .074
.382 .408

................. G21K16

-403 .392
-050 .061
-.548 .547

-416 .416
.0u7 .070
-536 .514

.469 .445
«029 .065
«502 .490

.487 .469
-.058 . 085
455 .446

- 552 .u96
.0u4 .086
.uon ., 418

.502 . 195
.072 .109

426 .396

----------------- 522116

Table 13
UL 5. 14

EL .446

EG .0608

ES .490
UL 5.87

EL .485

EG .054

ES .U61
UL 6.60

EL .503

EG .066

ES .431
UL 7. 34

EL .502

EG .077

ES .420
UL 3.67

EL .392

EG .067

ES .542
UL a.u0

EL .405

EG .065

ES .530
UL 5. 10

EL .448

EG .058

ES .494
UL 5.87

EL .471

EG .067

ES .462
UL 6.60

EL .506

EG .031

ES .uU63
UL 7.34

EL .49S

EG .109

ES .396
UL 3.67

EL .345

EG .098

ES .557

.358 .350
.069 .090
- 573 .560

-102 .075
- 420 .u58

507 .516
<091 .0us8
.402 .436
IN UG

-377 .383
.091 .060
.531 .556

-403 .400
.072 .0u0
<526 .560

<424 426
. 088 .025
-489 .5u8

-448 .442
<069 .072
~-483 .486

.483 .u83
.093 .060
.423 .456

.92 .u88
~111 .086
-397 427
IN UG

.345 .367
.098 .086
. 557 .547

.758 .880 .882
«028 .120 .118
.218 .025 .013

~453 .854 .860

«127 146 . 140

~-420 .08 .012

-876 .793 .816

.070 .076 .184

<454 .131 .037

.502 .553 .790
-~088 .149 210
-409 .298 .065
= 3.45

-935 .941 .932

.047 .059 .068

.018 -.01 -.00

-901 .921 .923

--00 0079 A. 077

.099 -.02 .001

.748 .901 .903
- 052 .099
-200 .022 .004

440 .856 .869
«118 .097 131
-443 047 .008

~478 .762 .811 .

-.096 .077 .189
- 425 . 161

~492 .538 .780
<111 124 ,220
=397 .338 .070

. 097

.864
- 136
.016

.8““‘
- 156
.030

-823
<177
.051

-779
221
.048

-861
-139
.017

. 153

. 821
<179
.003

.776-
.042

= 3.86 =-—==—=-—-m-————-

-892 .895 .890

.071 .105 .110

«037 .024 -.02



Table 13 (continued)

EL .371 .393 .383 .369 .371 .8u48 .880 .885 .877 .870
EG .095 .066 .099 .069 .078 .063 .120 .115 .123 .130
ES .534 .541 .517 .563 .551 .090 .026 .018 .010 .013
UL = 5.14
EL .404 .431 .419 .407 .407 .676 .859 .874 .877 .864
EG .093 .056 .090 .064 .081 .075 ~.131 .126 .123 .136
ES .503 .513 .491 .529 .513 .249 .230 .017 .021 -.00
UL = 95.87
BL -N27 441 431 429 ,427 .04308 .A27 _R4f .8UA .836
EG .097 .106 . 100 .079 .086 .110 .108 .154 .154 .16
ES .4T7A .453 _6AR 492 .4R7 .456 .056 .013 .018 ,009
UL = 6.60
BL .464 .481 .467 .457 .438 .441 .709 .796 .806 .810
EG .104 .084 .097 .097 .113 .101 . 107 .204 .194 .190
, ES .432 .435 .436 .446 .449 .659 ,135 .040 .020 .027
UL = 7.3
EL .508 .559 .476 .471 .485 .469 .513 .762 .755 .767
EG .063 .062 .103 .139 .087 .107 .155 .238 .245 .233
ES .429 .378 .621 .390 .428 .u424¢ .332 .072 .059 .027
R it G23M16 IN UG = 4.26 =~==—-m-c-—em—e—o

EL .365 .368 .361 .354 .365 .890 .B838 .890 .883 .883

EG .093 .075 .095 .066 .109 .09S5 .112 .110 .117 .117

ES .542 .558 .544 .581 .525 .016 .011 .016 .013 .001
UL = 4.40

EL .387 .394 .392 .380 .403 .853 .874 .879 .881 .876

EG .086 .082 .067 .079 .066 .060 .126 .121 .119 .124

ES .527 .S24 _.S42 .S541 .531 .087 .023 .015 -.00 .010
UL = 5.14

EL .430 .435 .423 .419 407 .709 .872 .884 .874 .860

EG .084 .0546 .083 .068 .069 .062 .128 .116 .126 .140

ES .486 .S11 .494 .513 .524 .229 .029 -.01 .017 .017
UL = 5.87

EL .436 .36 .427 .432 .u25 .u436 .838 .850 .8u8 .8u3

BEG .097 .103 .097 .089 .098 .114 .107 .150 .152 .157

BES .U466 .U61 076 U779 .477 450 .055 .017 .012 .013
UL = 6.60

EL .455 .471 .446 .449 .449 .455 .5686 .810 .815 .824

EG .109 .111 .103 .107 .113 . 103 .108 .190 .185 .176

ES .436 .417 .451 .444 439 .441 _206 .040 .032 .008
uL = 7.34

EL .485 .S44 .467 .472 .483 .481 476 .764 .762 .773

EG .098 .093 .091 .128 . 105 .123 .164 .236 .238 .227

ES .417 .363 .441 401 .412 .397 .360 .077 .050 .018
UL = 5.14 '

EL .425 .062 .u68 .451 .470 1.01 1.02 1.02 1.02 1.02

EG .048 -.02 -.03 -.01" -.02 -.04 -.02 ~-.,02 -.02 -.02

ES .527 .555 .563 .560 .545 .036 -.02 -.01 -.00 -.01



R 4

Table 13 (continued)

e - G13R16 AB UG = 0.00 -—==m==————————-
UL = 5.87 :
EL .503 .500 .503 .505 .511 .869 1.00 .997 .995 .989
EG .022 -.02 -.02 -.02 -.03 -.04 .000 .003 .005 .011
ES 476 .521 .520 .519 .522 .169 .J00 .007 .008 -.00
UL = 6.60
EL .531 .536 .544 .550 .544 .584 .997 .997 .995 .992
EG .023 -.03 -.04 -.04 -.08 .054 .003 .003 .005 .008
ES .447 .49% .491 .488 .491 .362 .001 .007 .002 .004
UL = 7.34 .
FL .563 .569 .582 .585 .579 .587 .992 .997 .995 .992
EG .032 -.04 -.04 -_08 -.08 -.01 .004 .003 .005 .008
ES .404 .469 .457 .456 .464 .427 .004 .001 .013 -.00
---------------- G14D16 AB UG = 0.l84 —==-e-ememmm—eee

EL .U421 .440 .042 016 .426 1.00 1.00 1.00 .997 .995

EG .028 -.00 .000 .004 .048 .000 -.01 .000 .003 .005

ES .551 .565 .558 .581 .526 .000 -.00"-.01 .001 -.01
UL = 5.14

EL .444 .486 .478 .473 .507 .974 .934 .982 .974 .966

EG .038 -.02 -.01 -.01 -.05 -.00 .016 .018 .026 .034

ES .518 .533 .537 .539 .541 .028 .007 .008 .006 .009
UL = 65.87 :

EL .465 .519 .519 .509 .509 .866 .979 .982 .974 .974

EG .048 -.03 -.02 -.02 -.02 -.04 .021 .018 .026 .026

ES .487 .507 .496 .506 .506 .170 .015 .002 .011 .005
UL = 6.60

EL .508 .564 .564 .551 .546 .577 .937 .985 .977 .974

EG .036 -.04 -,02 -.03 -.02 .058 .013 .015 .023 .026

ES .457 .471 .460 .476 .479 .365 .011 .001 .010 -.00
uL = 7.34

EL .537°.597 .617 .592 .584 .592 .985 .990 .982 .975

EG .036 -.05 -.04 -.03 -.04 -_.01 .008 .010 .018 .025

ES .427 .451 .419 .436 .456 .419 .007 .004 .008 .005
----------------- G15E16 AB UG = 0.88 -~=---ve-cece—e=-

EL .415 .433 425 420 .435 .985 .977 .969 .964 .962

EG .043 .005 .004 .012 .048 .008 .023 .031 .036 .038

ES .582 .562 .571 .568 .517 .007 -.01 .002 -.00 -.00
uL = 5.14

EL .451 .489 479 .461 .538 .967 .980 .977 .962 .952

EG .045 -.01 -.01 .006 -.05 -.01 .020 .023 .038 .048

ES .504 .521 .531 .533 .512 .042 009 .010 .006 -.02
UL = 5.87

EL .476 .529 .499 .496 .511 .771 .973 .973 .963 .950

EG .036 -.02 .013 .003 -,01 .,017 .027 .027 .037 .050

ES .487 .492 .489 .501 .500 .213 .012 .012 .005 -.00



Table 13 (continueqd)

EL .504 .565 .533 .533 .538 .563 .961 .951 .943 .939
EG .043 -.02 .005 -.00 -.01 .049 .039 .049 .057 .061
ES .0453 .459 .u462 .u468 .471 .388 .012 .016 .008 .002
uL = 7.34
EL .507 .583 .561 .570 .570 .568 .984 _,937 .917 .915
EG .086 -.02 -.06 .039 -.02 -.02 .037 .063 .083 .085
ES .407 .440 4948 _390 406 .007 .019 .011 .020 .019
----------------- G16F16 AB UG = 1.32 --=-——cmmmme——m
UL = 4.40
EL 4398 0420 o030 813 417 982 .939 .937 .934 .932
EG .047 .023 .007 .033 .047 .038 .051 .063 .066 .068
- ES- .555 .557 .S5A04 .S58 ,.536 .020 010 _00A 012 005
UL = 5.14
EL .60 .506 .u477 .u460 .U75 .918 .940 .925 .925 .918
EG .051 -.02 .003 .012 .004 .001 .06) .075 .075 .082
ES .489 .519 .520 .528 .521 .081 .010 .016 .011 .011
uL = 5.87
EL .504 .547 .506 .499 .494 .561 .935 .914 .906 .909
EG .054 -.02 .009 .013 .015 .106 .065 .086 .094 .091
ES 402 478 .485 .u88 .491 .333 .018 .027 .014 .002
UL = 6.60
EL .507 .564 .519 .521 .526 .531 .914 .898 .881 .886
EG .075 -.01" .018 .011 .009 .039 .070 .102 .119 .14
ES .018 .u4u48 U463 .467 .u65 .u30 .016 .029 .036 .019
UL = 7.34
BL .537 .594 .568 .577 .565 .577 .914 .907 .888 .879
EG .086 -.02 -.00 .002 .003 -.00 .020 .093 .112 .121
ES .377 .424 436 .0420..431 .Uu26 .066 .019 .033 .016
----------------- G17G16 AB 06 = 1.74 -—=——=-e—e——e
UL = G4.40
FT.  .422 .441 .422 .406 .409 .913 .916 ,910 .905 .907
EG .050 .011 .033 .037 .041 049 084 _.090 .095 .093
ES .528 .547 .545 .557..551 .039 .021 .012 .020 .009
UL = 5.14
EL .463 .493 .469 .450 .458 .867 .911 .905 .897 .886
EG .089 .005 .018 .023 .019 .002 .089 .095 .103 .114
ES .488 .502 .513 .527 .523 .131 .012 .025 .018 .012
UL = 5.87
EL .u487 .545 .500 .4871 471 492 909 .896 .882 .874
EG .064 -.01 -.05 .095 .034 .122 .091 .104 .118 .126
ES .449 462 .549 424 _u9S5 _386 .024 .028 .024 .011
UL = 6.60
EL .521 .563 .500 .518 .489 .489 .887 .897 .861 .847
EG .050 -.00 .04S .018 .0u46 .06 .080 .103 .139 .153
ES .429 .438 .455 .463 .465 .465 .034 .023 .040 .023



A

Table 13 (continued)

UL = 7.34
EL .550 .555 .486 .527 .519 .512 .784 .869 .853 .841
EG .040 .042 .059 .O0U1 .06 .08O .059 .131 147 .159
ES .410 .402 .455 .432 .435 .444 .157 .047 .032 .026
——===—=--~-—-—----- G18H16 AB UG = 2.18 ---—-ceeeecneee-
UL = 3.67
-EL  .384 .397 .387 .371 .376 .928 .923 .923 .918 .910
EG .066 .031 .036 .034 136 .072 .077 .077 .082 .090
ES .550 .572 .577 .595 .487 .010 .001 .012 .003 .008
4.40
EL .019 431 .424 .416 .396 .916 .916 .911 .916 .909
EG .0U6 .039 .032 ,036 ,048 063 .084 .089 .084 ,.091
ES .535 .529 .5u4 .S547 .556 .020 ~015 .012 .004 .009
UL = 5.14 '
EL ,455 475 .455 435 432 .837 .899 .894 .889 .872
EG .054 .020 .026 .048 .033 .024 .101 .106 .111 .128
ES .491 .505 .519 .517 .535 .139 .017 .013 .016 .019

UL

UL = 5.87
EL .467 .49 .471 .467 .474 .864 .873 .864 .864 864
EG .081 .021 .045 .042 .043 -.08 .127 .136 .136 .136
ES .453 .485 .6484 .492 .483 .221 .034 .022 .027 .016
UL = 6.60
EL .507 .596 .u80 .u88 .u73 .,u475 .853 .848 .833 .821
EG .075 -.00 .051 .058 .055 .059 .104 .152 .167 .179
ES .418 407 .Uu469 .U455 4072 466 .043 .038 .029 .0u48
UL = 7.34 :
EL .517 .606 .563 .56 .550 .5u43 .733 .839 .817 .808
EG .058 .003 .055 .037 .028 .043 .076 .161 .183 .192
ES .425 .391 .383 .418 .421 .413 .190 .044 .042 .047
—————=—ws-——--—-- G19I16 AB UG = 2.61 =-=——===c——m—eeee
UL = 3.67

EL .391 .376 .371 .362 .381 .910 .913 .908 .903 .898
EG .073 .0u42 .050 .056 .128 .090 .037 .092 .097 .102
ES .536 .582 .578 .583 .491 .018 .J05 .008 .004 .007
UL = G6.40
EL .409 .428 .416 .409 .406 .904 .906 .904 .897 .882
EG .063 .036 .042 .035 048 .059 .094 _.096 .103 .118
ES .528 .537 .542 .556 .546 .037 .008 -.00 .007 .027
UL = 5.14
EL .437 451 4082 427 415 840 .893 .885 .885 .883
EG .064 034 .045 ,047 .059 .017 .107 .115 . 115 .117
ES .499 .515 .514 .526 .526 .143 .014 .017 .006 .007
5.87
EL .482 .520 .482 .461 .452 .459 .853 .865 .853 .851
EG .061 .018 .0u4u4 .050 .050 .140 .137 .135 .147 _149
BES .457 .462 .474 .489 .498 .401 .033 .010 .026 .022

UL



Table 13 {continuel)

UL = 6.60
EL .519 .580 .465 .u88 .u67 .472 .826 .831 .822 .817
EG .057 .018 .076 .069 .058 .061 .113 .169 .178 .183
BS .424 .0403 .U459 _u4u3 .47S .u67 .060 .031 .040 .037

UL = 7.34

EL .516 .586 .560 .544 .519 .514 .579 .816 .802 .800.

EG .064 .014 .051 .043 .052 .049 .179 .184 .198-.200

ES .420 .400 .389 .413 430 437 .242 .059 .032 .032
----------------- G20J16 AB UG = 3.03 =-=-=cr-emmro—--
UL = 3.67

EL 4369 .376 .367 4369 2393 ,904 .909 .904 .900 .897

EG .096 .037 .070 .057 .133 .070 .09t .096 .100 .103

BES .535 .587 .561 _ 570 475 _026 024 _004 006 .001
UL = 4,40

EL .404 .420 .408 .399 .413 .891 .898 .898 .889 .875

EG .060 .03¢ .058 .052 .055 .072 .102 .102 .111 .125

ES .536 .546 .534 .549 .532 .037 .018 .012 .005 .01
UL = 5.14 '

EL .0446 .862 .UU6 0427 .23 758 .880 .882 .864 .861

EG .059 .033 .053 .053 .061 .057 .120 .118 .136 .139

ES .495 .505 .501 .520 .517 .185 .020 .013 .022 .017
UL = 5.87

EL .485 .499 .481 .453 .444 _453 .854 .860 .844 .847

EG .070 .040 .051 .066 .054 .138 .146 .140 .156 .153

BES .445 461 .469 .481 .502 .409 .032 .023 .019 .024
UL = 6.60

EL .503 .566 .U76 .UT78 ,U6T LUT6 793 «B16 .823 821

EG .055 .037 .081 .080 .069 .070 .099 .184 .177 .179

ES .402 _398 443 442 464 458 _108 .032 .029 .029
uL = 7.34 '

EL .502 .589 .518 .507 .516 .502 .553 .790 .779 .776

FG .111 .018 063 .075 .075 .066 171 .210 .221 .224

ES .387 .393 .419 .418 .409 .u431 .276 .065 .032 .042

—————————————---- G21K16 AB UG = 3.45 =-==-—--—-—cecee=-
UL = 3.67
EL .392 .403 .392 .377 .383 .935 .941 .932 .921 .910
EG .084 .038 .050 .053 .116 .0u7 .059 .068 .079 .090
ES .525 .559 .5%58 .570 .501" .018 -.01 -.03 -.00 -.00
UL = 6,40 ' ;
EL .405 .416 .416 .403 .400 .901 .921 .923 .918 .910
EG .059 .047 .,059 .072 .040 .049 .079 .077 .082 .090
ES .535 .536 .525 .526 .560 .049 -.00 .001 -.00 -.01
UL = 5.14

EL .0448 .469 445 424 426 .748 .901 .903 .903 .895
EG .058 .024 .065 .077 .036 .068 .099 .097 .097 .105
ES .494 .507 .490 .500 .537 .184 .022 -.00 -.01 -.00

[t



Table 13 (continued)

s — D D - ———— ———— - ———— — ——— — D — - - ——  — —— - - . - - —— . — —— —— -

———=—=—====-=---- G21K16 AB UG = 3.45 -==-—omemmmm
UL = 5.87

EL .U471 .487 .469 .4u8 442 _0480 .856 .869 .869 .861

EG .084 .047 .074 .074¢ .066 .140 .037 .131 .131 .139

ES .0645 466 .u457 .u478 .491 .420 .047 .003 .008 .023
UL = 6.60

EL .506 .552 .496 .483 .483 .478 .752 .811 .811 .816

EG .075 .033 .081 .066 .077 .080 .094 .189 .189 .184

ES .419 .415 .423 .451 .440 .442 .14 .034 .017 .031
UL = 7.34 X

EL .495 .502 .495 492 .u88 .u492 .538 .780 .773 .763

EG .126 .083 .104 .066 .102 .127 .130 .220 .227 .237

ES .379 .415 401 441 .410 .380 .333 .0684 .04O .048
----------------- G22L16 AB UG = 3.86 —==—==--——=c——--
UL = 3.67

EL .345 .358 .350 .345 .367 .892 .835 .890 .888 .885

EG .093 .080 .079 .082 .114 .088 .105 . 110 .112 .115

ES .562 .562 .571 .573 .519 .020 .030 -.00 -.01 .007
UL = 4.40

EL .371 .393 .383 .369 .371 .8u48 .880 .885 .877 .870

EG .084 .072 .066 .085 .078 .074 .120 .115 .123 .130

ES .545 .S535 .551 .546 .551 .079 .009 .007 .00S .020
UL = S.14 ' ‘

EL .404 .431 .419 .407 .407 .676 .869 .874 .877 .864

EG .082 .062 .068 .064 ,.081 .092 .131 .126 .123 .136

ES .514 .507 .513 .529 .513 .233 .030 .01t -.00 .009
uL = 5.87 A

EL .0427 .441 431 .429 .427 .434 .827 .846 .846 .836

EG .103 .067 .100 .090 .092 .132 .119 .154 .154 _.164

ES .471 .492 .468 .481 .482 .434 .055 .024 -.00 .016
UL = 6.60

EL .464 .u81 .467 .457 .438 481 709 .796 .806 .810

EG .104 .067 .097 .091 .096 .106 .135 .204 .194 ,190

ES .432 .852 436 .451 .u65 453 .157 .051 .014 .027
UL = 7.34

EL .508 .559 .476 .u471 .u485 469 .513 .762 .755 .767

EG .107 .040 .103 .117 .093 .102 .155 .238 .245 .233

ES .384 401 421 ,412 .423 .430 .332 .061 .042 .03u
----------------- G23M16 AB UG = 4.26 =-===——-—==———--=
UL = 3.67 '

EL .365 .368 .361 .354 .365 .890 .888 .890 .883 .883

EG .081 .102 .084 .055 .126 .089 .112 . 110 117 .117

ES .553 .530 .555 .592 .509 .021 .011 .004 -.01 .008
UL = -4.40

EL .387 .394 .392 .380 .403 .853 .874 .879 .881 .876

EG .08%1 .077 .072 .068 .083 .076 .126 .121 .119 .124

ES .533 .529 .536 .552 .514 .07 .034 -.01 .014 004




Table 13 (continued)

—— - D ——— — T — - ——— - —— — — ——— - —— D —— - - ———— ——— —— - — ———— > "

EL .430 .u435 .423 419 .407 .709 .872 .884 874 .860

EG .079 .059 .055 .074 .075 .090 .128 .116 .126 .140

ES .8491 .506 .522 .507 .518 .201 .029 .002 .006 .005
UL = 5.87

BL .0436 .U436 427 .u432 .425 436 .838 .850 .848 .843

EG .086 .097 .091 .089 .098 .131 .123 .150 .152 .157

ES .477 .u66 .u481 479 477 .433 .038 .017 .001 .032
UL = 6.60

EL .455 .471 .446 .449 .449 .455 .586 .810 .815 .824

EG .120 .083 .103 .107 .096 ~115 .125 .190 .185 .176

ES .425 .445 .451 .4484 455 .430 .139 .018 .021 .021
UL = 7.34

EL .u485 .54u4 _U67 U472 .483 481 .476 .T764 .762 .773

EG .092 .104 .086 .122 .094 .134 .131 .236 .238 .227

ES ..422 .352 .u447 406 .u23 .386 .3u3 .066 .050 .037
----------------- P12A13 1IN 0G = 0.00 ----=-=-=—co——-
UL = 2.39

EL .561 .569 .561 .564 1.02 1.02 1.2 1.02 1.01 1.01

EG -.02 -.01 -.02 .010 -.00 -.00 ~.01 -.00 -.00 .008

ES .463 .440 .456 .426 -.01 -.01 -.00 -.02 -.01 -.02
UL = 3.58

"EL .679 .679 .677 .671 .704 1.01 1.01 1.01 1.01 1.00

EG -.03 -.02 .012 -.04 .008 -.01 -.00 .008 -.02 .020

ES .350 .337 .312 .373 .289 .003 -.01 -.02 .012 -.02
UL = u4.77

EL .801 .772 .766 .763 .763 .782 1.31 1.01 1.01 1,00

EG -.02 -.01 -.01 -.03 -.03 .014 -.00 -.01 -.01 .020

ES .221 .241 .245 .266 .266 .204 -.01 .003 .003 -.02
UL = 5.96

EL .887 .8u45 .8u42 .836 .836 .839 .836 1.00 1.00 1.00

EG .004 -.03 ~-.00 -.05 -.00 -.02 -.01 .000 -.02 .030

ES .108 .188 . 162 .216 .167 .184 .177 -.00 .017 -.03
UL = 7.16 .

EL .93S5S .922 .919 .914 .911 .911 .906 .906 .901 1.01

EG .023 -.03 -.01 -.04 -_.02 .004 -.08 -.01 -.05 .038

Es .042 .104 .087 .129 .113 .085 .138 .108 .150 -.05
UL = 8.35

EL .947 .952 .950 .947 .947 .944 .942 .939 .936 .936

EG .034 -.03 -.01 -.04 -.01 -.03 .009 -.05 -.04 .0uO

ES .019 .078 .062 .092 .064 .086 .049 .108 .101 .024
----------------- P13B13 1IN 0G = 0.44 ---———-vremmre-
UL = 2.39

BL .531 .542 .555 .565 .974 .971 .969 .966 .966 .945

EG -.01 .004 .021 .029 .004 014 .005 .015 .024 .018

ES .U075 .u4S54 424 _.u406 .022 .015 .026 .019 .010 .036



Table 13 (continuel)

. — - — ————  —— — — —— A ——— —  —— D D D - - - —— - - - — - T ——— — - -

- - ——— - D - D = T D - —— T . > — D — - —— ——— —— — —— — — —— - -

UL = 3.58

EL .720 .737 .751 .737 .720 1.04 1.05 1.05 1.05 1.04

EG -.04 -.02 .001 -.01 .005 -.01 .0)3 .002 .002 .004

ES .315 .279 .249 .270 .275 -.04 -.05 -.05 -.05 -.05
uL = 4.77

EL .811 .843 .827 .808 .808 .789 .987 .995 1.00 .997

EG -.02 -.03 -.01 .001 -.01 .003 .002 .001 .009 .100

ES .212 .190 .184 .191 .200 .207 .011 .005 -.01 ~-.10
UL = 5.96

EL .863 .903 .900 .889 .874 .863 .853 .874 .989 .992

EG .008 -.02 -.00 -.00 -.01 .002 -.03 -.01 .002 .01

ES .129 .120 .104 .112 .135 .135 .173 .135 .009 -.00
UL = 7.16

FL .916 .934 .934 .929 .929 .929 .929 .929 .927 .908

EG .013 -.01 -.0% .00% -.01 .001 -.)2 -.01 -.03 .004

ES .071 .074 .074 .069 .079 .070 .089 .079 .100 .088
----------------- P14C13 IN 06 = 0.33 -=---—mmmmemeee—-
uL = 1.19

EL .439 .420 .404 .872 .957 .963 .960 .960 .963 .963

EG .060 .0u42 .082 .020 .025 .035 .035 .03¢ .034 .0u6

ES .501 .538 .514 .108 .017 .003 .005 .006 .003 -.01
uL = 2.39

EL .5842 .558 .566 .563 .944 _.963 .966 .966 .960 .958

EG .018 .021 .038 .048 .009 .044 .025 .034 .034 .056

ES .440 .421 .396 .388 .047 -.01 .010 .001 .005 -.01
uL = 3.58

EL .654 .712 .712 .707 .707 .937 .950 .958 .960 .960

EG -.01 -.00 .025 .007 .035 .019 .037 .035 .034 .036

ES .358 .291 .262 .286 .257 .044 .D13 .007 .005 .004
uL = u.77

EL .761 .813 .811 792 .784 .784 .824 .916 .961 .950

EG =-.02 .01 .020 .032 .005 .014 .047 .022 .015 .038

ES .255 .177 .170 .176 .211 .202 . 130 .062 .024 .012
UL = 5.96

EL .851 .886 .883 .875 .870 .870 .870 .864 .883 .936

EG .010 .008 .009 .029 .020 .010 .D030 .002 .018 .020

ES .139 .106 . 108 .096 .110 .120 .101 .134 .099 .0uu
----------------- P15D13 1IN UG = 177 -==-=-—ece—eee=-
uL = 1.19

EL .449 .423 .418 .755 .916 .932 .935 .935 .930 .927

EG .084 .079 .089 .047 .013 .107 .049 .057 .048 .061

ES .0466 .498 .493 _.198 .071 -.04 .016 .008 .022 .012
UL = 2.39

BL .547 .573 .581 .646 .820 .906 .919 .927 .924 .922

BEG .043 .037 .064 .054 .037 .034 .051 .058 .068 .062

ES .410 .390 .355 .300 .143 .060 .020 .015 .007 .016
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UL

UL

UL

UL

UL

UL

UL

UL

2.98

EL .568
EG .014
ES .418
3.58

EL .648
EG -.02
ES .380
4.77

EL .770
BG -.02
ES .247
1.19 .
EL .451
EG .084
ES .465
2.39

EL .527
EG -.02
BS .492
2.98

EL .590
EG -.03
ES .438
3.58

EL .657
EG -.04
ES .382
4.77

EL .760
EG =-.02
ES .255
1.19

EL .U6l
G .069
ES .U467
2.39

EL .588
EG .050
ES .362
2.98

EL .660
EG -.03
ES .366

.008
-349

-« 661
- 061
<277

702
.008
290

- 707
. 064
229

_ . 817
.006 .028
.158 . 155
P16E13

- 836

.uug
113
-439

. 549
- 069
. 381

.605
-014
-.382

632
. 075
. 293

.646
.035
.318

. 649
- 101
« 250

705
-017
. 278

- 697
. 084
. 219
.815 .810
.094 ,057
.090 .133
P17¥F13

- 436
- 115
. 450

. 580
- 083
« 337

. 601
. 080
«319

627
269

« 665
. 089
.246

.668
. 002
« 291

-714 .784 .885
«035 .052 .0u6

«252
-7133

- 245

- 815
-019
- 166
IN

- 164
.T43
- 180
-817
.037
- 145

UG

-836
-~ 045
.068 .059
<775 .853
~052
<171 . 035
-815
.028 054
- 157 . 110
=  3.51

~ 836

932
. 057
.010

- 898
. 053

- 875
- 029
.097

-943
-065
-.01

929
.039
1.032

-922 ,

-050
029

«717 2772 .852 .879 .893 .896

.043
-240

720

- 101
<127

- 742

- 100
.049

- 037

«796 .833

« 101
.006

- 868

.091
.013

- 879

-099 .0u49 .089 .113 .077 .094

- 180

.691
.076
«233

.209

.729
-108
<164

.115 .053
.763 .803
-084 .069
«152 . 128

~715 .785 .763 .798

. 100

- 197
- 088
- 115
IN

-668
- 117

- 086
- 169

- 786
-061
.153

0G

-084 .099
«152 . 103

-786 .739
«100 .071
<114 140

. 055

. 838
. 081
.081

-822
-074
. 100

-799
- 106
. 094

027

.864

- 087 .

. 049
. 856

-.079 .

- 065

<799
«097
.104

= 5.27 “““““““““““““

-~722 .768 .812 .825

- 156

-142 097

«216 . 123 .090 .091

.660
-~ 109
231

.678

.696
- 150
- 154

701
- 140

-744 775
-~116 .103
«139 122

<713 .746
-092 .146

- 140
-.035

- 195
- 135
.070

- 774
129

.188 .159 .195 . 108 .097

.838
- 157
.006

.813 "

- 142

.045 .

«792
.107
-101



Table 13 (continued)

EL .644 .710 .710 .700 .707 .720 .740 .756 .776 .784

EG .042 .110 .120 .084 111 .110 . 118 .132 . 119 .193

ES .315 .180 .170 .217 .182 .170 . 142 .113 .105 .024
UL = 4.18

EL .764 .764 .736 .736 .726 .734 .734 .751 .756 .766

EG .036 .149 .069 .116 .089 .128 . 177 . 114 .103 .116

ES .200 .087 .195 .148 .185 .139 .089 .135 . 140 .118
UL = 4.77 o .

EL .832 .827 .794 .774 .769 .759 .751 .744 _749 _7u1

EG .039 .092 .069 .110 .130 .037 .253 .124 .133 .119

ES .129 .080 .136 .116 .101 .204 -.00 -132 .119 .139
----------------- P22G13 IN UG = 7.09 =---—mmmmmemmmme

EL .426 .426 .563 .676 .720 .761 .802 .816 .830 827

EG .127 .088 .124 .144 .118. .162 .138 .160 .167 .186

ES .u447 .086 .313 .180 .162 .077 .060 .024 .003 -.01
oL = 1.79

EL .464 .499 .600 .656 .685 .723 .768 .771 .795 .819

EG .069 .096 .118 .175 . 114 .139 .123 .158 .182 .197

ES .467 .406 .282 .169 .200 .138 .109 .072 .023 -.02
UL = 2.39

EL .532 .568 .629 .642 .684 .718 .737 .761 .779 .797

EG .059 .09¢ .095 .149 .152 .140 .138 .140 .138 .241

ES .410 .337 .276 .209 .164 .142 .125 .099 .084 -.04
UL = 2.98

EL .584 .631 .647 .665 .686 .707 .728 .749 .764 .775

EG .064 .123 .082 .136 .152 .122 .178 .152 .130 .19¢

ES .352 .267 .271 .199 .162 .171 . 094 .100 .10S .031
UL = 3.58

EL .686 .686 .691 .701 .701 ,701 .706 .727 .740 .745

EG .100 .105 .085 .159 .131 .123 .172 .108 .153 .169

ES .214 .210 .226 140 .168 .176 .122 .165 .107 .086
UL = 4.77 '

EL .792 .790 .777 .753 .738 .732 .722 .722 .722 .719

"EG .097 .136 .110 .141 .134 .166 .159 .127 .127 .193

ES .111 .075 .114 .105 .128 .101 .109 .151 .151 .088
----------------- P23H13 IN 0G = B8.8f -=-—=-——=—m—————-

EL .426 .431 .541 .619 .655 .713 .736 .754 .769 .764

EG .127 .115 .099 .228 .128 .217 .167 .179 .205 .236

ES .447 .453 .361 .153 .217 .069 .037 .067 .026 .000
UL = 1.79 '

EL .483 .509 .590 .618 .659 .687 .707 .733 .740 .756

EG .066 .170 .072 .200 212 164 . 142 229 .172 .237

ES .450 .322 .337 .182 .129 .%49 .150 .038 .088 .007



-112 .0

Table 13 (continued)

INC1 INC2 INC3 INCY4 INCS5 INC6 INC7 INC8 INC9Y9 INC10
----------------- P23H13 IN UG = 8.86 ~——====—c—m——————
UL 2.39

EL .576 ,.,579 .612 .645 .665 .678 .706 .726 .744

EG .065 .112 . 116 .186 .193 . 146 .191 .164 _.190

ES .359 .310 .272 .169 .142 .177 .103 .110 .066
UL 2.98

EL .633 .628 .622 .683 .656 .668 .686 .702 .712

EG .056 .132 .152 .158 .194 .186 .155 . 168 .185

ES .311.260 .225 .199 .150 .146 . 149 .130 .103 .
UL 3.50

EL .718 .700 .6R5 .A72 .6T74 .685 .695 _705 .723

EG .082 .150 . 124 .182 .116 . 174 144 .177 .165

BFS .200 150 . 192 146 210 . 147 .1A1 .118
UL 4.77 ,

EL .801 .78% .759 .781 .734 .716 .719 .704 .692

EG .096 .145 .169 .118 .201 .217 .131 .196 .151

ES .103 .066 .072 .101 .065 .067 .150 .100 .158
----------------- P24TI13 1IN UG = 10.88 =~-=-c-cemccmae—ee
UL 1.19

EL .418 .u431 .524 .582 .610 .622 .6480 .670 .788

EG .154 .106 .186 .196 .201 .174 .221 .230 .221

ES .427 .463 .290 .222 .189 .204 .139 .100 -.01
oL - 1.79 .

EL .490 .515 .S58 .619 .644 .672 .684 .720 .725

EG .104 .121 .143 172 .234 .185 .214 .175 .193

ES .406 .363 .299 .210 .122 .143 .102 .105 .082
UL 2.39

EL .528 .564 .602 .632 .637 .665 .683 .695 .700

EG .151 .057 .108 .151 .244 _.273 .175 . 188 .168

ES .325 .378 .290 .217 .119 .062 182 .117 .131
UL 2.98

EL .627 .608 .627 .633 .648 645 .665 .665 .688

EG .148 .154 104 .188 .158 .247 .227 .193 .189 .

ES .224 .238 .268 .179 .195 .108 .128 .142 .123
UL 3.58

EL .660 .660 .663 .657 .660 .660 .663 .665 .685

EG <117 175 137 .137 .222 .245 .139 .183 .180

ES .223 .165 .201 .205 .118 .095 .198 .152 .135
UL 4.77

EL .751 .749 .736 .732 .714 .695 .692 .685 .685

EG .156 .189 .135 .154 .185 .220 .164 .208 .208

ES .093 .062 .129 .114 .101 .085 .144 .107 .107
————————————————— P25313 1IN UG = 12.38 ====—cemecemeeo
UL 1.19 -

EL .416 460 .555 .599 .626 .641 .665 .689 .697

EG .129 .234 .106 .184 .283 .132 .227 .227 .225

ES .456 .307 .339 .217 .091 .227 .108 .084 .078



Table 13 (continued)

EL .480 .507 .576 .598 .613 .637 .650 .762 .691 .691

EG .119 .123 .225 .203 .135 .239 .278 .206 .198 .307

ES .01 .370 .199 .199 .253 .126 .073 .032 -111 .002
UL = 2.39 ,

EL .510 .569 .593 .610 .618 .630 .640 .669 .667 .672

EG .166 .085 . 119 .258 .162 .259 .211 .201 .230 .280

ES .3204 .346 .288 .132 .220 .111 .149 .129 .103 .049
UL = 3.58

EL .657 .632 .642 .642 .642 .647 .642 .637 .640 .662

EG .157 .179 . 196 .196 . 149 .256 .182 .188 .234 .231

ES .186 .189 . 162 .162 .209 .097 .176 - 175 . 126 .107
UL = 4.77 |

EL .747 .742 .722 .705 .695 .676 .678 -671 .654 .6u1

EG .156 .162 .184 .177 .207 .262 .215 .154 .213 .245

ES .097 .096 .094 .118 .098 .082 .107 .175 .133 .11
----------------- P12A13 AB - UG = 0.00 -===-—cecem——=—o

EL .561 .569 .561 .564 1.02 1.02 1.02 1.02 1.01 1.01

EG -.04 -.01 -.01 .010 -.00 -.00 -.20 -.01 .007 -.00

ES .476 .400 447 426 -.01 -.01 -.01 -.01 -.02 -.01
OL = 3.58
EL. .679 .679 .677 .671 .704 1.01 1.01 1.01 1.01 1.00
EG -.04 -.01 .003 -.03 .008 -.00 -.01 .008 -.01 .020
ES .363 .328 .321 .363 .289 -.01 .92)3 -.02 .003 -.02
S 4.77
EL .801.772 .766 .763 .763 .782 1.01 1.01 1.01 1.00
EG -.04 -.01 -.,01 -.03 -.02 .014 -.00 -.01 -.02 .030
ES .234 .241 .245 .266 .257 .204 -.01 .003 .012 -.03
UL = 5.96

FL .887 .8u45 .8u2 _.836 .836 .839 .836 1.00 1.00 1.00

EG .004 -.03 -,00 -.05 -.00 -.02 -.01 .000 -.02 .030

ES .108 .188 . 162 .214 .167 .184 .177 -.00 .017 -.03
UL = 7.16 .

EL .935 .922 .919 .914¢ .911 ,911 .906 .906 .901 1.01

E¢6 .010 -.02 -.01 -.048 -.02 -.01 -.03 -.01 -.03 .018

ES .055 .094 .087 .129 .113 .094 .128 .108 .131 -.03
UL = 8.35

EL .947 .952 .950 .947 .947 944 _942 .939 .936 .936

EG- .034 -.03 =-.01 -.06 -.01 -,03 .009 -.05 -.03 .030

BES .019 .078 .062 .092 .064 .086 .0U9 .108 .092 .034
------------ -=-~- P13B13 AB UG = 0.4 ——=———ecmm—mcmeee
UL = 2.39

EL .531 .542 .555 .565 .974 .971 .969 .966 .966 .945

EG -.01 -.01 .021 .029 .013 014 .005 .015 .024 .018

ES .075 .463 ,u424 .406 .013 .015 .026 .019 .010 .036

]

UL



Table 13

(continuel)

UL

UL

UL

UL

UL

UL

UL

UL

UL

= 3.58
EL 720
EG =-.02
ES .302
= 4.77
EL .811
EG =-.02
ES .212
= 5.96
EL .863
EG .021
ES .116
= 7.16
EL .916
EG .026
ES .058
= 1.19
EL .439
EG .060
ES .501
= 2.39
EL .542
EG .005
ES .453
= 3.58
EL .654
EG .001
ES 345
= 4.77
EL .761
EG -.02
ES .255
= 5.96
EL .851
EG .010
ES .139
= 1.19
EL .449
EG .071
ES .479
= 2.39
EL  .547
EG .017

ES .436

«737 . 751
--03 --01
.289 .258

.843
—~O3
«190

. 827
. 008
- 166

.903
-.03
.130

- 900
-.00
. 104
.934 .934
-.01 -.01
.07 074
P14C13

. 420
.032
. 547

. 404
. 082
- 514
«558 .566
.038
. 396

.01
- 431

<712
-.02
.309

<712
. 006
. 281

-813
.000
. 186

. 811

. 020
- 170

. 886
-.00 .018
-116 .099
-- P15D13

. 883

-u18
. 080
-502

. 023
.070
.507

.573
.037
-390

- 581
. 027
393

- 137
-.02
279

.808
-.01
200

- 889
-.02
«131

-929
-.01
-079
AB

-.872
- 029
- 099

-563
- 388

. 707
<017
«276

- 792
-032
« 176

«875
-010
- 115
AB

- 755
~-198

.281

-720
.265

.808
-.02
~210

-R74
.001
-126

-929
-.01
.079

UG

<957

1. 04
-003

1.05
'.0“

-789 .937
«003 -.01
«207 .021

-863 .853
-.01 -.02
-145 160

-929 .929
-.01-.02
«079 .089
= 0.93

-963 .9560

1.05
«012
-. 06

995
- 001
. 005

870
.001
- 126

.929

-.02
- 088

- 960

.025 .035 .026 .025

.017

. 9at
.027
-028

.707
- 054
.239

- 780
.014
~-202

.870
.011
<120

UG

-916
.032
.052

.820
.075
«105

.003 .014

<963 .966
-044 .025
-.01 .010

-937 .950
-019 .037
.044 .013

- 784 .824
014 2017
-202 .159

.870 .870
.020 .010
<110 120
= 1.77

«932 .935
.097 .049
-.03 .016

.906 .919

.015

» 966
.034
. 001

- 958 .

- 035
.007

-~ 916
-032
. 052

-~ 864
~002
- 134

- 935
. 057
.008

~927

.009

-930

.022 .

.924

-063 042 .058 .059

.031 .039

.015

.017 .



Cos

Table 13

(continued)

——eemem—emiee——== P15D13

UL

UL

2.98

EL .568 .643 .661
EG .014 .045 .052
ES .418 .311 .287
3.58

EL .644 .702 .707
EG .002 .018 .026
ES .354 .281 .267
4.77

EL .770 .836 .817
EG -.02 .006 .019
ES .247 .158 .164

—-=——e—e—e—e—=—-- P16E13

UL

UL

UL

UL

UL

1. 19

EL .451 .448 .549
EG .071 .104 .060
ES .478 .449 .391
2.39

EL .527 .605 .632
EG -.01 .004 .028
ES .u479 .391 .3u40
2.98

EL .590 .646 .649
EG .011 .017 -.02
ES .399 .337 .373
3.58

EL .657 .705 .697
EG ~-.01 .045 .075
ES .356 .250 .228
4.77

EL .760 -815 .810
EG -.03 .066 .076
ES .268 .119 .11

"""""""""" P17F13

UL

UL

1.19
EL .464 .436 .580
EG .121 .105 . 083
ES .415 .459 _337
2.39

EL .588 .601 .627
EG .050 .080 .067
ES .362 .319 . 307
2.98

EL .660 .665 .668
EG -.01 .061 .079
ES .353 .274 .253

-710
- 025
- 261

-733
.032

-~ 784
- 052
- 1604

.049

. 885
.066
.0u9

- 775
-~ 054

- 896
. 045
-~ 059

~853
.052

235 .208 . 171 .095

-815
.038
. 148
AB

-117
~081
~202

- 720
. 081
-~ 199

.691
- 113
«195

-715
- 081
-~ 203

- 797
. 069

«817
-~ 037
. 145

UG

«7172
- 101
<127

- 7042
.068
- 190

729
-~ 098
«173

745
-~ 086
-~ 169

- 186
.070

«815
~028
- 157

= 3.

.852

-081 .067 .092 .

-068

-~ 796
-099
- 106

-763
-113
.123

.763
- 104
-« 133

- 186
-071

- 134 . 143 142

AB

.668
. 098
.234

660
.118
222

.678
- 125
.198

UG

-722
- 165
.113

«696
-113
-« 192

-.701
«102
. 197

= 5.

. 768
090

- 744
- 126
- 130

.713
- 121
. 166

-836
«035
130

sy ool 2222 252

.879
-J54

-833
<113
- 053

.833
-069
.128

.738
-080
- 122

- 789
- 110
.101

.015

- 868 .879 .890

.077
- 055

.838
- 091
.071

"« 822
- 093
-..085

- 799
- 123

- 094
- 027

-864
~1204
.011

. 856
«~ 097
- 046

799
-097
-1004

- 127
--02

-875
.079
«0U46

-872
-119
.008

-815
-108
- 077

27 —mmmmm e

.812
- 117
«072

-775
«151
-074

-T46
- 127

.825
- 121
.054

- 795
-~ 126
- 079

<174
« 110

.838
-129
.034

-113
.073

«792

- 126

.838
«175
~.01

- 831
- 185
-.02

-815
‘«138

-127 . 116 .082 .047




Table 13 (continued)

EL .644 .710 .710 .700 .707 .720 .740 .756 .776 .784
EG .002 .139 .054 .121 .130 . 110 .108 .11 110 .143
ES .354 .151 .236 .179 .163 .170 .152 .103 .114 .073

UL = 4.18

EL .764 .764 .736 .736 .726 .734 .738 .751 .756 .766

EG .023 .083 .097 .097 .136 .128 . 119 .123 .122 .146

FS 4213 .153 . 167 .167 . 138 .139 . 148 .126 .122 .088
UL = 4.77

EL .832 .827 .794 .774 .769 .759 .751 .744 _749 .741

EG .052 .092 .079 .138 .130 .114 .097 .096 .161 .159

ES .16 .080 .127 .000 -101 .127 .152 -1A1 .090 ,099
bttt bty P22G13 AB UG = 7.09 -—-=—----——-———-
UL = 1.19

EL .426 .426 .563 .676 .720 .761 .8)2 .816 .830 .827

EG 140 .126 .076 .097 175 . 143 . 118 .151 .167 .176

ES .434 .448 .360 .227 .105 .096 .030 .033 .003 -.00
UL = 1.79

EL .464 .499 .600 .656 .685 .723 .768 .771 .795 .819

'EG .082 .077 .108 .147 128 _158 .172 .139 .182 .177

ES .454 _424 .292 .197 .191 .119 .050 .091 .023 .004
UL = 2.39 |

EL .532 .568 .629 .642 .684 .718 .737 .761 .779 .797

EG .059 .094 .104 .130 .143 .101 .206 . 140 .100 .231

ES .010 ,337 .267 .228 .173 . 181 .057 .099 .121 -.03
UL = 2.98

EL .584 .631 .647 .665 .686 .707 .728 .749 .764 .775

EG .064 .123 .073 .136 .105 .141 . 168 .161 .159 .184

ES .352 .247 .280 .199 .209 .152 .104 .090 .077 .0u1
UL = 3.58

EL .686 .686 .691 .701 .701 .701 .706 .727 .740 .745

EG .074 .118 .123 .112 . 112 .152 .172 .136 .181 .189

ES .240 .200 .186 .187 .187 .147 .122 .137 .079 .066
UL = 4.77 } :

EL .792 .790 .777 .753 .738 .732 .722 .722 .722-.719

EG .084 .136 .100 .113 .163 .166..111 .156 .156 .193

ES .124 .075 .123 .134 .100 .101 3167 .122 .122 .088
--—--=--------—--- P23H13 AB U6 = 8.86 ----=--=-=- ————-
UL = 1.19 ‘ )

EL .026 .431 .501 .619 .655 .713 .736 .75 .769 .764

EG .140 .115 .127 .190 .100 .198 .226 .151 .214 .216

ES .433 .453 .332 .190 .24S5 .089 .038 .095 .017 .020
UL = 1.79

EL .483 .509 .590 .618 .659 .687 .707 .733 .740 .756

EG .092 .151 .072 .172 . 146 .202 182 .211 .247 .187

ES .424 .340 .337 .210 .194 .111 .150 .057 .013 .057



od

~—

Table 13 (continued)
................. P23H13
UL 2.39
EL .576 .579 .612
EG .052 .102 .135
ES .372 .319 . 253
UL 2.98
EL .633 .628 .622
EG .056 .132 . 143
ES .311 .240 .235
UL 3.58
EL .718 .700 .685
. EG .095 .121 .077
ES .187 .179 .239
UL .77
BL. .801 .789 .759
EG .083 .108 . 141
ES ..116 .104 .101
----------------- P24113
UL 1.19
ElL .418 .431 .524
EG .128 .134 .186
ES .454 .435 .290
UL 1.79
EL. .490 .515 .558
EG .156 .140 .077
ES .354 .345 .365
UL 2.39
EL .524 .564 _.602
EG .203 .133 .070
BES .273 .303. .328
UL 2.98
BL .627 .608 .627
EG .109 .117 . 123
. ES .263 .276 .249
UL 3.58
ElL. .660 .660 .663
EG .108 .165 . 146
ES .236 .175 .192
UL : 4.717
EL .751 .749 .736
EG .129 .170 .163
ES .119 .081 .101
----------------- P25313
UL 1.19
EL .8416 460 .555
EG .129 .111 .097

- 645
.158
- 197

.643
.1"0
-218

«672
~154
.174

. 781
« 137
.082
AB

-« 582
<177
- 241

.619
«153
«229

-632
-207
- 161

.633
- 169
«198

657
-~ 166
- 177

-132
-192
«077
AB

« 599
~212

ES L.U456 .429 .3u48 .189

- 665
155
-180

.656
- 166
«179

-674
- 144
.182

<734

-135 .188 .199
.096 .032

- 131
UG

-610
-~ 126
« 265

-6044
. 196
160

«637
. 131
<232

.648
- 167
. 185

.678 .706

« 126

-184 .133 . 164

«138 .162

.668 .686 .702

- 176

-685 .695 .705
«183 .203
«132 .102

. 175
-156 .139

<168
. 130

. 205
. 090

<716 .719 .704

= 10.88

-622 .640
.221

<222

. 128

-« 670
- 164

-156 . 139 .166

«672 .634
<117
<114 .199

- 720
. 147
- 134

-665 .683 .695
.244 .135 .207
«091 .132 .098

.645 .665 .665
.180 .207 .249

- 175

.128

. 086

<660 .660 .663 .665
2177 2159 174

«203
«137

-710
- 157
129

UG

626
<217
- 157

.163 .159

161

-695 .692 .685

-211

.133

- 190

«095 .115 .126

= 12.38

~.641 .665 .689

219

<246

- 179

~141 .089 .131

<110 .

.168 .

.725
-325 .302
-.05 =-.02

-700
. 187
«112

.688
-217
.095 .087

. 685
-.180 .309
<135 .C

- 685
- 227
.088



Table 13 (continaed)

EL .480 .507 .576 .598 .613 .637 .650 .762 .691 .691
EG 119 .132 . 140 . 146 .229 .219 .210 .215 .273 .297
ES .401 .361 .284 .256 .158 .143 . 141 .022 .035 .012

UL = 2.39
EL .510 .569 .593 .610 .618 .630 .640 .669 .667 .672
EG .140 .170 .081 .276 .172 .211 .231 .211 . 155 .389
ES .350 .262 .326 .113 .211 . 159 .130 . 120 .179 -.06
UL = 3.58
EL .657 .632 . 642 .642 642 647 .642 .637 640 .662
EG .183 .188 .064 .177 .196 .218 .221 .216 .215 .281
ES .160 179 .294 181 .162 . 135 _ 137 . 147 . 145 057
UL = 4.77
EL .747 .742 .722 .705 .695 .676 .678 .671 .654 641
EG .169 .134 . 146 .205 .207 .204 .205 .211 .251 .26
ES .084 .126 .131 .089 .098 .120 .117 .119 .095 .09¢4
—m=m—eeme——==——= P13A16 IN UG = 0.00 =—-==—m-=——————- -
UL = 2.20
EL .531 .531 .529 1.03 1.04 1.03 1.03 1.03 1.03 1.02
EG -.00 -.01 -.01 -.01 -.01 -.02 -.01 .006 -.02 -.00
ES .U471 .482 .U86 ~-.03 -.03 -.02 -.03 -.04 -.01 -.02
UL = 2.9
EL .602 .617 .613 .882 1.02 1.02 1.)2 1.02 1.01 1.01
EG .019 -.01 -.00 -.02 -.00 -.01 -.00 .008 -.01 .023
ES .379 .388 .392 .142 -.01 -.01 -.01 -.02 .002 -.03
UL = 3.67
EL .673 .740 .716 .714 1.02 1.02 1.21 1.01 1.01 1.00
EG .008 -.01 -.02 -=.02 -.00 -.00 -.01 .020 -.01 -.00
ES .319 .273 .304 .306 -.01 -.02 -.)0 -.03 .005 -.00
UL = 4.40
EL .68 .817 .750 .746 .917 1.01 1.22 1.02 1.01 1.01
EG .048 —.01 -=.02 -.00 -.02 -.00 -.01 .019 -.02 -.00
ES .268 .197 .276 .258 .102 -.01 -.20 -.04 .009 —-.01
UL = S5.14
EL .717 .775 .773 .795 .795 .983 1.00 1.00 1.00 1.00
EG .022 .035 -.01 -.01 -.01 -.03 .000 .010 -.01 -.06
ES .261 .191 .23% .216 .216 .046 -.00 -.01 011 .061
UL = 5.87
_EL 773 .797 .789 .795 .820 .830 1.20 1.01 1.01 1.01
EG .077 .082 -.01 =.01-.02 -.01 .000 .010 -.01 .011
ES .150 .161 .221 .216 .206 .176 -.00 -.02 .005 —.02
----------------- P14B16 IN UG = 011 =—m=——m———————e

uL = 2.20

: EL .515 .504 .526 .981 .986 .989 .936 .983 .981 .981
EG .011 -.01 -.01 .003 .002 .002 .002 .003 .003 .015
ES .474 .505 .u486 .016 .012 .009 .012 .014 .016 .004



Y

Table 13

(continued)

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

EG .0u48
ES .197
S.14

EL .802
EG .073
ES .125
5.87

EL .829
EG .090
ES .081
6.60

EL .855
EG .128
ES .017
7.34

EL .887
EG .070
ES .043

EL .621
EG .016
ES .363
3.67

EL .688
EG .037
ES .270
4.40

EL .719
EG .075
5.14

EL .779
EG .098
ES .124

.622
T 01
- 384

-713
. 296

. 757
= 01
- 208

.833
«173

- 851
.012
<136

. 855
.001
<1484

»873
. 009
-.118

.523
-.01
. 488

.619
-. 02
« 397

172
-.02

- 726
"001
. 285

- 830
e 01
-176

.630
-.02
. 388

721
-.02
.300

-760
-.02
. 256

- 810

-.01.

203

- 847
-002
<172

- 862
- 148

. 880
-.00
. 123

P15C16

. 542
. 007
- 451

- 649
bt 01
- 361

. 788
-.03

<722
.000
. 278

« 810
-.00
. 189

-'. ou
-079

- 7045
«290

- 765
-.02
-252

-833
-.03
- 194

-.864
. 02
- 158

-~ 867
. 144

. 892
-.01
<113
IN

1.00
-000
.000

<928
.000
.071

~779
-.02
- 200

- 731
-.00
-~ 271

- 825
-.02
. 190

1.01
-.00
-.01

1.00
.000
'.00

-822
-.01
-~ 182

-.02
-193

-854
-.02
- 166

- 886
-.00
- 117

901
-« 02
. 116

UG

1.01
--.00
-001

1.01
e 00
-.01

- 991
-001
-~ 008

~173
-003

=810
.203

-903
-.03
- 124
= 0.

1.01
-.00
-.01

1.02
-.00
'-01

~993
.001
- 006

- 976
-004
~021

-903
-.01
- 104

1.30
‘.00
-po1

1.01
-«J0
-.01

1. 01
-.00
-=01

1.02
-.)0
-.02

1.J0
“m» 00
-.00

. 889
-2

»915
~eJ1
.093

1.00
- 000
T e 00

1.01
-.00

1.01
-.00
-001

-.01

e 01

28 m-—m——m— e

1.00
-.00
-030

1.1
'.00
-=01

1.00
.000
--00

-~ 989 .

-.012
--00

993
-001
-J006

1.01

1.00 .

-000
-.00




Table 13

(continuei)

D . - - ——— - —— - " ———— - — — —— - ——— —— ———  —— — - ——

UL

UL

UL

uL

ur,

UL

‘UL

UL

UL

UL

----------------- P15C16
5.87
EL .777 .811 . 813
EG .108 .008 -.00
ES .115 .181 .190
6.60
EL .823 .849 .829
EG .070 .002 .005
ES .107 .149 .166
7. 34
EL .847 .849 .870
EG .119 .013 =.00
ES .034 .139 . 131
-mmmemmeemm———m-—= P16D16
2. 20
EL .472 .503 .561
EG .007 .002 .014
ES .521 .495 .424
2.94
EL  .559 .589 .637
EG .015 .010 -.02
ES .426 .401 .382
3.67
EL .626 .655 .645
EG .036 .000 . 012
ES .338 .345 .343
.40 '
EL .686 .721 .719
EG .069 .000 .011
ES .288 .279 .270
5.14 »
FL .748 .805 . 810
EG .070 .019 .008
ES 182 .175 .182
5. 87
EL .785 .844 .821
EG .075 .003 .006
ES .139 .153 .173
6.60
FL .818 .859 .838
EG .138 .022 .014
ES .048 .119 . 147
7.34
EL .836 . 848 .857
EG .131 .023 .01
ES .033 .129 . 132
2. 20
EL .465 .604 .798
EG .029 .008 .010
ES .506 .388 . 192

-829
-001
177

..855
. 155

.880
-.00
« 123

UG

1.00
-011
-.01

~ 980
.024

-.00

-924
~033
. 043

.728
~-010
. 262

001
.215

-828
-.01
-178

.836
- 000
-~ 160

~873
.009
-118

-933
-010
- 057

-~ 846 .970
.002 -.01
-152 .036

-859 .874
«000 -.02
<140 .149

.878 .876
~203 2008
- 156 . 116
= Q.44

1.00 .997
011 .011
-.01 -.01

- 990 .992
<012 .012
-000 -Doo

-973 .983
-004 ,003
.023 .015

-783 .914
~-023 .013
-« 195 .073

- 844 _933
-003 .021
-153 .046

-837 .873
--01 .009
<170 . 118

.859 .859
-.01 .011
<151 . 130

- 870 .868
-.00 .010
<131 122

-935 .948
-010 .019
055 .033

- 989
.002
- 009

-979

.o1u a

.007

.893
--01

-112

- " D W et -

- 995

-001 .

- 004

- 990

«~002 .

.008

-983
-« 003
.015

«963
- 016
- 021

- 981
~003
.016

- 974
- 015
.01

. 894
-.01
- 111

- 880
-.01

-~ 1308 .

- 953
- 039
.= 008

953
.018
.029

®

<
[5



=

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

2.94
EL .573
EG .012
ES .414
3.67

EL .628
EG .015
ES .357
4.40

EL .750
EG .049
ES .201
5.14

EL .801
EG .073
ES .126
5.87

EL .812
EG .092
ES .096
6.60

EL .852
EG .097
ES .051
1.47

EL .0430
EG .066
ES .504
2. 20

EL .071
EG .028
ES .501
2.94
EL  .592
EG .020
ES .388
3.67

EL  .727
EG .021
ES .252
4.40

EL .780
G .055
ES .165
5.14

FL .818
EG .081

ES .101

- 707
.013
.280

<672
.029
.299

'.00

- 185

.823
.017
- 161

- 823
- 129

- 838
.036
<127

~ 470
.050
- 481

- 632
-025
343

. 831
. 005
- 164

.829
«016
- 155

~ 850
- 012
- 137

- 831
. 026
- 143

.789
011
.200

.753
. 027
.220

« 828
016
. 156

. 821
. 027
. 152

. 825
. 006
. 170

. 833
. 015
. 152

P18F16

. 849
« 002
. 1u9

- 81u
.018
. 168

- 863
« 010

.8u8
. 002
- 150

. 813
.018
. 169

.016

-871
« 020
-109

.810
.019
172

.034
- 120

-819
«028
- 154

-823
-048
- 129

- 833
- 047
.« 120
IN

-915
.013

.904
- 000
091

-.805
-030
- 165

.024
- 131

.816
.028
T

.913
~ 024
~063

- 851
- 023
- 126

-8u8
.013
- 139

-819
.038

- 143

-812 .827

.018
« 170

~ 835
«036
-~ 129

UG

~935
«031

.027
- 147

- 829
.026
- 145

= 1.

-~ 932
.042

«072 038 .026

. 880
-008
<112
. 866
- 021
<114

-843

- 895
- 079
-873
- 009
-.118

-838

- 907
~0u6
- 047

.878
-.029
.093

-841

~024 .025 .035
- 137 124

-133

-817 .824 .831

-~ 060

.038

.036

~123 .138 .132

- 824
. 059

.815
- 050

« 157 . 117 . 135

-831
.026
. 143

.916
~013
-071

.834
-.028
-038

~ 863
-0u42
. 095

- 851
044
- 105

- 827
-027
- 107

-840
.014
- 146

922

.023 .

. 055

-910
- 020
. 065

. 870
.020
- 110

-~ 873

«030 .
- 097

- 880
.029
- 091

~ 8504
~ 033
- 113

33 ccccmecc———————

-9u0
L0601
.019

922
~oul
.035

- 897
«026

.076

.862
-032
-106

~830
.036
»130

-~ 843
«056
101

- 9u5

«019
« 036

- 929
-021
«050

«910
- 024

. 066 .

- 869

-020 .

- 111

- 850
055
- 095

- 852
.054
- 093



EL .0440 .533 .831 .843 .874 .894 .901 .910 .903 .901
EG .054 .061 .015 .035 .040 .0u48 .058 .056 .057 .064
ES .506 .406 .153 .123 .085 .058 .041 .034 .039 .035

UL = 2.20

EL .536 .778 .800 .829 .836 .849 .867 .878 .889 .896

EG .039 .023 .031 .016 .036 .076 .031 .040 .091 .052

ES .425 .199 .169 .155 .129 .075 .102 .082 .020 .052
L. = 2.94

EL .709 .800 .811 .802 .819 .839 .857 .863 .877 .881

EG .034 .031 .018 .041 .028 .056 .033 .053 .072 .055

ES .257 .170 .171 .157 .153 .104 .111 .084 .051 .064
UL = 3.67

EL .743 .815 .800 .807 .820 .835 .8%6 .861 .857 .872

EG .029 .028 .031 .051 .0U9 .036 .055 .053 .064 .068

ES .228 .156 .169 .143 .132 .129 .039 .086 .079 .060
UL = 4,00 - :

EL .794 .848 .816 .812 .810 .816 .829 .831 .833 .838

EG .053 .03¢ .039 .061 .050 .060 .0u7 .068 .068 .085

ES .153 .118 .145 .128 140 .124 124 .101 .099 .077
UL = 5.14 '

EL .849 .843 .824 .822 .819 .817 .809 .813 .813 .826

EG .108 .045 .038 .070 .059 .049 .061 .060 .092 .063

ES .043 .112 .139 .109 .121 .134 .130 .127 .095 .111
-=—===—-====—w---- P20H16 IN 0G = 2.21 ==—=----cmceee--
uL = 0.73

EL .407 .460 .859 .905 .921 .934 .936 .93¢ .931 .921

EG .091 .104 .022 .01S .04 042 .063 .053 .074 .073

ES .502 .436 .119 .080 .035 .025 .001 .014 -.,01 .007
uL = 1.47 :

EL .449 .640 .799 .826 .858 .875 .830 .897 .897 .900

EG .085 .045 .0u41 .027 .043 .062 .049 .058 .090 .064L

Es .467 .316 .160 .147 .099 .063 .062 .045 .013 .037
uL = 2.20

EL .496 .740 .790 .807 .824 .843 .853 .870 .875 .882

EG .067 .008 .043 .051 .048 .066 .076 .0u1 .083 .067

ES .437 ..252 .167 .142 .128 .090 .071 .089 .043 .052
UL = 2.94

EL .705 .770 .784 .805 .810 .822 .836 .853 .860 .862

EG .003 .0u6 .O044 .040 .061 .059 .046 .065 .074 .082

ES .292 .184 .172 .154 .129 .119 .118 .082 .066 .056

UL = 3.67
ElL, .807 .804 .797 .800 .786 .802 .816 .823 .832 .830
EG .030 .030 .042 .052 .054 .052 .071 .070 .079 .075
: ES .164 .166 .161 .149 .160 .147 .114 .108 .089 .096
UL = 4,60

EL .823 .825 .804 .790 .781 .788 .795 .809 .797 .800
EG .070 .059 .051 .075 .076 .075 .053 .082 .084 .079
ES .108 .11 . 145 .135 143 .137 .152 .109 .119 .121
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Table 13 (continued)
—r e ———————— P21116
UL 0.73

EL .416 .481 .793

EG .090 .090 .053

ES .495 .429 .154
UL 1.47

EL .468 .666 .775

EG .071 .030 .045

ES .461 .304 .180
UL 2.20

EL .581 .7u48 .760

EG .033 .039 .047

ES .387 .213 .189
UL 2.94

EL .709 .768 .777

EG .023 .057 .045

ES .268 .175 .178
UL 3.67

EL .820 .807 .791

EG .028 .061 .0S53

ES .153 .132 .155
------------ —-=-—- P22J16
UL 0.73

F1L. .0449 .564 .808

EG .106 .088 .030

ES .445 .348 .163
UL 1.47

EL .u482 .7u46 .783

EG .058 .050 .054

ES .U459 .205 . 163
UL 2.20 :

EL .589 .751 .766

EG .031 .059 .057

ES .380 .190 .177
UL 2.94

EL. .748 .776 .769

EG .039 .066 .0u6

ES .213 .158 . 185
----------------- P23K16
UL 0.73
: EL .407 .571 .764

EG .102 .066 .0u7

ES .491 .363 .189
UL 1. 47

‘BL  .499 .702 .745

EG .077 .0u6 .060

ES .424 _252 . 195

-840
-~ 046
<114

-.813
.082
.105

-788
.075
-137

-792
-070
-134

. 7185
« 075
- 140

IN

- 838
- 057
- 105

- 809
.072
- 119

.788
. 064
.148

- 791
- 064
- 145
IN

-812
«082
-106

-.787
«075
- 138

-856
.054
.090

.837
~0U6
.116

.867 .881 .879

.073 .071 .072
.059 .048 .050
.851 .860 .871
.076 .075 .052
.073 .066 .078

.812 .826 .837 .8u8

-061
- 127

<799
-063
-139

. 796
053
-152

UG

~ 865

.052
. 082

. 829
.047
.12

.803
.09“
«103

.788
- 06U
- 147

UG

.846
~ 055
.099

.801
-.073
- 126

.080 .057 .076
.095 .096 .076

.810 .821 .836
-072 .070 .078
<119 .11 .086

-789 .802 .811
«075 .083 .061
.136 . 115 .128

.888
«113
.000

.875
.1004
.021

.086
‘=060

. 834
.089
-077

.817
<113
.070

= 3,09 --m-m-fom——m——me

~872 .885 .885
~083 .081 .071
- 045 .034 _.0u4u

- 846 .855 .86U
.087 .096 .063

.066 .0u8 .073

.818 .835 .853
-081 .068 076
.101 .097 .072

.808 .821 .827

-061 .102 . 080
-131 .078 .094
= 3.51 ——=——-
.858 .850 .867
~075 .076 . 084
.067 .055 .049

.823 .837 .849
-091 .089 .076

-~ 087 .075 .075



Table 13 (continuedl)

- —— - D = ——— . — ——— D = T — - — S A — . . - — — —— - —

EL 592 .732 .744 .769 .783 .797 .816 .818 .837 .830

EG .041 .052 .071 .110 .097 .063 .271 .091 .089 .099

ES .367 .216 . 185 .121 .120 .140 .114 .09 .075 .071
e S P24L16 IN UG = 3.93 ~e-ecmmmmmm—me—e-
uL = 0.73

EL .u462 .640 .755 .790 .815 .834 .836 .855 .857 .859

EG .093 .066 .059 .106 .060 .131 ,057 .096 .117 .094

Es .u45 .294 .186 .104 .125 .035 .107 .049 .026 .047
UL = 1.47

EL .532 .735 .747 .779 .804 .817 .826 .8U42 852 .8UY

EG .061 .062 .049 _.087 .083 .113 .101 .088 .108 .096

BS .407 .20) .204 .135 .113 .070 .073 .070 .041 .055
UL = 2.20

EL .635 .748 .764 .778 .800 .796 .814 .825 .839 .841

EG .0U45 .070 .057 .098 .094 074 .113 .080 .088 .097

ES .320 .181 .178 .125 .105 .130 .073 .095 .073 .062
----------------- P25M16 1IN UG = (.34 ———-—cowr——eee——
UL = 0.73

EL .481 .692 .770 .834 .836 .854 .859 .875 .877 .872

EG .080 .058 .056 .100 .089 .128 .053 .136 .104 .080

ES .440 .250 .174 .067 .075 .017 .038 -.01 .019 .047
UL = 1.47

EL .588 .744 .773 .795 .820 .826 .842 .857 .864 .862

EG .042 .060 .067 .106 .123 .069 .098 .128 .074 .106

ES .370 .19 .161 .099 ,057 .105 .0530 .015 .062 .032
-—=—-=-—=wee--—-- P137A16 AB 0G = 0.0 -—===—---emeewa-
UL = 2.20 ‘

EL .531 .531 .529 1.03 1.04 1.03 1,23 1,03 1.03 1.02

EG .008 -.01 -.01 -.01 -.01 -.02 -.01 .006 -.02 -.00

ES .461 .482 .484 -.03 -.03 -,02 -.03 -.04 -.01 -,02

uL = 2.94
EL .602 .617 .613 .882 1.02 1.02 1.02 1.02 1.01 1.01
EG .019 -.01 -.00 -.02 .008 -.01 -.)0 -.00 -.01 ,023
ES 379 .388 .392 .142 -.02 -.01 -.01 -.01 .002 ~-.03
UL = 3.67

EL .673 .740 .716 .714 1,02 1.02 1.01 1.01 1.01 1.00
EG .008 ~-.01 -.02 -.02 -.00 -.00 -.00 .009 -.01 -.00
ES .319 .273 .304 .306 -.01 -.02 -.01 -..02 .005 -.00
UL = 4.40
EL .6804 .817 .750 .746 .917 1.01 1.02 1.02 1.01 1.01
EG .048 -.01 -.02 -.01 -.01 -.01 -.20 .008 -.01 -.00
ES .268 .197 .276 .268 .092 -.,00 -.01 -.02 -.00 -.01
UL = 5.14
EL .717 .775 .773 .795 .795 .983 1.00 1.00 1.00 1.00
EG .022 .024 -.01 -.02 -.01 -.01 .000 010 -.01 .000
ES .261 .201 .235 .226 .216 .025 -.00 -.01 .011 .000

P J



Table 13 (continued)

D S - D - > - —— - - P S = WP - D W  n S S G D . . —-—— - — ——— - -

- . ————— —— — ——————— P .  — ——— - T WD > D - D WL D WD o WP o WD D —— ——— -

EL .773 .797 .789 .795 .820 .830 1.30 1.01 1.01 1.01
EG .088 .031 .001 -.01 -.02 -.02 -.01 .010 -.00 -.00
ES .140 .172 .210 .216 .195 .186 .099 -.02 -.01 -.01
----------------- P14B16 AB UG = 0.11 ~=—=——=e—mmmme e

EL .515 .504 .526 .981 .986 .989 .936 .983 .981 .981
EG .000 -.01 -.00 .003 .002 .002 .002 .003 .003 .015
BS .485 .505 .u475 .016 .012 .009 .012 .014 .016 .004
UL = 2.94 :
EL .654 .622 .630 .957 1.01 1.00 1.00 1.00 1.00 .997
E¢G -.01-.01 -.02 -.02 -.00 -.00 ~.00 -.01 .000 .013
BS .356 .384 .388 .058 -.01 -.01 ~.01 .008 .000 -.01
UL = 3.67
EL .697 .713 .721 .745 1.00 1.01 1,21 1.01 1.01 1.00
EG .025 -.02 -.02 -.02 .000 -.00 ~.00 -.00 -.00 .011
BS .278 .307 .300 .280 -.00 -.01 ~.0%1 -.01 -.01 -.02
UL = 4.40 :
EL .755 .757 .760 .765 .822 1.01 1.01 1.01 1.01 1.00
EG .048 -.0t -.02 -.02 -.01 -.00 -.00 -.00 -.00 .01
ES .197 .248 .256 .252 .182 -.01 -.)1 -.01 -.01 -.02
UL = 5.14
EL .802 .833 .810 .833 .823 .987 1.2 1.02 1.02 1.01
EG .073 -.02 -.00 -.03 -.02 -.01 -.00 .018 -.02 .010
ES .125 .18¢ .193 .194 .193 .021 -.)2 -.04 .006 -.02
UL = 5.87 '
EL .829 .851 .847 .864 .854 ,861 1.00 1.01 1.0171 1.00
EG .058 .002 -.02 -.02 -.01 -.02 -.J00 -.00 -.00 .011
ES .113 .147 .172 .158 .155 .160 -.)0 -.01 -.01 -.02
UL = 6.60
FL .855 .855 .862 .867 .886 .877 .339 1.00 1.00 1.00
EG .118 .012 -.01 -.,02 -.01 -.01 -.00 .000 -.00 -.00
ES .027 .133 .148 .155 .128 .136 .115 -.00 -.00 -.00
UL = 7.34 : ,
FL. .887 .873 .880 .892 .901 .903 .915 .920 1.00 1.01
EG .070 .030 -.01 -.01 -.02 -.02 -.02 -.01 -.00 .011
ES .043 .097 .134 .113 .116 . 114 104 .089 -.00 -.02
----------------- P15C16 AB UG = 0.24 -=-—--mecnmecee—-
UL = 2.20
EL .500 .523 .542 1.00 1.01 1.01 1.0 1.00 1.00 1.00
EG .013 -.00 .007 ,000 -.00 -.00 .010 .000 .010 .012
BES .u487 .u78 451 .000 -.01 -.01 -.02 -.00 -.02 -.01
UL = 2.94
EL .621 .619 .649 .928 1.01 1,02 1.01 1.01 1.01 1.01
G .026 -.02 -.02 -.01 .009 -.00 -.00 -.00 .020 .011
ES .352 .397 .371 .082 -.02 -.01 -.)1 -.0% -.03 -.02



Table 13 (continued)

EL .688 .772 .788 .779 .991 .993 1.20 1.00 1.00 1.00

EG .037 -.02 -.02 -.01 .001 .001 .010 .000 .011 .012

ES .274 .246 .233 .230 .008 .006 -.01 -.00 -.01 -.01
UL = 4.40 '

EL .719 .726 .722 .731 .773 .976 .989 .991 .989 .987

EG .054 -.11 .000 -.00 .003 .014 .002 .001 .012 .014

ES .227 .380 .278 .271 .224 .010 .009 .008 -.00 -.00
UL = S5.14 '

EL .779 .830 .814 .825 .810 .903 .993 1.00 1.00 1.00

B¢ .087 ~.01 -.00 =-.02 -.00 -.01 .012 .010 -.01 .012

ES .134 .176 .189 .190 .193 .104 -.01 -.01 011 -.01
UL = 5.87

EL .777 .811 .813 .826 .829 .846 .970 .989 .991 .991

EG .108 .018 -.00 -.01 -.01 .002 .005 .002 .012 .013

ES 115 .170 .190 .179 .177 .152 .026 .009 -.00 -.01
UL = 6.60

EL .823 .849 .829 .834 .855 .859 .874 .979 .977 .987

B¢ .070 .03 -.01 .015 -.01 .000 -.00 -.01 .004 .014

ES .107 .139 .176 .151 .155 .140 .128 .029 .020 -.00
UL = 7.3t

EL .847 .849 .870 .861 .880 .878..876 .893 .973 .981

EG .119 .023 -.00 .000 -.01 -.00 -.00 ~.01 .015 .027

ES .034 .128 .131 .139 .133 .124 .126 .112 .013 -.01
----------------- P16D16 AB UG = 0.44 ----—remcmemm—o

EL .472 .503 .561 .990 1.00 1.00 .997 .995 .995 .992
EG =-.00 .002 .025 .002 .000 .000 .011 L0071 .011 .025
BS .532 .495 .414 .009 .000 .000 -.0% 004 ~-.01 -.02
uL = 2.94 :
EL .559 .589 .637 .910 ,980 .990 .992 .990 ,.985 .987
E¢G .015 =-.00 -.01" 003 .014 .002 .012 .002 .013 .04
ES .426 .412 .371 .087 .006 .008 -.00 .008 .002 -.00
UL = 3.67
EL .626 .655 .645 .682 .924 .973 .933 .,983 .988 .985
BG .036 .000 .012 .017 .012 .015 .003 .003 .012 .026
ES .338 .345 .343 .301 .065 .012 .015 .015 .000 -.01
UL = 4.40
: EL .686 .721 .719 .721 .728 .783 .914 .963 .970 .978
EG .059 .000 .001 .011 .010 .033 .013 .006 .026 .003
: ES .255 .279 .281 .268 .262 .184 .073 .031 .004 .019
UL = 5.14 ,
EL .748 .805 .810 .781 .784 .844 .933 .981 .978 .976
EG .0u9 .009 -.01 .002 .001 .003 .021 .003 .014 .016
ES .203 .186 .203 .217 .215 . 153 .046 .016 .008 .008
5.87 :
EL .785 .8u4 .821 .828 .828 .837 .873 .974 .976 .976
EG .096 .003 .006 -.01 .005 .004 .009 .004 .025 .016
ES .118 .153 .173 .178 .167 .159 .118 .022 -.00 .008

UL



Table 13 (continued)

Y - — - —— — = - - - - — - - ———

UL = 6.60
EL .818 .859
EG .092 .032
ES .091 .109

UL = 7.34

EL .836 .8u48 .

EG .184 ,013

ES -.02 .140
——~eeee=c——e=---- P17E16
UL = 2.20

EL .465 .604% .

EG .029 .008 -

ES .506 .388
uL = 2.94

EL .573 .707

EG .023 -.01.

ES .u404 .301
UL = 3.67

EL .628 .672

EG .025 .008

ES .347 .320 .

UL = 4.u40

EL .750 .820

EG .113 -.07

ES .137 .248
UL = S.14

EL .801 .823

EG .052 .006

ES .147 .17
UL = 5.87

EL  .812 .823

EG .092 .027

ES .096 .150
UL = 6.60

EL .852 .838

EG .086 .06

ES .061 .116
B mmni AL 2 AL
UL = 1.47

EL .430 .470

EG .056 . 050

ES .515 .u8t
EL .471 .632
EG .028 .025

EsS .501 .343

~-841 .836

.810 .805

<027 018

- ——— - - — — — — — —— -

-859 .859 .894 .968 .972
.000 .011 -.01 .026 .016
-140 .130 .111 .006 .011

.870 .858 .880 .902 .975
‘.-00 00‘0 "-00 0015 -Oou
<131 .122 .123 .083 .021

«935 .948 .953 .953 .946
~021 .029 .018 .028 .020
-045 .023 .029 .019 .034

<913 .916 .922 .927 .929
.003 .028 .023 .022 .035
.084 .051 .055 .051 .036

- 851 .88‘“ n910 ‘- 930 -93“
-023 .028 .024¢ .043 .022
-126 .038 .065 .027 .043

.848 .863 .870 .900 .907
‘ .021 .031 047 .026
.118 . 116 .100 .053 .067

.819 .851 .873 .916 .905
«028 .033 .030 .045 .027
-154 .116 .097 .040 .068

<827 .827 .880 .917 .925
.037 .037 .018 .023 .036
.136 .136 .101 .060 .039

.829 .840 .854 .892 .924
-026 .035 .022 .027 .036 -
.145 .125 .123 .080 .040

-—— . D - - — — —— -

-932 .940 .945 .942 .94Q
.042 .020 .040 .072 .033
.026 .040 .015 -.02 .027

«907 .922 .929 .929 .926
«~027 .025 .0u48 _043 .053 .060
-068 .035 .028 .018 .014



(continued)

Table 13
oL = 2.94

EL .592

BEG .041

ES .367
UL = 3.67

EL .727

EG .031

ES .2u42
UL = &.40

EL .700

EG .066

BS . 158
OL = S.14

EL .818

EG .102

ES .080
UL = 1.47

EL .440

EG .07S

ES .48¢4
UL = 2.20

EL -.536

BEG .039

ES .U425
UL = 2.94

BL .709

EG .002

ES .289
UL = 3.67

"EL 743

EG .039

ES .217
UL = 4.40

EL .794

EG .053

' ES .153

UL = 5.14

EL .8u49

EG .108

ES .043
UL = 0.73

EL .407

EG .091

ES .502

"«396

.831 . 863
.026 .000
. 143 . 137

.829
-.01
- 177

L] 8“8
. 002
- 150

- 050
.023
» 127

. 813
.018
- 169
~-831 .827
- 047 .027
«122 . 147
P19G16

533
-072

. 831
- 015
- 153

. 020
. 180

-7178
- 023
- 199

-~ 800
.010
- 191

- 811
.018
. 171

«815
.018
. 167

. 800
. 031
- 169

.8u8
. 034
. 118

.816
.039
. 145
.8u3 . 828
.045 . 038
.112 . 139
P20H16

.460
.093
- 446

. 859
. 022
<119

. 866
-.010
- 124

-873
-.00
- 129

-.843 .838
«035 .035
- 122 . 126

- 817 .824
- 049 .038
«-133 138

- 824 .815
-048 .060
« 127 2125
AB uG

.843 .874
-035 .051
«123 .075

- 829
- 037
- 134

- 836
.057
.107

-802
.030
- 168

~ 819
.049
«132

- 807 .820
.019 .038
- 174 142

~812
.050
. 138

- 810
.061
- 129

-822 .819
.080 .038
.098 . 142
AB UG

-905 .921
~-036 .033
-059 .046

-878 .897
-019 .037
- 104 .066

- 8041
- 035
- 124

- 862
053
- 085

-831 .834
.026 .036
<143 . 130
~831 .843
-036 .045
«132 2112
= 1.77

-894 .901
- 059 .026
-047 073

- 8049 .867
.034 .052
«117 .081

- 839 .857
-056 .043
-104 .100

.835 . 8U6
.057 .055
-108 .099

-816 .829
.049 .058
~135 . 113

«-817 .809
-060 .051
«123 .130
= 2.21

~934 .936
-063 .063
.003 .001

.910
- 024
2066

- 869 .

.031
- 100

- 850
.034
- 116

- 852

.023
-~ 125

.910

- 046

.044

- 878
- 051
.072

- 863
.053

- 084

861

.064 .

=075

-831 .

.068
=101

- 813

. 071
- 116

«934
- 031
.035

. 889



e

Table. 13 (continued)

INC1 INC2 INC3 INCU4 INCS INC6 INCT7 INC8 INC9 INC10

N T —— D — —— - D - - D — D  —————— - > D Dy - — D ——— - — —— - —

UL = 1.47
EL .449 .640 .799 .826 .858 .875 .890 .897 .897 .900
EG .085 .023 .041 .058 .043 .05% .070 .048 .101 .064
BS .467 .337 .160 .116 .099 .074 040 .055 .002 .037

OL = 2.20 '

EL .496 .740 .790 .807 .824 .843 .853 .870 .875 .882

EG .056 .029 .043 .030 .059 .056 .023 .084 .104 .079

ES 448 .231 .167 .163 .117 .101 124 047 .021 .039
UL = 2.94 '

EL .705 .770 .784 .805 .810 .822 .836 .853 .860 .862

EG .003 .035 .033 .062 .040 .059 .036 .086 .064 .082

ES .292 .195 .183 .133 .150 . 119 .128 .061 .076 .056
UL = 3.67

EL .807 .804 .797 .800 .786 .802 .816 .823 .832 .830

EG .019 .041 .031 .063 .065 .0ut .081 .059 .079 .075

ES .174 .155 .172 .138 .150 .157 .103 .118 .089 .096
UL = G.40

EL .823 .825 .804 .790 .781 .788 .735 .809 .797 .800

EG .059 .048 .041 .064 .076 .075 .074 .072 .095 .116

ES .118 .127 .155 .146 . 143 .137 .131 .120 .108 .085
----------------- P21T16 AB UG = 2.65 ==—————-—e——m—eee
UL = 0.73

FL .416 .481 .793 .840 .856 .867 .881 .879 .888 .885

EG .100 .080 .021 .046 .075 .073 .061 .082 .113 .090

ES .484 .439 .186 .114 .069 .059 .058 .039 .000 .024
UL = 1.47

EL .u468 .666 .775 .813 .837 .851 .860 .871 .875 .878

EG .060 .019 .045 .050 .067 .065 .064 .094 .093 .104

ES .472 .315 .180 .137 .095 .084 .076 .035 .031 .019
UL = 2.20 '

FL, .581 .748 .764 .788 .812 .826 .B837 .848 .854 .850

EG .033 .039 .036 .075 .050 .069 .067 .087 .086 .120

ES .387 .213 .200 .137 .138 .105 .096 .065 .060 .030
UL = 2.94 A

EL .709 .768 .777 .792 .799 .810 .321 .836 .834 .842

EG .002 .057 .034 .064 .063 .082 .081 .057 .100 .109

ES .289 .175 .189 .164 .139 _108 .099 .107 .067 .049
UL = 3.67

EL .820 .807 .791 .785 .796 .789 .82 .811 .817 .828

EG .017 .00 .043 .075 .063 .064 .094 .071 .113 .087

ES .163 .153 .166 .140 .141 147 .1J04 .118 .070 .085
~—————m—~e———-----~ P22J16 AB UG = 3.09 —-=--ccmmmmm—ee
UL = 0.73

EL .449 .564 ,808 .838 .865 .872 .885 .885 .889 .887
EG .116 .05 .051 .046 .063 .073 .092 .071 .123 .078
BS .435 .380 .142 116 .072 ,056 .023 .044 -.01 .035



Table 13 {(continuel)

- ——  —— — — S — —— —  —— T —— - ——— - - ——— T — - ———————

EL .482 .7u6 .783 .809 .829 .846 .855 .864 .868 .873
EG .079 .039 .033 .061 .090 .087 .054 .084 .126 .092
ES .438 .215 .184 .130 .08%1 .066 .091 .052 .005 .035

uL = 2.20
EL .589 .751 .766 .788 .803 .818 .835 .853 .848 .857
EG .042 .059 .057 .0S54 .073 .081 .068 .086 .108 .107
ES .369 .190 .177 .158 .124 .101 .097 .061 .044 .036
UL = 2.9n
BL .748 .776 .79 .791 .788 .808 .821 .827 .033 .829
EG .007 .066 .0u6 .085 .054 .072 .081 .101 .089 .099
ES .245 .158 .185 .124 _158 120 .099 .072 .078 .072
----------------- P23K16 AB 0G = 3.51 ~==c--cmmmmmem—
UL = 0.73
EL .407 .571 .764 .812 .846 .858 .8560 .867 .875 .870
EG .091 .066 .036 .061 .066 .085 .106 .095 .115 .093
ES .502 .363 .200 .127 .088 .057 .034 .038 .011 .038
UL = 1.47 : '
EL .499 .702 .745 .787 .801 .823 .837 .849 .849 _.844
EG .066 -.05 . 156 .075 .062 .101 .078 .087 .108 .133
ES .435 .348 .100 .138 .136 .076 .035 .065 .043 .023
- UL = 2.20
EL .592 .732 .744 .769 .783 .797 .816 .818 .837 .830
EG .052 .062 .061 .078 .054 ,.105 .071 .081 .131 .099
ES .356 .206 .196 .153 .162 .098 . 118 _101 .032 .071 "
----------------- P24UL16 AB UG = 3.93 --=-—ccmccama——-
UL = 0.73
EL .462 .640 .755 .790 .815 .834 .836 .855 .857 .859
EG .083 .055 .059 .075 .092 .100 .058 .096 .160 .106
ES .456 .305 .186 .136 .093 .067 .096 .049 -.02 .034
UL = 1.47
 EL .532 .735 .747 .779 .804 _.817 .826 .842 .852 .849
. EG .072 .062 .081 .066 .062 .102 .090 .109 .118 .120
4 ES .396 .203 .172 . 156 .134 _080 .083 .049 .030 .031
UL = 2.20
~-BL .635 .748 .764 .778 .800 .796 .814 .825 .839 .841
EG .045 .060 .057 .076 .084 .095 .113 ,090 .120 .109
ES .320 .192 .178 .146 .116 .109 .073 .084 .041 .050
—e——we———==-----~ P25M16 AB UG = U.30 --—-=-mmmmmee -—
UL = 0.73

EL .u81 .692 .770 .834 .836 .854 .859 .875 .877 .872

EG .080 .047 .067 .089 .089 .086 .117 .104 .135 .129

ES U040 .260 .163 .077 .075 .060 .024 .021 -.01 -.00
UL = 1.47

EL .588 .744 .773 .795 .820 .826 .8842 .857 .86U4 .862

EG .031 .082 .056 .074 .091 .111 .077 .138 .106 .130

ES .381 .174 .171 .131 .089 .062 .081 .004 .030 .008



-
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Table 13 (continued)
---------------- AT6A13 IN UG
UL = 5.96

EL .506 .472 .390 .513 .490

EG -.03 -.01 -.07 -.00 .027

ES .525 .537 .684 .489 .484
UL = 7.16

BL .555 .456 .567 .555 .567

EG -.05 .032 -.02 ~-.02 -.02

ES .493 .512 .450 . U622 .u56
UL = 8.35

EL .567 .579 .600 .588 .577

EG -.05-~-.02 -.01 -.01 ,000

ES .479 ,uu4 006 .023 .023
UL = 9.54

EL .584 .606 .628 .621 .635

EG -.02~.02 -.01t -.01 -.02

ES .632 .409 .381 .385 .383
UL = 10.74

EL .656 .655 .648 .632 .659

EG -.03 ~.01 -.01 -.01 -.00

ES .373 .35 .360 .374 ,343
UL = 11.93 '

EL .662 .678 .675 .665 .661

EG -.01 -~-.02 -.01 .000 .002

ES .347 .341 .330 .335 .336
-————w——==—==----- A16B13 1IN 0G
UL = 4.77

EL .409 .u405 .366 .384 .633

EG .025 .041 .016 .029 .000

ES .566 .554 .618 .587 .367
UL = 5.96

BL .837 .452 455 436 477

EG .019 .023 .022 .003 .050

ES .544 .525 .523 .560 .474
UL = 7.16 :

EL .523 .523 .526 .517 .517

EG -.00 ~-.00 .020 .013 .013

ES .478 .478 .454 .470 .470
UL = 8.35

EL .590 .517 .517 .573 .590

EG =.03 .029 .029 .018 -.01

. BS. .,437 .453 453 409 .422

UL =. 9.54

EL .580 .650 .659 .662 .315

EG .001 -.01 -.03 -,00 .147

BES .418 .364 .371 .342 537
UL = 10.74

EL .661 .669 .649 .646 .635

EG -.02 ~-.00 -.01 .015 .004

ES .362 .333

. 359

~991 1.01
-.03 -.01
.039 .008

-775 1.01
‘.06 -,.01
«283 .001

~559 1.01
~.00 -.06
- 443 048

-575 845
--00 --37
<429 .228

.582 .616
«009 .019
.u08 .365

~-654 .662
.002 .013
-344 .324
= 0.49

-979 .984
.021 .016
«010 .002

~ 966 .993
~-.04
.074 .003

"« T17 .975

-.04 .025 .

<318 .012

«596 .9u47
--l01
«~413 .090

.608 .781
.002 -.07
~390 .288

~-567 .588
046 .027

.007 .

—.0“ :

1.00
-.01
-. 01

1.01
-.01
-.01

1.01
-.01
-. 01

1.03
-.03
-.01

1.03
- 09
- 060

.6U2
-.01

-99
.009

.005 .

- 825
-.01

~339 .361 .388 .385 .182

1.00

-.00 .

-.00

1.01
-.01
--oo

1.00
-.01
-.00

1.00
~-01"
--00

1.00
-.00
--00

1.01
- 01
-.00

1.00
~=01
-p01



(continﬁeﬂ)
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Table 13
UL = 4.77

EL .419

EG -.00

ES .584
UL = 5.96

EL .u86

EG .026

ES .489
L = 7.16

EL .520

EG -.00

ES 475
UL = 8.35

EL .556

EG -.01

ES .U454
UL = 9.54

EL .611

BEG -.04

ES .U426
UL = 10.74

EL .653

EG .004

ES .343
UL = 11.93

EL .726

EG -.00

ES .276
UL = 3.58

EL .362

EG .080

ES .558
UL = u4.717

EL .419

EG .036

ES .545
UL = 5.96

EL .u78

EG .022

ES .500
UL = 7.16

EL .491

EG .023

ES .486
UL = 8.35

EL .561

EG .027

ES .413

-~ U433 414

.005
«562

~u72
.008
520

543
.022
.435

«585
.018
<397

- 606
.004
- 350

.636
.015
-349

.665
.017
.318

«310
- 094
- 596

- 423
- 534

- 188
. 027
- 484

-517
.052

031
- 421

. 031
. 555

. 454
- 044
- 501

.520
- 035
a 437

« 547
. 020
- 433

- 616
. 019
- 365

- 631
.023
- 346

- 653
. 028
- 318

A18D13

- 271
. 052
- 676

- 407
. 073
« 519

. 060
472

- 506
. 052
. uau2

- 516
. 053
. 432

- 420
-089
- 491

«626
~438

. 042
«522

.4u9
.064
.488

.510
.055
«434

-.498
-023
480

-555 .539
-ouu 041
-401 .420

. 025
«371

- 599
.039

.626
- 036
«337

- 6041

.613
.037
-350

~640
.035 .046
«325 . 314
IN UG

-318 .5u40
.135 .091
- 547 .369

-368 .557
-087 -.02
<545 .461

- U2
.062
-496

- 434
«066
.500

<472 462
-063 .074
- U65 .u6u

. 524 .509
-077 .078
«400 413

«~961
.025

-~ 837
-.01
-173

.703
-007
» 365

-539

-037 -.01

. 424

«567

.362 .22 .366

.602
«353

-627
084
«329

= 1.

- 935
-~ 065
.021

909
.063
.029

- 831
-.01
. 181

.663
-001
-~ 345

-.u8s
« 091
- 422

- 959
-0%1 .0us8
«009 .002

-936 .936
.064 .064
.026

<952
~-0u8
« 012

« 948
« 009
.864 .953
- 047
<148 .012
=390
-043

. 945
.005
- 050

«537
-357

- 625
-0%3
332 .325

- 799
-003
- 234

-.629
.046

- 952

.015 .

.052 .

76 ———mmmmmmmmmmm o=

«926 .920
.080 .

<074
-002 .001
.935 .890
«095 .110
.019 .022

~902 .906
.098 .094
-020 .019

.908 .900
.092 .100
-~ 029 .022

-7172 .909
«022 .091
»206 .018

-896
- 104
.007

- 904
.096
~009

.900
-100
.017

-~ 905

.095 .
<014

g

12



Table 13 (continued)

D . — . — A D e — O —— —— — — T — - D —— — - — - T - —— — ———— —— - o~

EL .608 .643 .602 .592 .558 .552 .545 .928 .910 .896
EG -.02 .028 .038 .048 .048 .070 .072 .008 .090 .104
- ES .012 .329 .361 .360 .394 .378 .383 .064 .017 .017
oL '

= 10.7¢4
EL .637 .656 .639 .604 .614 .550 .556 .790 .937 .900
EG .004 .022 .035 .0u8 .070 .065 .078 .210 .063 .068
ES .359 .323 .325 .349 .316 .385 .355 .239 .009 .032
UL = 11.93
EL .670 .682 .668 .638 .642 .624 .608 .601 .800 .903
EG .034¢ .042 .032 .042 .062 .063 .069 .071 -.01 .097
ES .296 .276 .300 .321 .296 .314 .323 .328 .212 .019
----------------- A19E13 IN 0G = 3.53 --=----=—=veme=—-
UL = 3.58

EL .347 .313 .315 .290 461 .866 .870 .868 .860 .862

EG .110 .098..131 .104 .119 .134 .130 .132 .140 .138

ES .543 .589 .554 606 .20 .016 .013 .016 .014 .00U
UL = 4.77

EL .460 .419 .402 .378 .359 .837 .852 .858 .852 .847

EG .031 .073 .110 .122 .098 .070 .148 .142 .148 .153

ES .509 .508 .489 .501 .544 ,093 .022 .010 .013 .006
UL = 5.96

EL. .U453 .469 _4348 _416 .403 .586 .586 .841 .839 .832

EG .050 .080 .110 .108 .109 .099 .414 .159 .161 .168

ES .497 .u471 .u56 .476 .u88 .315 144 .013 .025 .019
uL = 7.16

EL .522 .552 .501 .499 .451 .434 .824 .810 .814 .808

EG .023 .057 .060 ~117 .108 .100 .082 .190 .186 .192

ES .0455 .391 439 _.384 .431 465 .094 .038 .021 .01
UL = 8.35

EL .563 .5%66 .559 .517 498 U479 .627 .795 .787 .787

EG -.03 .011 .120 .102 .117 .118 .071 .205 .213 .213

ES .06S .023 ,321 .381 .385 .403 .302 .041 .034 .030
UL = 9.54

ElL. .628 .608 .569 .530 .540 .509 .507 .681 .779 .781

EG .024 .053 .082 .129 .124 .109 .120 .093 .221 .219

ES .348 .343 .349 .341 .336 .382 .374 .227 .049 .039

uL = 10.74
EL .636 .639 .611 .567 .576 .545 .535 .517 .705 .773
EG .059 .058 .078 .094 .123 .125 . 136 126 131 .227
ES .306 .303 .312 .339 .301 .330 .331 .358 .164 .049
UL = 11.93

EL .652 .665 .622 .602 .594 .576 .530 .574 .584 .799

EG .089 .078 .083 .104 .119 .110 118 124 .130 .071

ES .259 .257 .295 .294 .287 .315 .302 .302 .286 .130
UL = 3.58 '

EL .316 .327 .354 _.284 451 .8u4 .865 .859 .857 .853

EG -.04 .080 .289 .135 .130 .129 .135 .141 .143 .147

ES .728 .593 .357 .581 .420 .027 -.01 .004 .011 -.01



(continued)

Table 13
INC1 INC2 INC3 INCH INCS5 INC6 INC7 INCS8 INC9 INC10
T S A20 F13 IN UG = 5.25 =—====-mm—m—mmeeme
UL = 4.77 ‘ '
BL .436 .395 .372 .379 .349 .798 .866 .874 _.868 .860
_ EG .074 .102 .130 .165 .119 .055 .134 .126 .132 .140
ES .490 .503 .498 456 .532 . 147 -.01 -.01 .005 -.01
UL = 5.96 )
EL .443 .439 .424 _.398 .381 .541 .814 _.830 .828 .818
EG .070 .108 . 132 .151 . 148 .098 .186 .170 .172 .182
ES ,.487 .453 444 452 471 .361 .030 .007 .019 .003
oL = 7.16 -
BL .U82 .480 ,u462 426 .808 .391 .771 .801 .813 .799
EG .081 .093 .135..153 .156 .145 .132 .199 ,.187 .201
ES .36 .n27 403 421 _435 .06 098 022 .032 -_01
UL = 8.35 ]
EL .508 .522 .498 .463 .461 .455 .600 .765 .771 .753
EG .069 .105 . 123 135 .158 .153 .084 .178 .229 _2u7
ES .8424 .373 .379 .403 .381 .392 .315 .056 .014 .023
UL = 9.54 : .
EL .624 .552 .508 .512 .u485 471 .470 .640 .733 .719
EG .057 .118 . 118 . 149 .152 .162 .173 .108 .267 .281
ES .319 .330 ..374 .339 .364 .367 .357 .253 .078 .040
UL = 10.74 i .
EL .656 «614 .553 .,539 543 .516 . 496 .U492 .655 .711
EG .079 .104 .117 .135 .173 .168 .171 . 176 .111 .289
BES .265 .282 .329 .325 .284 .316 .333 .332 .234 .045
UL = 11.93 '
EL .693 2693 .605 o601 .577 573 564 ,5U43 ,543 .5U6
EG .092 .075 .103 .132 .122 _151 .154 .156 .173 .180
ES .215 .231 .292 .266 .301 .276 .281 .301 .284 .274
e eccce—<dee== A21G13 IN 06 = 7.01 =--- ——— -
UL = 2.39
BL '.288 .183 .195 .167 .508 .755 .772 .765 .765 .753
EG .217 . 146 . 196 .177 .184 _2u5 ,228 .235 .235 .2u47
ES .Q95 .670 .609 .656 .307 .043 .051 .023 .034 .035
UL = 3.58 o
EL .370 .296 .288 .282 .379 .762 .782 .777 .775 .771
EG .130 .123 . 150 . 147 .138 .159 .218 .223 .225 .229
ES .500 .S580 .562 .571 .484 ,079 .029 .039 .040 .026
UL = 4.77 o '
EL .366 .366 .358 .363 .375 .732 .816 .818 .818 .807
EG .109 .144 .126 .140 .162 .083 .134 .182 .182 .193
ES .525 .490 .516 .497 .63 .185 .017 .035 .007 .014
UL = 5.96
EL .406 .019 .406 .402 .410 .438 .774 _.790 .794 _.785
EG .112 .112 . 152 .126 .128 .189 .153 .210 .206 .215
ES .0482 .u469 .uuz‘-u72 ~u62 .372 .073 .016 .0146 .013
UL = 7.16 : :
EL, .432 .0435 430 432 .427 .437 .673 .766 .778 .776
BEG .122 .126 .129 .155 .153 .139 153 ,234 .222 .224
ES .0G46 .439 .441 .412 .421 .424 .13 .000 .039 .018




Table 13 (continued)

UL = 8.35 -
EL .532 .u84 066 .U64 469 470 .478 .691 .736 .745
EG .080 .135 .128 .157 .182 .162 .157 .188 .264 .255
ES .388 .381 .u407 .380 .349 .368 .365 .121 .026 .033
UL = 9.54 '
BL .533 .511 .505 .503 .492 .490 .495 .502 .684 .702
EG .102 .138 . 147 .170 .182 .175 .183 .176 .236 .298
ES .365 .350 .348 .327 .327 .335 .322 .322 .080 .037

UL = 10.74
EL .642 .542 .531 .507 .505 .488 .494 .496 .522 .672
EG .102 .129 .173 .163 .186 . 187 .184 .202 .222 .252
ES .256 .329 .296 .330 .309 .324 .323 .302 .256 .076
----------------- A22H13 IN UG = 8.74 ==——mm————————ee
UL = 2.39

EL .277 .230 .206 .215 .391 .772 .790 .787 .776 .776

EG .161 .157 . 140 .192 .232 .228 .210 .213 .224 .224

ES .562 .614 .653 .593 .377 .029 .036 .006 .017 .018
UL = 3.58

EL .207 .216 .222 .237 .237 .793 .802 .813 .808 .804

EG .193 .187 .199 .181 .236 .109 .198 .187 .192 .196

ES .600 .599 .579 .582 .527 .098 .019 .005 -.00 .010
UL = 4.77 '

EL .501 .270 .283 .251 .276 .662 .8)1 .803 .814 .812

EG .458°.192 .224 .180 .211 .100 .199 .197 .186 .188

ES .042 .538 .492 .570 .512 .237 .025 .015 -.01 -.01
UL = 5.96

EL .687 .382 .365 .358 .362 471 .758 .780 .784 .789

EG 130 .147 .178 .193 .179 .116 .2)2 .220 .216 .211

ES 423 .471 .457 .450 .458 .413 .041 .032 .024 .011
UL = 7.16 : '

EL .512 .370 .320 .365 .337 .338 .638 .778 .787 .778

EG .452 .181 .184 .217 .214 200 . 178 .222 .213 .222

ES .036 .449 .496 .418 .449 .462 .137 .028 .034 -.01
UL = 8.35

EL .554 476 .u437 .4u8 435 427 .435 .739 .781 .788

EG .061 .145 .153 .175 .188 .172 .2)2 .192 .219 .212

ES .385 .379 .410 .376 .378 .401 .364 .069 .021 .000
UL = 9.54 '
BL .483 .49 478 .479 .477 .486 .433 .584 .712 .736
EG .183 . 147 .155 . 177 .178 .171 . 155 . 185 .222 .264
ES .374 .359 .367 .344 .345 .343 .353 .230 .066 .020
10.74 ‘ .
EL .577 .492 461 U458 460 .4U9 .40 .U472 .613 .719
EG  .157 .187 .191 .198 .212 .207 .218 .219 .182 .281
ES .266 .321 .348 .344 .324 .344 .322 .309 .205 .070
uL = 2.39 Do ‘

EL .295 .229 .218 .214 .374 .806 .811 .804 .797 .788

EG 121 .162 . 174 218 ,235 .194 .189 .196 .203 .212

ES .584 .608-.608 .571 .391 .029 .0t14 -.01 .007 .006

UL



Table 13 (continued)

EL .267 .257 .279 .292 .322 .753 .734 .786 .784 .777

EG .235 .093 .204 .159 .188 .140 .216 .214 .216 .223

ES .498 .650 .516 .549 .490 .106 .016 .007 .019 .000
oL = u.77

EL .346 .341 .342 .336 .357 .651 .775 .790 .786 .786

EG .180 .196 . 189 .142 171 .118 .225 .210 .214 214

ES .U474 .G64 ,u68 .521 .472 .232 .038 .005 .001 .007
UL = 5.96

EL .346 .228 .308 .292 .303 .482 .760 .773 .797 .800

EG .296 057 .225 .187 .203 4167 . 166 227 ,203 .200
‘ ES .358 .715 471 .521 ,494 _350 .074 .008 .001 .006
UL = 7.16

EL 477 .220 .308 .329 .326 .338 .680 .778 .793 .802

EG .246 .050 .201 .246 .225 .217 .166 .222 .207 .198

ES .277 -730 .491 .425 .48u9 445 _.155 .056 .003 -.01
UL = 8.35

EL .478 .301 .395 .399 .400 .405 .440 .736 .790 .803

EG .284 .032 .196 .211 .199 .172 .205 .154 .210 .197

ES .238 .667 .u08 .390 .400 .423 .355 .110 .027 -.01
UL = 9.54

EL .467 .3487 417 425 441 428 454 _.512 .753 .787

EG .297 .054 .191 .198 .207 .180 .132 .222 .190 .213

ES .236 .600 .392 .377 .352 .396 .354 .267 .057 .012

UL = 10.74
EL .571 .386 .479 .474 .495 .478 .43%1 .519 .609 .776
EG .322 .017 .188 .185 .218 .175 . 179 .196 .178 .183
ES 107 .597 .333 .341 .292 .346 .329 .285 .212 .041
————m———————————- A24J13 IN UG = 12.17 ~==cccccccnaca-a
UL = 2.39 '

BL .274 .224 .203 .189 .395 .765 .731 .779 .768 .765
EG .162 .187 .209 .177 .281 .235 .219 .221 .232 .235
EsS .564 .589 .588 .634 .364 .021 -.01 .033 .016 ~-.02
UL = 3.58
EL .27t .294 _301 .302 .349 .759 .786 .788 .782 .786
EG 171 .191 .188 .159 .192 .160 .214 .212 .218 .214
ES .557 .515 .511 .538 .459 .081 .038 .006 -.02 -.01
4.77 :
EL. .287 .308 .319 .339 .346 .625 .776 .783 .780 .783
EG .210 .195 .207 . 174 .182 . 164 .224 .217 .220 .217
ES <503 .497 .474 .487 .472 .210 .050 -.00 .021 -.02
UL = 5.96
EL .335 .360 .373 .374 .382 .428 .723 .785 .796 .792
EG .178 .180 .185 .179 .180 .195 . 185 .215 .204 .208
. ES .U487 .459 .u442 447 .437 .378 .093 .002 .013 -.02
uL = 7.16
EL .383 .407 .399 .396 .401 .419 .638 .761 .787 .794
EG .154 .174 .189 .190 .199 .188 .169 .239 .213 .206
ES .463 .419 .412 .413 .400 .393 .193 .058 .006 -.01

UL
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Table 13 (continuel)

UL

UL

UL

UL

UL

UL

UL

UL

----------------- A2uJ13 IN
8.35
EL .465 .0651 .4S0 .459
EG .128 .191 .169 .187
ES .406 .358 .381 .354
9.54 .
EL 458 .479 .446 .462
EG .170 .205 . 171 .185
ES .371 .316 .383 .353
----------------- A25K13 IN
2.39
EL .308 .200 .192 .183
EG .176 .194 .203 .197
ES .516 .606 .605 .620
3.58
EL .297 .288 .301 .308
EG .166 .194 .177 .184
ES .537 .518 .523 .508
4.77
EL .296 .313 .3346 342
EG .222 .210 .199 .173
ES .484 .478 .467 .485
5.96
EL .300 .315 .334 .352
EG .211 .197 . 193 .218
ES .489 .487 .472 .430
7.16
BL .316 .372 . 382 .400
EG .187 .208 .186 .188
ES 496 .20 .0432 411
8.35
EL .389 .408 .421 .447
EG «205 .190 . 104 209
ES .406 .02 .396 .34
9.54
EL .506 .422 .435 o459
EG .193 .194 .176 .203
ES .301 .384 .388 .338
--------------- A26L13 IN
2.39
EL ,211 .196 . 178 .178
EG .217 .207 .227 .216
ES .572 .597 .595 606
3.58
EL .303 .258 .253 .250
BG .202 .231 .206 .207
ES .095 .510 .541 .542

~861
-~ 186
353

.496

207
-297
UG

-370
- 250
<377

- 302
«179
- 480

- 357
<171
~472

373
- 196
431

<010

. 176
- 410

-448
- 176
«376

- 0499
~234
-268

oG

~27T1h
- 341

-290
-227

.483

= 13.34

- 152
- 164

.625
- 153
«222

~413
- 185
-402

431
.182
.387

. 454
. 182
.364

.459
- 185
~ 356
= 15.64

- 757
- 06U

702
- 189
- 109

~7174
«226 .219
~021 -.00

711
~236 .2u1
<052 .020

~ U461
<171 .213
-368 .269 .

~461 .686
- 171
-368 .124

- 190

.504 . 544
L161 2211
.334 .245

<774 .767
~226 .233
-.01

e 01
- 781

» 769 .778 .
«251 .222
«062

.005
-759

.615 .748
.204 ..252
.181 . 037

.467 .680
.382 .110

.518 .

«7176 .773
<224 .227
.003 -.02

~709 .751
«251 .249
.028 -.01




(continued)
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Table 13
UL .77

FL .328

EG .205

ES .467
UL 5.96

EL .374

EG .251

ES .375
UL 7. 16

EL .348

EG .187

ES .465
UL 8. 35

EL .330

EG .250

ES .420
UL 9.54

EL .u443

EG .232

ES .325
UL 2.39

EL .169

EG .377

ES .455
uL 3.58

EL .230

EG .230

ES .539
UL 4.77

EL .287

EG .171

E3 .5u42
UL 5.96

EL .293

EG .199

ES .508
UL 7.16

EL .393

EG .219

ES .389
UL 8.35

EL .346

EG .219

ES .435
UL 9.5u

EL .354

EG .261

ES .385

-269 .274
«215 . 235
.516 .49

- 282 .292
«231 .231
- 487 477

<370 .371
.416 .u48

«372 .396

<219 . 201

~409 .402

.41
.198

- 438
. 220
. 388 .3u3
A27M13

- 096
- 251

- 090
-276
.653 .633
<224
- 215
. 561

- 200
- 519

. 286
229
- 406

303
- 242
- 454

- 202
251
<507

. 260
.269

«291
- 250
- 455

«307
. 220
-469

- 369
226

. 399
. 211
- 390

.430 631
.235 . 206
.335 .362

- 108
.234
.658

.240 .285
. 220
.536

<725
- 183
.092

.316 . 331
-203 '
~U82 U852

- 630
-173
« 197

-369
«215 .191
~-016 . 403

. u27
<212
«361

<412 401
227 . 204
.361 .394

360
- 223
~ 417

- 432
-234
-~ 334

~41u
.193
-394

<434
-214
« 351

.422 .482 .433
- 194 264 .192
.384 .254 .375

- 286

#7558 761
~202 .239
.035 -.00

-729 .756
-271 .244
055 .028

=653 .736
-.225 .264
-122 -.01

L4717 .696
«261 .236
.262 .069

-2%9 .198
.288 _165

<457
. 226
307

. 501
.238
« 261

.759
- 201

.« 009 .

.734
266

.022 .

.693
-192
.115

-758
<242
-.01

« 754
.206
.001

-758
-.0n

-758
-202
.054

. 747

«253 .

.004

«719 .

. 246
- 035

-677
<211
<111

-+ 01

--01

-731
<269
-017



'Table 13

- 991
.033

-~ 175
-.04
-260

539
- 008
-453

-« 566
.006
- 428

«575
~019
- 406

- 626
-010
-364
= 0.

-979
-021
-'02

-966
-.01
-040

<117
--00
-.284

.583
-.01
- 025

-535
-.18
-~ 6U8

548
-049

(continued)
----------------- A14A13 AB gG
UL = 5.96 A

EL .492 .455 .436 .480 .446
EG -.01.011 .020 -.00 .015 -.02
ES .516 .536 .Su4u 522 .539
uL = 7.16 ‘
EL .551 .802 .526 .521 .537
EG .001 .037 -.01% .000 -.00
ES .448 .561 .482 .479 .465
UL = 8.35 s
BL .552 .5%9 .58%1 .564 .557
EG -.03 -.01 .003 -.01 .010
ES .479 .455 .416 .441 .433
UL = 9.54
EL .562 .587 .621 .597 .622
EG -.01~-.01 .000 -.01 -.01
ES .450 .424 .379 .408 .390
UL = 10.74
EL .644 .626 .654 .607 .636
EG -.02 -.01 .006 -.00 -.00
ES .379 .388 .340 .397 .366
UL = 11.93
EL. .631 .658 .654 .637 .634
EG -.00 -.00 .006 .009 .010
ES .370 .34 .340 .354 .356
----------------- A16B13 AB UG
OL = 4.77 ‘
EL .418 .u88 435 441 .633
EG -.08 .072 .009 .007 -.03
ES .661 .040 .556 .553 .401
UL = 5.96
EL .434 448 U442 _445 _uus
EG .028 .031 .017 .027 .025
ES .538..521 .541 .528 .527
UL = 7.16 .
EL .516 .495 .506 .500 .487
EG .026 .002 .030 .027 .011
ES .458 .503 .464 .473 .502
UL = 8.35
EL. .579 .509 .509 .556 .585%
EG -.02 .039 .039 .010 .001
ES 442 052 .uS52 .u34 413
UL = 9.5¢4
EL .590 .660 .667 .686 .385
EG -.00 -.01 -.03 .029 .268
ES .413 .354 .367 .285 .3u47
UL = 10.74
EL .658 .64 .643 .625 .621
EG -.01 -.01 .006 .015 .011
ES .349 .362 .351 .360 .368

~403

1.1
"001

1.00
-.01

1.00
-.00

»002 -.00 -.00

1.01

«91

1.J1
-=03
-.020

-~ 845
- 199

«532
«020

.611
.010
379
49

- 9804
.016
.002

- 993
<027
.0)9
975

. 025
.018

1.01
-.01
-.01

1.01
-.01

1.03
-.03

1.03

1.01
-.01
-.00

1.00
-.01
.003

1.01
-.01
.006

1.04

1.00
-.00
- 01

1.01
'.01

1.00

-.05 -.04 -.01
-389 c019 --01 --01

-672
.030
- 298

- 982
.018
- 000

- 991
- 009
-.00

. 982
-018
.003

~947 .973

-p02
«073

- 781
T 04
- 259

«559
-031
- 400

-027
- 002

-~ 991
- 009
- 005

825
-026
- 149

1.01
-.02

1. 01



Table 13 ‘(continued)

. A17C13 AB UG = 0,92 ——=—m==——m—mmmmm
UL = 4.77 '

EL .410 .428 .459 .370 .626 .961 .959 .952 .9u47 .942

EG -.01 .007 .098 .031 -.02 .031 .041 .0u48 .053 .058

ES .596 .565 .443 .599 .393 .008 -.00 .007 .004 .023
UL = 5.96

EL .0468 .4u45 ,u28 .416 .416 .837 .936 .936 .934 .929

EG .042 .015 .052 .058 .063 .030 .054 .064 .066 .071

ES .490 .539 .520 .526 .520 .133 .020 .015 .016 .024
UL = 7.16

EL .521 .517 .502 .483 .481 .703 .952 .948 <945 .945

BEG .023 .024 .037 0461 .053 -.04 .008 .052 .055 .055

ES .455 .459 .461 .476 .466 .336 .006 .009 .011 .010
UL = 8.35 ’ . :
EL .540 .567 .536 .534 .517 .525 .864 .953 .946 .942
EG -.00 .021 .032 .044 .041 .044 .022 .047 .054 .058
ES .461 .011 433 ..423 ., 64402 .32 114 012 .010 .017
9.54 : :
EL .557 .672 .603 .584 .576 .571 .531 .945 .943 .934
EG -.08 .047 .020 .018 .028 .032 048 .039 .057 ,066
ES .523 .281 .377 .397 .396 .397 .371 .016 .017 .021
UL = 10.74

BL .634 .623 .618 .596-.604 .580 ,584 ,799 .959 ,952

EG .005 .021 .029 .029 .0u47 .045 .052 .012 .041 ,048

ES .360 .35 .353 .375 .348 .375 .364 _.190 .004 .012

t

UL

UL = 11.93
EL .721 .647 .645 .627 .603 .613 .606 .621 .839 .957
EG .008 .021 .038 .042 .037 .051 .047 .056 .030 .03
ES .271 .333 .317 .331 .360 .336 .347 .323 .131 .010
—=—===—————————-- A18D13 AB UG = 1.76 =====m=——mm—————
UL = 3.58

EL .356 .328 .342 .315 .540 .935 .926 .920 .922 .905

EG .021 .074 .117 081 .113 .065 .074 .080 .078 .095

ES .623 .598 .541 .605 .347 .010 .002 .012 -.,01 .012
UL = 4.77

EL .398 .414 .390 .353 .557 .909 .905 .890 .896 .892

EG .023 .048 .065 .084 .021 .063 .095 .110 .104 .108

ES .579 .538 .545 .563 .u422 _,029 .007 .022 .007 .025
UL = 5.96 :

EL .851 .467 .435 .617 424 _831 .902 .906 .904 .885

EG .027 .038 .054 .069 .093 .010 .098 .094 .096 .115

ES .521 .495 .511 .515 .483 .158 .020 .008 .015 .022
uL = 7.16

EL - .471 .492 .477 .444 .459 _663 .908 .900 .900 .890

EG .041 .059 .055 .072 .109 -.01 .092 .100 .100 .110

ES .488 .449 .468 .484 .432 .345 .023 .022 .017 .026
UL = 8.35 .

EL .540 .537 .508 .497 .490 472 .772 .909 .905 .888

EG .029 .042 .068 .073 .082 .099 .056 .091 .095 .112

ES .431 .421 .424 .430 .428 .429 .172 .012 .014 .027

e
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Table 13 (coantinued)
----------------- A18D13
UL = 9.54 :

BL .593 .631..585

EG -.01.034 .081

ES .420 .335 .375
UL = 10.74 :

EL .622 .648 .621

EG .011.031 .039

ES .366 .321 .340
UL = 11.93

EL .666 .667 .657

EG .043 .044 .038

ES .290 .289 . 305
----------------- A19E13
UL = 3.58

EL .337 .313 . 305

EG .092 .104 .113

BES .571 .583 .582
UL = 4.77

BL, .431 .386 .363

EG .061 .095 .118

ES .508 .519 .519
UL = 5.96

EL .U446 441 .u418

EG .061 .090 .107

ES .0493 .469 .475
UL .= 7.16

EL .492 ,542 .u481

EG .022 .079 .070

_ ES .u485 .380 .u4u9

UL = 8.35

EL .548 .543 _.537

EG .012 .039 .13¢6

ES .u444 418 .326
UL = 9.54

EL .613 .595 . 547

EG .039 .074 .087

ES .348 .331 .366
UL = 10.74

EL .613 .625 .587

EG .070 .076 .089

ES <317 .299 .324
UL = 11.93

EL .659 .673 .637

EG .085 .074 .087

ES .255 .253 .276
UL = 3.58

EL .302 .302 .343

EG .010 .093 . 306

BS .689 .606 .351

~-583
~ 058
«359

<579
- 049
~372

«630
051
«319
AB

. 289
-110
- 601

- 338
~130
- 532

<399
.105
- 495

.461
.097
- 4062

-~ 485
-112

-~ 495
119
.386

~550
- 114
«337

-600
-088
-312

. 152
-587

-527
-~ 081
~832

-585
- 068
-347

~621
. 061
~ 318

UG

pu61
-~ 141
-~ 398

- 328
.130
. 582

- 395
-« 119
- 487

- 110
- 448

~477 U436 .627

-1u4

=379 .047 .262

~512
- 121
-367

- 536
« 120
-344

«595
-~ 108
«297

- 451
- 158
~392

- 534
-073
-393

«551
.082
«367

-601
.063
«336

- 866
- 134
-016

- 837
-093
« 070

- 586
.116
- 298

-415
- 116

<117

-492
. 123
.385

«512
- 130
.358

-574
. 093
~333

-.844
- 129
.027

= 3.53

«531
079
-390

.928
- 0u7
.025

546 .790
~083 .210
<371 .206

»596 .583
«975 .074
«~ 329 .342

-~ 870
<130
025

-~ 868
-« 132
. 005

.852 .858
L1488 162
.017 .021

.586 . 841
<414 . 159
~150 .007

.824 .810
. 160 . 190
.036 .05

- 795
- 205
«052

-~112

- 483
- 126
391

. 681
. 143
176

510 .507
<147 .152
<343 .341

.596 .579
2121 116
233 .305

.855 .859
135 141
.004 .004

«910 .

.090
.017

<937 .

.063
.003

-800
.028
-173

-860 "
- 140
.014

. 852
. 148

-019 ,

- 839
-161
.014

.814
-186

«015 .

- 187

<213

034 .

-779
. 221
.044

.708
-159

- 137 .

«592

.126 .

-282

. 857
-.01



Table 13

(continued)

UL

UL

UL

UL

- UL

uL

UL
UL
UL

UL

10.78

4.77
EL .410
EG .063
BS .526
5.96

EL .u428
EG .108
ES .~063
7.16
EL .469
EG .088
ES .843
8.38

EL .508
EG .078
ES .U418
9.54

EL .631
EG .053
BS .316

-662
«099
<239

EL
EG
ES
11.93
FL.
EG

-694¢
- 106
199

EsS .508
5.96
EL
EG
ES
7.16
EL
EG

ES

- 378
-118
-504

~446
- 107
447

- — . - - - —— D - - —— D D WD AP T L - - D ——— D w—— " =

-378
- 110
~512

- 411
- 122
-~ 468

- 473
- 107
420

« 507
« 096
- 397

« 552
<107
.31

.588
-~ 094
«317

- 702
- 099
.199

. 346
- 121
. 533

. 380

<121
.'500

-840
. 129
- 430

. 491
- 126
. 383

« 522
122
« 356
« 545
- 127
.328

-.588
. 105
-306

A21613

- 174
- 201
« 625

- 277
- 161
- 562

361
- 136
. 504

- 379
. 149
«U72

- 447
« 132
422

'« 355

<336

.798

- 155 . 137 . 101

- 490

- 369
-165
- U466

«395
« 135
- 470

<« 455
- 139

-~ 806

«503
126
«371

546
- 160
<294

«386
-« 134
-.280
AB

-« 145
- 182
-673

- 271
.158
571

363
-~ 130
«502

- 378
- 144
<479

447
- 154
<399

<527
. 348
.159
- 893

.383

- 147

~0470

- 437
- 137
- 0827

-499
156
«345

»502
- 108
~349

« 375
- 1040
- 285

UG

508
-207
+285

=379
.138
. ugy

«372
- 136
492

- 387
«150
-463

841
- 106
<413

«101
- 501
«132
-~ 326
-395
- 428

448
156

-866 .874 .868

- 130
-901

-814
- 186
» 024
771
. 086

600
«102

» 126
-~ 002

- 830
- 170

-007 .019

- 801
-.00

- 765
» 229

~396 .298 .006

-~082
«162
«356

- 489
-~ 159
«353

- 343
- 1042
«313

« 7155
- 245
- 048

«762
-« 176
«062

7132
- 111
- 157

- 418
-200
-382

-450.

«115
- 435

- 157
- 376

.433
<177
.339

«540
- 149
311

.772
. 228
. U39

-782
-218
»029

.816
.029

=774
. 138
-038

<673
- 169
. 158

« 640
113
. 247

- 487
- 189
«323

»530
«162
.308

.765
.235
. 045

177
-223
- 050

‘-« 818
- 182
.007

- 790
.210
.033

- 766

-230.

.022

~-132

-.00 -

.828

.813

<177 . 183 . 199 . 187

.038

771
«229
-036

733
«267

.039 .

. 655
"« 145
« 201

«531
'« 290



Table 13 (coatinued)

EL .523 .465 .450 .448 444 .462 .461 .691 .736 .745

EG .115 .13 . 141 .165 .150 . 195 . 160 .215 .264 .255

' ES .362 .401 .409 .388 .407 .343 .379 .093 .032 .021

UL = 9.54

BL .513 .485 .468 .473 .453 .448 .4563 .495 .684 .702

EG .183 .163 .149 .180 .173 .162 . 188 .236 .26u4 .298

- ‘BS - .344 .352 .383 .347 .374 .390 .3%9 .269 .053 .037
oL

= 10.74
EL .68 .557 .525 .515 .518 0492 .493 .506 .530 .672
EG .099 .138 .143 .159 .191 .174 .161 .,202 .223 .252
ES .253 .305 .332 .326 .291 .334 .336 .292 .246 .076
----------------- A22H13 AB UG = 8T8 —---emc——m—e—
UL = 2.39 ‘ .

EL .279 .238 .218 .219 .391 .772 .790 .787 .776 .776
EG .129 .163 .162 .168 .248 .228 .210 .213 .224 .224
ES .592 .598 .620 .614 .360 .029 ,030 .001 .040 .000
UL = 3.58 <
EL .304 .293 .287 .309 ,300 .793 .802 .813 .808 .804
EG .171 .170 .128 .145 ,194 .160 .198 .187 .192 . 196
ES .526 .538 .585 .5U6 .506 .047 ,019 -.00 .035 —.01
677 s . ,
EL .428 .359 .359 .350 .358 .662 .8)1 .803 .814 .812
EG .101 .148 .159 . 158 .154 .129 .199 .197 .186 .188
ES .471 .493 .482 .492 .488 .209 .059 -.01 -.01 -.01
UL = 5.96 ' B | |
EL .467 .804 .390 .377 .381 .471 .758 .780 .784 .789
EG .112 .130 .182 .167 .148 .122 .184 .220 .216 .211
ES .421 .465 .428 .457 .471 .407 .058 .015 .002 .011
UL = 7.16 - : |
EL  .410 .442 410 .422 410 .414 .638 .778 .787 .778
EG .133 .180 . 167 .150 .178 . 162 , 187 .222 .213 .222
ES .U57 .418 .23 .429 412 .428 176 .017 .036 —.01
8.35 o - |
FL .539 .456 .616 .433 410 .414 . 423 .739 .781 .788
EG .076 .149 .158 .188 .184 .190 .219 .203 .219 .212
ES .385.395 .626 .378 .407 .396 ,358 .058 .015 .012
UL = 9.54 3 .
EL .457 .469 .453 .649 .453 .462 .460 .584 .712 .736
EG .163 .165 . 179 .175 . 195 . 189 .183 . 196 .216 .264
ES .380 .366 .368 .376 .352 .389 .356 .219 .072 .044

UL

UL

UL = 10.74 :
EL .592 .503 .480 .482 .470 .480 .456 .482 .613 .719
EG .150 .165 . 182 .197 . 181 .220 .186 . 197 .199 .281
ES .258 .332 .338 .320 .3489 .300 .348 .320 .188 .0u46
UL = 2.39 ‘ :

EL .298 .236 .219 .212 .374 .806 ,811 .804 .797 .788
EG .127 .182 .167 .188 .235 .194 .139 . 196 .203 .212
ES .575 .580 .613 .600 .391 .012 -.00 . 003 .007 .006



Table 13

(continued)

- - ——— - —— - D - - - —— . —— — - - — e - — = -

—=mm——e———e————-- A23I13 AB

;UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

]

t

L}

3.58
EL .285
EG .126
ES .589
4.77
EL .348
EG .156
FS .0496
5.96

" EL . 350
EG .240
ES .4810
7.16
EL .478
EG .207
ES .315
8.35
EL  .471
EG .226
ES .303
9.54
EL .472
EG .302
ES .226

10.74
EL .567
EG .301
ES .132
2.39
EL .248
EG 237
ES .515
3.58
EL .272
EG .179
ES .549
.77
EL .287
EG .225
ES .488
5.96
EL .313
EG .181
ES .506
7.16
EL . .387
EG .168
ES .U46

.296 . 306
.118 .169
- 586 .526

<341 .343
- 162 . 156
<497 .501

- 274
. 051
- 675

- 320
. 184
- 4Yb

- 276
. 056
- 669

. 336
. 187
- 1477

.348
«025

<412
- 166
<422

344
~0uy

.612

- 424
- 199
- 377
.427 .u89
.025 .166
.5u8 . 345
A24J13

. 182
- 203
.616

- 153
- 200

- 29U
191
.515

- 301
. 188
511

«304
« 192
«504

-309
. 178
- 513

. 345 . 352
-199 .185
-.456 . 464

- 400
- 166
- 434

. 389
- 177
. 438

- 646

«323 .3u8 .

-.149

-~ 528 .0482 ,

.348
«170 . 163

w882 4875

- 330
-196 .190
-u74 '

- 340
207
- U453 . U469

414
-176
-410

~U427 427 .

197

~376 .393 .

-488 .u491
172 171
-~ 3080
AB UG

.150 .395
-219 .258
.632 .347

.302
- 154
.544

349
.192
. 459

«331
- 156
.513

.342
<179
-480

- 350
-183
-862

-~ 365
- 189
~ 08486

- 389
.183
. 428

-~ 396
-196
.408

- 502
- 180

« 765
«235
- 038

- 759
- 154
-« 086

«625
- 176
- 199

- 415
«212
-372

- 811
-180
- 109

~ 188
.216
-028

«775
-225
-032

.178

5 - 063

-680
«133

. 786
<214
-007

790
- 210
".-01

- 173
« 227
- 008

«778
«222

-137 .011

. 4569

-213
- 317

. 200
- 339

- 505
- 157

~338 .317 .328
= 12.117

-219
.023

-786
<214
.03

-776
. 220

723
213
- 064

-~ 638
«192
-~ 170

~ 736

~ 165 .

. 099

-516
-225

«259 .

-~ 524
- 171

.787 .79
«213 .206
«028 -.0U

1

[\
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Table 13 (continued)

EL .443 .429 ,427
EG .139 .196 .175
ES .417 .375 .398

UL = 9.54
FL .438 .457 .425
EG .188 .210 . 187
ES .374 .333 .388
me—m———m—e———e—- A25K13
UL = 2.39
EL .298 .194 . 189
EG .150 .202 .227
ES .552 .604 . 584
UL = 3.58
EL .299 .289 .304
EG * . 158 . 177 . 186
ES .544 .534 .510
UL = 6.77
EL .272 .296 .313
EG .202 .213 . 182
ES .526 .492 .505
UL = 5.96
EL .300 .316 . 327
EG .226 .213 .186
ES .474 .470 .u87
UL = 7.16
EL .331 .385 .382
"EG  .196 .218 .158
ES .474 .397 .59
. UL = 8.35
EL .389 .419 .422
EG .182 .196 . 166
ES .429 .386 .12
UL = 9.54
EL .490 .416 . 404
EG .186 .208. .211
ES .325 .376 . 345
----------------- A26113
UL = 2.39
EL .208 .193 .176
EG .211 .203 .228
ES  .582 .604 .596
UL = 3.58

EL ,292 .240 .243
EG .192 .196 . 206
ES .516 .564 .552

-422 .432
- 166
-412 .390

-435 .468
- 188 .199
<377 .333
AB UG

- 180 .370
<220 .254
«600 .377

.309 .347

«162 o215 o152 .226 .219 .224

.530 .438

»211 .183
~456 474

-335 .368
.182 .193
-u83 .u439

L4004 0422
170 172
.26 406

<4480 .455
=178 L1172
- 386 .373

~436 .460
- 187 .192
-377 .3u48
AB UG

<177 .384
-~222 .285
-601 .330

239 .290
«202 . 266
«559 444

~436 465 .686
196 .221 .201

-368 .314 . 113

Pa68 .“38 .531
<175 .181 .223
«357 <331 .246

= 13,94 —c—mmeommmmeme o

.770 774 .767
«230 .226 .233
.036 -\.01 --01

.752 .774 .781
.096 .057 -.05
.625 749 .778
-164 251 .222
..210 .039 --01
.420 711 .759
-225 .196 . 241
~351 2093 -.00

~842 615 .748
-.188 .138 .252

~370 .187 .0u8

«470 477 .680
<202 .198 .193
<328 .325 .127

~U06 .468 .522
.186 .2)3 .233
«369 .330 .2u5

776
-012

-.776
-023

.775
. 225
-013

-775
225
~-.02

- 758
.242

-719
202
.079

-.00

= 15-6“ ----------------

«757 .776 .773
-283 224 .227
~042 -.00 .013

<702 .749 751
~206 <251 .249
«092 .039 -.04

-764

236 .

-oou

«756

-204

.022 .
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EL .338 .277 .277 .289 .305 .594 .729 .754 .767 .765

EG .207 .206 .216 .205 .225 .192 .271 .246 .233 .235

ES .455 .518 .506 .506 .470 .215 .061 -.02 -.01'-.02
UL = 5.96
EL .358 .304 .324 .321 .329 .398 .679 .735 .758 .753
EG .159 .214 238 .217 .196 .232 .252 .265 .2u42 .2u7
ES .483 .482 .439 .462 .475 .369 .058 .010 .021 -.02
7.16 ‘
BL 2326 .365 .365 .360 .395 .404 .A14 714 .759 .770
EG .175 .234 .200 .175 .207 .218 .216 .286 .241 .230
ES .Nh99 _#01 _ 435 .0465 -.397 .378 .170 .054 ,L,009 -.01
uL = 8.35 :

EL .311 .388 .403 .407 .430 .427 .460 .654 .734 .761

EG .190 .222 . 187 .196 .212 .195 .235 .228 .266 .239

ES .499 .390 .410 .397 .358 .378 .305 .-117 .039 .014
UL = 9.54% '

EL .408 .393 .405 .405 .413 .416 .U462 .u478 .693 .760

EG .228 .220..225 .219 .204 .218 .263 .238 .231 .240

" BES 367 .387 .370 .376 .383 .366 .275 .283 .076 .026

----------------- ‘A27M13 AB UG = 17.31 —===-ccecmemee——

UL

EL .153 -.08 .002 .021 .398 .74Y .763 .765 .758 .749

EG .500 .247 .343 .311 .295 .251 .237 .235 .242 .251

ES .347 .79 .655 .668 .307 .023 .009 .017 .004 -.05
UL = 3.58

EL .230 .229 .228 .248 .284 .725 .758 .761 .754 .747

EG .215 .228 . 169 .247 .258 .206 .282 .239 .246 .253

ES .555 .547 .604 .504 .459 .069 .017 .025 -.01 =-.04
UL = 4.77 ‘

EL .278 .258 .271 .302 .319 .630 .729 .756 .758 .747

EG .206 .198 . 192 .215 .234 191 .271 .244 .242 .253

ES .515 .546 .537 .483 446 .179 .049 .000 .010 —.02
UL = 5.96 ‘

EL .312 .229 .218 .332 .412 .27 .653 .736 .758 .765

EG .206 .257 .240 .189 .216 .229 .248 .264 .242 .235

ES .445 .514 .542 .479 .372 .344 .099 .043 .010 -.05
UL = 7.16 :

EL .348 .282 .307 .353 .397 .376 .476 .696 .747 .767

EG .187 .264 .246 .178 .218 .261 .273 .247 _253 .233

ES .465 .454 .447 .469 .385 .364 .250 .058 .049 —.02
UL = 8.35
EL .313 .330 .350 .380 .393 .401 .446 .636 .719 .752
EG .243 .244 .208 .220 .225 .225 .265 .260 .207 .248
ES . L4404 0422 .862 _399 .382 .374 .289 .104 .074¢ -.02
UL = 9.5

EL .334 .386 .401 .383 .436 .434 .447 .510 .677 .731

EG .279 .223 .210 .192 .23 .231 .236 .273 .228 .269

ES .387 .391 .389 .426 .321 .334 .317 .218 .095 .023

-
o
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APPENDIX P
PARAMETERS. DERIVED FROM INCREMENTAL HOLDUP DATA

The parametefs derived from the ‘incremental holdup data
using ‘the error function' as described in Chapter 6 are
listed in Table 14, The headihgs can be defined as foliows:

1. UL is the liguid velocity in cm/sec,

2. H is the calculated'bed height in cnm,

3. EGLOW is the gas holdup in the three-phase region
of the colunn,

4. EGUPP is the gas holdup in the tvo-phase region of
the colunmn,

5. IG is the inflection point in the gas holdup curve

-

in.cm,'

6. GSIG ié the standard deviation in the gas holdup
curve in cm, ‘

7. ESLOW is the solid holiup in the three-phase region
of the column,: | |

8. IS:'is the inflection 'point 'in - the solid holdup
curve in cnm, ' |

9., SSIG is the standard deviation in the solid holdup

curve in cn.

The run number and gas velocity (UC in cn/sec) are

again given as subheadings in the table.

271
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Incremental holdup data and d=rivad parameters

Table 14.
UL H
4.77 u3.5
7.16 50.4
9.54 58.8
11.93 71.2
2-.39 41.9
3.58 u6.7
4.77 47.6
5.96 5243
7.16 54.4
8.35 60.5
9.54 69.3
10.78  71.7
11.93 89.3
5.96 43.9
7.16 48.4
8.35 52.3
9.54 55.8
10.74 60.3
11.93 65.0
3.58 u43.6
4.77 G6.2
5.96 49,5
7.16 51.5
8.35 57.8
9.54 65.6
3.58 39.3
4.77 42.4
5.96 6.2
7.16 49.8
8.35 53.9
9.54 57.7
10.74 64,3
2.39 40.2
3.58 45.6
4,77 8.3
5.96 51.1
7.1 55.9
8.35 61.8
9.54 68.0
10.74 73.4
11.93 86.3

567D13
0.118
0.102
0.040
0.071
G68K13
0.270
0.280
0.287
0.286
0.295
0.289
0.272
0.228

G72A13
0.000
0.000
0.000
0.000
0.000
0.000

G74G13
0.168
0.180
0.130

375G13
0.177
0.178
0.218

376C13
0.035
0.047

0.065-
0.101:
0.059:

0.055
0.030
377313
0.255
0.255
0.260
0.257
0.271
0.277
0.263
0.258

50. 08
60.00
IN
41.90
50.56
48.24
51.00
49.25
50.94
55.23
54.38

Iv
0.00
0.00
0.00
0.00
0.00
0.00

IN

461.03
46.15
43,50
IN
47.81
51.15
65.71
IN
36.66
35.00
uu.76
49.58

52.79"

56.83
63.97
IN
41.22
34.91
46.97
44.39
47.40
51.92
57.32
61.55

UG
10.88
3.01
5. 26
14.85

UG = 13.

1.64
5.82
3.18
5.00
11.59
9.92
13.92
15. 39

0G =
0.00
0.00
0.00
0.00
0.00
0.00
UG =
2.94
3.50
2. 00
UG =
5.00
12.91
8. 17
UG =
2. 50
4.50
5.00
15.00
17.00
9.00
19.90

UG = 12.

5.00
9.37

7.00 "

13.75

6.93

19.52
17.58
13. 36

0. 350
0. 250

R

0.560
0.476
0.459
0. 426
0.414
0.400
0.331
0.220
0.200

0.490
0.410
0.410
0.327
0.306
0.242

200 =mmm-mem —————-

1 ———mmmmmm -

0.817
0.453
0.4489

07 —=—===m———mm—mm-

0. 385
0. 321
0.311

0.558
0.470
0. 0448
0.450
0.400
0.362
0.319

.95 mmmm—m—————————

47 —mmmmm e

0.575
0.502
0.460
0.433
0. 405
0.371
0. 300
0. 254
0. 200

67.42
77.63

\))

s

”



M‘;“l

A

65 ———————mm—m————m

0.073
0. 100
0. 041
0.016
0.070
0. 050
0.036
0.035

11.93

0. 122
0.125
0.083
0.063
0.038
0. 100
0. 100
0.090
. 0.100
0. 145
0. 145
0. 112
" 0.096
0.085
0.096
0.075
0.091

379113
0.307
0.317
0.312
0.315
0.321
0.334
0.305
0.255

380B13
0.025
0.022
0.013
0.019
0.013
0.005
0.018
382E13
0.170
0.129
0.143
0.162
0.171
0.182
0.201
0.175
0.146
385F13
0.212
0.165
0.183
0.198
0.211
0.209
0.219
0.192
0.166
386H13
0.229
0.231
0.220
0.219
0.219
0.226
0.251
0.237

IN
39.17
43.38
u8.66
49.80
48.64

59, 36

"63.08

UG = 15.
10. 00
14.39
15.95
30.00
12.97
11.98
18. 00
10. 3¢

‘UG = 0.

2. 96
5.. 00
7.50
11.69
5.00
10.00
10. 00
UG = 3.
10. 00
9.07
10. 00
7.98
25.12
25.28
20. 00
28.93
62. 72
UG = 5.
8.99
3.03
10. 00
11.46
3u. 90
10.00
17. 27
5.00
0. 00
UG = B.
3. 14
8.39
3.03
7.70
7.03
10. 62
12. 63
27.05

0. 550
0. 492
0.470
0.420
0.413
0. 359

0.314 -

0. 273
0.223

R

0.535
0.521
0.1872
0.415
0. 386
0.355
0.317

53 - - -

0.589
0.547
0.506
0.u68
0.420
0.370
0.330
0. 317
0.273

3] =mm—m—m————————-

0.600

0.520
0. 489
0.466
0.400

‘0. 370

0.320
0.290
0.264

Bi ——————m——m———n

0.600
0.528
0.502

0.434
0.372
0.323
0. 280
0.242
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EGLOW

EGUOPP

GSIG

ESLOW

- D D WD D D — D - - - - B D D > —— T — - - ——— — e -

- — ——— . D —— -

G87IN3
0.247
0.2u40
0.239
0.250
0.246
0.250
0.271
0.239

S88M13
0.330
V.324
0.332
0.334
0.3u0
0.340
0.310
0.286

G67D13
0.118
0.102
0.044

- 0.076
368K13
0.279
0.280
0.287
0.286
0. 295
0.289
0.280
0.243

572A13
0.000
. 0.000
0.000
- 0.000
0.000
0.000
G7u4G13
0.168
0.180
0.126

IN
37.76
42.98
u8. 25
45.37
50.00
48.11
52.28
54.70

AB
42.16
us. 75
57.22
70.00

AB
41. 38
43.78
42.91
41.97
47.10
56.05
49,94
53.66

AB
0.00
0.00
0.00
0.00
0.00
0.00
AB
- 40.57
44,88
39.68

0.535

0.0420

0. 340
0.2u2

Y5 ——m—mm——————————

0.570
0.495
0. u87
D.u58
0. 410
0. 390
0. 359
0. 205
0.205

0) —==————mmeme—eee

0.504
0.465
0.410
0. 349
0.310
0. 249

M —mmmmmm -

0.523
0. 480
0.472
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Table 14 (continaed)
UL H EGLOW EGUPP
------------------ G75G13
7-.16 S0.4 0.024 0.177
8.35 S56.2 0.030 0.178
9.54 62.8 0.075 0.218
——reec e ——c e —— - 576C13
3.58 37.8 0.035 0.035
4.77 41.0 0.000 0.047
5«96 4u4.8 0.000 0.065
7.16 47.9 0.010 0.101
8.35 53.0 0.000 0.059
9.54 56.0 0.000 0.055
10.74 6252 0.000 0.022
------------------ 57171313
2.39 39.3 0.155 0.255
3.58 45.0 0.131 0.255
4:77 66.7 0.120 0.257
5% 96 48.7 0.098 0.257
7.16 S53.1 0.090 0.271
8.35 59.9 0.082 0.277
9,54 66.8 0.057 0.266
10.74 70.2 0.094 0.278
11.93 86.3
------------------ G79L13
2.39 41.0 0.178 0.307
3.58 45.9 0.160 0.317
4.77 u48.4 0.150 0.312
5«96 52.9 0.123 0.315
7.16 58.3 0.120 0.310
8.35 61.7 0.102 0.334
9.54 67.1 0.105 0.319
10.78 70.5 0.112 0.293
11.93 92.3
- bttt G80B13
4.77 640.2 0.000 0.025
5.96 u4u_.5 0.000 0.022
7.16 47.3 0.000 0.013
8.35 51.4 0.000 0.019
9.54 55.3 0.000 0.013
10.74 60.6 0.000 0.005
11.93 64.1. 0.000 0.018
------------------ G82E13
2.39 37.0 0.103 0,170
3.58 40.2 0.085 '0.129
4.77 44.3 0.046 0.143
5.96 46.8 0.080 0.162
7.16 49.0 0.080 0.17
8.35 S4.9 0.070 0.182
9.54 62.5 0.050 0.201
10.7¢ 69.8 0.080 0.175

UG = 7.07 =—=mmm=mmm————me
6.9 0.390 50.67 6.69
7.50 0.346 56.77 7.72
10.00 0.330 63.55 5.33

UG = 0.95 ==m=—==————————u
2.68 0.545 37.36 2.68
4.80 0.481 41.53  4.83
12.00 0.460 63.18 3.31
2.92 0.471 47.93 7.03
7.50 0.4800 51.56 4.48
5.50 0.373 55.42 5.25
38.41 0.326 60.08 2.15 .

UG = 12,47 ====mm—mmm—e—mme
7.00 0.580 40.61 6.90
10.00 0.512 63.25 5.47
7.50 0.478 85.25  7.83
5.83 0.437 49.22 11.19
10.02 0.8146 52.64  9.18
9.86 0.382 58.19 11.21
22.87 0.313 64.66 7.94
11.20 0.275 73.57 12.07

0. 250

UG = 15.65 ===—==m=m=——=——e
7.50 0.570 41.98 6.19
7.15 0.520 U44.60 6.12
8.01 0.468 47.57 7.05
7-41 0.450 50.82 12.37
17.00 0.430 S55.41 19.17
19.45 0.356 61.99 12.76
16.06 0.321 67.69 11.93
13.89 0.273 76.09 17.70

0. 233

UG = 0.l8 =-mommmmmemeee e
2.70 0.534 41.25 5.29
3.23 0.500 62.67 3.85
3.09 0.475 46.18  6.57
2.96 0.410 50.43 3,93
19.94 0.380 53.89  4.86
2.71 0.351 58.56  2.71
5,00 0.319 63.35 4.52

UG = 3.58 -———=-—mm—m———m
8.27 0.601 36.41 4.22
5.00 0.549 G0.U6 . 4.52
23.79 0.512 42.96 4.25
2.50 0.460 46,36 5.90
6.00 0.830 50.22 6.06
6-00 0.380 54,00 5.96
16.53 0.359 61.75 4.70
8.61 0.310 69.32 6.95
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§8 ===m=————————mme

10.74 72.0 0.100
11.93 83.3 0.120

2.39 38.5 0.129

3.58 42.0 0.138

4.77 45.5 0.114

5«96 U47.9 0.101
7.16 53.7 0.096
835 56.2 0.065
9.54 62.9 0.100
10.74 70.9 0.096
11.93 86.3 o

G82E13
0.166
G8SF13
0.212
0.165
0.183
0.198
0.211
0.209
0.219
0.217
0.181
G86H13

0.229

0.231

0.220
0.219
0.219

0.226
0.251
0.249

G87I13
0.247
0.2043
0.239
0. 250
0.246
0.250
0.271
0.254

G88N13
0.343
0.324
0.332
0.33u
0.340
0. 340
0.332
0.306

513A16-

0.000
0.000
0.000
0.000

57.00
62.44
73.69
80.98
AB
29.55
-42.13
41.27
48.33
44.86
47.461

58.00.

62.47

AB
39.81
42.96
41,42
42.88
42.32
53.00
58.00
60. 29

AB
36.26
41.59
43.00
42.97
42.88
50,00
46.17
u49.32

IN
0.00
0.00
0.00
0.00

- UG

2

UG =

1
1

UG

1

0.00
8.70
5. 00
7. 31
2. 84
0.43
6. 50
6.00
7.50
5400
=
9.24
6. 00
7.62
5. 00
5.08

13.51

1
1

0G.

1

1
1
2

UG

1

1
1
2
2

oG

0.00
4, 46

= 1
6. 00
5% 50
3. 51
4. 604
7. 66
0. 00
2.00
5« 82

= 17b26

8.38
7.40
3.46
8. 54
0.00
5. 00
8.91
1. 16

0.00
0.00
0.00
0.00

3.
5

8.

0.

o.

0. 275

31 ..... - ——— — - -

0.592
0.523
0.487
0.462

0.425.

0.382
0.341
0. 300
0. 275

81 —=mmmmmmm e

0. 576
0.533
0.500
0.459
0.420
0.377
0.320
0.290
0.247

R -

0. 581
0.518
0.u485
0. 459
0,422
0.370
0.325
0.259
0. 260

0.644
0.5u49
0.509
0.458
0.435
0.u425
0.368
0.323
0. 265
0. 257

56. 35
61.47
69.23

00 ==—mmmmmmm e

0.5u3
0..499
0.u468
0.431

~



Table 14 (continued)
UL H EGLOW EGUPP
------------------ 314D16

4.40 U40.6 0.008 0.004
5.14 42.0 0.005 0.025

5,87 448.5 0.000 0.026 -

6.60 46.5 0.000 0.025
7«34 49.2 0.000 0.022
~meecececwmnc—c-== G15E16

4.40 40.9 '0.010 0.037

5.14 42.9 .0.000 0.043

5.87 45.1 0.007 O0.0u4u

6.60 47.7 0.015 0.059

7.38 49.9 0.000 0.08u
B mtmhabde g 516F16

4,40 0.8 0.020 0.067

514 43.5 0.010 0.079

5.87 46.1 0.012 0.093

6.60 48.6 0.015 0.117
7«34 S51.1 0.000 0.117
------------------ 517616
4.00 u2.0 0.034 0.094

S.14 44.2 0.028 0.109

5.87 47.1 0.03% 0.122

6.60 50.1 0.037 O0.146

7.3 S52.9 0.052 0.153

------------------ 518H16
3.67 39.7 0.046 0.086
4.40 42.2 0.043 0.088
S.14 &#a.3 0.036 0.120
5.87 47.3 0.054 0.136
6.60 50.2 0.060 0.173
7.34 53.5 0.044 0.188

———eeereee———————— G19I16
3.67 39.9 0.059° 0.100
4.40 42,3 0.047 O0.111
5.14 44.4 0.051 0.116
5.87 7.6 0.041 O0.1u8
6.60 50.9 0.060 0.181
7.34 53.6 0.041 0.199

e e st - 520316
3.67 39.6 0.064 0.101
4.40 42,7 0.056 0.118
5.14 45.3 0.054 0.138
5.87 47.8 0.050 0.155
6.60 51.9 0.070 0.178
7.34 54.0 0.060 0.223

3.67 41.4  0.058 0.084
4.40 43.6 0.061 0.086
5.14 45.0 0.051 0.101

43.66

46.00
53.00
51.61
IN
43.00
44.09
47.00
58.80
52.70
IN
40.00
43.00
4u. 20
45.00
53.00
55.00
IN
40.64
43.08
44.17
43.00
52.00
51.38
IN
40.37
42.84
45.00
42.39
52.10
52.10
IN
42.43
43.51
49.20

1.70
2. 20
2.70
4. 20

2.00
0G =
3. 00
4.00
2.83
15.74
2. 20

UG =
2. 70
2.50
5.. 00
4.00
2. 40

UG =

' 2433
2.47
3. 70

11.56
3.00

UG =
3.40
2. 16
2.43
3.70
7. 60
8.00

UG =
3.55
2..49

3.00

6. 20
6.23
16. 27
0G =
3.90
2.49
3. 00
5.83
2. 35
10.62
UG = .
2.18
2.52
3.07

ESLOW Is SSIG
0.4 ~———e—mrreren——-
0.561 80.3% 1.69
0.525 42.99 2.18
0.497 0&4.34 2.67
0.464 - 47.72 4. 16
0.829 50.36 1.95
0.88 -~ - -
0.547 u1.58 1.67
0.520 42.16 4.00
0.490 04.90 2.87
0. 451 48.28 3. 46
0.435 51.00 2.18
1.32 -- - -——
0.558 .41.33 2.69
0.510 43.66 2.42
0.480 u47.34 4.54
0.450 50.61 2.04
0. 420 51.61 2.40
1.7 =——mmmmccmr e »
0.538 - 43.03 2.19
0.495 44.09 2. 58
0.470 -u8.38 3.72
0.450 51.13 4. 50
0.430 52.69 2.80
2.1 ——--ccmemem—-—
0.564 40.40 3.36
0.532 43.03 2.19
0.503 44.20 2.62
0.466 45.00 3.70
0.450 51.38 2,31
0.410 53.74 8.00
2. 61 ------------- ———
0.565 40.64  3.55
"0.535 u43.08 2.21
0.506 44.17 2.61
0.465 u8.80 3.78
0.430 51.64 2. 41
0.413 55.62 6.78
3.03 - SR
0. 564 40.37 3.89
0.533 42.84  2.85
0.495 4u4.70 2,80
0.458 49.20 4. 29
0.420 52.10 2.58
0.403 56.14 6.94
3.U5 ~mmmmmmccceme———
"0.545 G2.43 1.97
0.533 u3.51 2.37
0.498 44.52 2.73



321K16
0.135
0.186
0.232
622L16
0.114
0.127
0.129
0.159
0.192
0.239
G23M16
0.117
0. 122
0.133
0.155
0.181
0.232
613216
0.000
0.000
0.000
0.000
G1uD16
0.004
0.030
0.026
0.025
0.022
G1SE16
1 0.037
0.003
0.064
0.059
0.084
G16F16

0.067

0.079
0.093
0.117
0.117
G17G16
0.094
0.109
0.122
0. 146
0.153

42.65
.21

47.00

48.70
AB
40.00
50.00
44.68
43.59
53.00
AB
49.78
43.38
45.50
49.63
51.40
AB
48.12
43.89
46.00
55.99
57.30

GSIG ESLOW IS SSIG
UG = 3.45 —==----e——cee—=-
613 0.459 49.72 3.66
4.70 0.433 51.90 4.73
518 0.406 57.04 5.93
UG = 3.86 —=—---we—cceeo—--
3.30 0.563 u1.u5 3.32
2.32 0.538 u43.41 2.33
3.00 0.508 @u.95 2.89
.46 0.465 50.29 3.58
2.23 0.433 52.64 2.78
15.54 0.409 56.89 6.24
UG = U.26 ~—-—--—ccas———-—-
2.52 0.548 40.82 3.12
2.30 0.525 43.40 2.33
3.00 0.497 44.80 2. 84
4.60 O.u64 0u9.93 3.68
3.00 0.440 52.91 2.88
13.48 0.390 58.01 4.97
UG = 0.00 - -——— -
0.00 0.541 42.77 2.10
0.00 0.499 4u4.23 2.63
0.00 0.u70 Uu6.64 3.15
0.00 0.437 48.69  2.58
UG = 0,484 «mc—cccmcecee—e
2.00 0.558 39.31 2.07
210 0.525 W42.65 2.06
2.63 0.497 44,24 2.63
.10 0.463 47.31 4.06
2.91 0.433 48.70 2.84
UG. = 0- 88 ----------------
3.00 0.552 40.25 3.01
7.50 0.513 42.52 2.52
2.80 0.490 44.68 2.79
2.39 0.456 u47.79 3.80
6.00 0.6433 50.56 2.02
UG = 1.32 ~~—=--=o——om—meew
513 - 0.556 41.00 3. 14
2.32 0,520 43.38 2.32
7.00 0.480 47.02 4.80
8.50 0.455 49,00 4.50
2.32 0.425 51.40 2.32
UG = 174 ~=---m—ormmmae
7.04 0.538 42.82 2.12
2.46 0.505 63.89 2.50
5.00 0.456 48.10 4.28
22.22 0.460 50.87 2.13
6.13 0.430 52.45 2.71




4

(continued)

0. 066
0. 051
0.0u9
0. 057
0.075
0.064

Table 14
oL H
3.67 38.8
4.40 41.4
5« 10 43,7
5«87 46.5
6.60 U9.5
7.34 S2.7.
3.67 39.1
4.0 81.7
S.14 43.9
5. 87 u46.8
6.60 50.0
7.34 S$2.7
3.67 39.0
4.40 41.7
S.14 uu_1
5.87 47.2
6.60 51.2
7.34 53.4
3.67 39.8
4.40 a2.4
5.14 44.6
5.87 u7.7
6.60 51.9
7.34 54,5
3.67 0.3
4.40 42.4
5. 14 44,7
5.87 48.1
6.60 51.7
7.34 54.9
3.67 40.4
4.u40 u42.4
5.1 44.3
5.87 u48.0
6.60 52.0
7.34 54,4
2.39 33.4
3.58 43.4
4.77 49.1
5.96 63.4
7.16 82.3

8.35 106.3

0.086
0.088
0.120
0.136
0.173
0.188

G19116
0.100
0.111
0.116
0.148
0.181
0.199

320316
0.101
0.118
0.138
0.155
0.178
0.223

G21K 16
0.084
0.086
0.101
0.135
0.186
0.232

322116
0.114
0.127
0.129
0.159
0.192
0.239

G23M16
0.117
0.122
0.133
0.155
0.181
0.232

. P12A13
0.000
0.000
0.000
0.000
0.000

UG =

0.532
0.510
0. 485
0.u460
0.408

6] ————mmm———————

0.575
0.532
0.507
0.459
0.430
0.410

03 —=—=mmmm—— e

0.561
0.539
0.500
0.470
0.uuo
0.410

0.560
0.535
0.498
0. 465
0.430
0.397

U5 emme——— e

86 —=mm=m=—mmm—————m

0.562
0.540
0.511
0.477
0. U0
0.415

0.546
0.531
0.499
0.472
0.435
0.387

w26 mmmm—em————————

00 ====mmmmmm————me

0. 453
0. 320
0.231
0.160
0.080
0.049
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Table 14 (continued)
UL H ESLOW EGUPP
------------------ P13B13
2.39 33.6 0.021 0.021
3.58 43.9 0.003 0.003
4.77 59.4 0.000 0.003
5.96 75.6 0.000 0.007
m——e—m—m—me—ee————- P14C13
.19 31.4 0.051 0.040
2.39 39.2 0.019 0.0u45
3.58 u#6.2 0.000 0,035
4,77 55,3 0.003 0.027
5.96 98.3 :
——mm——mc—eeeee——=== P15D13
119 35.5 0.082 0.055
2.39 u48.6 0.040 0.065
2.98 53.5 0.011 0.060
3.58 69.3 0.010 0.051
4.77 101.3
—————eeteece——e—--= P16E13
1.19 43.4 0.090 0.103
2.39 58.8 0.000 0.098
2.98 70.7 0.093 0.093
3.58 91.3 '
4.77 116.3 * :
————ercc—e—e—mea== D1T7P13
1.19 60.2 0.089 0.151
2.39 66.8 0.100 O0.144
2.98 91.3
3.58 101.3
4.77 134.3
------------------ P22G13
.19 53.8 0.113 0.177
1.79 69.6 0.083 0.190
239 81.3 0.076 0.150
2.98 89.3
3.58 91.3
i P23H13
1.19 62.6 0.121 0.200
.79 82.3 0.103 0.213
2.39 86.3
2.98 101.3
3.58 105.3
------------------ P24I13
.19 81.3 0.190 0.261
1.79 86.3
2.39 111.3
2»98 121.3
3.58 134.3

IN
45.00
35.00
27.57

IN
40.00
4s%.00

IN
50.06

U6 = 7.

5.90
14. 97
9. 48

UG - 8.
10.00
30.00

UG = 10.
20.00

0.268 G1.44 2,38
0.201 54.38 2.32
0.125 72.55 2.38
93 —mmmm e
0.520 27.65 4.08

0.384 36.20 21.68

88 ~~—cmmm—m e ———
0. 145
0. 385
0. 352
0. 231
0. 198



N8

T

91.3
134.3

P12A13
0.000

0.000

0.000
0.000
0.000

P13B13
0.021
0.009
0.002
0.012

P1uc13
0.040
0.001
0.040

70.035

P15D13
0.050
0.061
0.062
0.069

P16E13
0.127
0.111
0.098

P17P13
0.140
0.130

P22G13
0.150
0.180
0.169

AB
0.00
0.00
0.00
0.00
0.00

AB
33.30
31.38
54.80
72.55

AB .
27.46
16.34
42.22
61.04

AB
32.70
25.50
37.97
33.95

AB
48.90
25.55
40.40

AB
34.50
42. 14

AB
34.50
40.34
55.00

- U6

UG = 0. uu ----------------

UG = 1.77 ———=——cemmmmm e

0. 382
0.386
0. 335
0.00 0.458
0.00 0. 344
0.00 0.238
0.00 0.155
0.00 0.090
©0.049
4.21 0.0842
10.00 0. 270
2.47 0.201
0.72 0.123
0. 066

UG = 0.93
10.00 0.521
8.62 0.0442
7.00 0.300
9.75 0.200
0. 128
2.00 0.493
1.64  0.0413
2.90 0.365
17.21 0. 300
0.170

= 3.51

"30.00 0.464
10.00 0.u435
40.00 0.368
0. 250
0.130

4.00 -0.437
9.00 0.301
0.314
0.200
0. 170
0.098

UG = 5,27 —==-—eccmmc—————

06 = 7.0 ———===m——m———eee

3.00 O.8u41
13.72 0.439
20.00 0.374

0.230
0. 190
0.107
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e A g

2.20
2. 94

H EGLOW
61.3 0. 128
82.3 0.122
86.3
101.3
105. 3

130.3

81.3 0.150
86.3

111.3

121. 3

134.3

134, 3

84.3 ‘
97.3

104.. 3

134.3

134.3

24.9 0.000
31.0 0.000
33.5 0.000
37.3 0.000
6.9 0.000
51.8 0.000
25.2 0. 001
30.3 0.000
35.6 0.008
38.8 0.000
43.5 0.000.
51.2 0.000
59.5 0.000
68.1 0.000
23.7 0.010
26.8 0.000
34,4 0.000
39.1 0.000
47.6 0.000
53.0 0.000
61.9 0.000
65.0 0.000
23.1 0.004
27.4  0.013

3.67 30.6

0.010

P23H13
0.215
" 0.217

P24113
-0.260

P25313

P13A16
0.000
0.000
0.000

+0.000

0.000
0.000
P1uB16
0.009
0.007
0.005
0.010
0.004
0.005
0.005
0.005
P15C16
0.016
0.010
0.012
0.013
0.012
0.013
0.011
0.010
P16D16
0.013
0.013
0.013

"AB

55.00

AB

IN
0.00
0.00
0.00
0.00
0.00
0.00

IN

25.57
27.66
33.00
38.51
43.27
49.00
57.00
65.00
IN
23.16
26.40
32.u6
40.98
46.79
51.79
58.67
67.89
IN
17.00
26.33
33.00

GSIG ESLOW IS SSIG
UG = 8.8 ~—mewmm——r——————
2.68 0.443 u40.248 13.10
10.00 0.382 39.317 22.28

0. 270

0. 200

0. 150

0.110
UG = 10.88 —===-c=m—mm—meme
20.00 0.8%44 S0.00 30.00

0.300

0. 250

0. 200

0.170

0.100
UG = 12.33 - -— ——

0. 250

0.200

0. 150

- 0. 130

0.107
06 = 0,00 -———c——ecswe—e———-
0.00 0.u477 25.00 1.45
0.00 0.384 28.37 2.68
0.00 0.3017 33.00 1.45
0.00 0.247 36.57 2.75
0.00 0.226 u2.38 4.47
0.00 0.200 49.00 3.00

UG = 0.1 =———commmcemmmm

2.64 0.490 25.57 2.64
2,59 0.380 27.66 2.42
1.45 0.287 33.00 1.45
2.40 0.2480 38.51 2.36
2.30 0.200 43.27 2.28
.50 0. 165 49.00 1.45
2.50 0.145 57.00 2.50
2.50 0.110 65.00 2.50
UG = 0.2¢ - - ——
2.12 0.u88 23.16 2.12
4.20 0.385 26.40 4.18
3.40 0.260 32.46 3.43
4.20 0.266 40.98 5.00
5.00 0.185 u6.79 5.00
5.00 0.170 51.79 5.00
- 3.00 0.145 58.67 3.00
300 0.115 67.89 3.00
UG = 0.48 -===—-- e ———
1.45 0.508 23.53 3.68
530 0.4%13 26.33 5«27
33.32 4. 54

4.50 0.341

G



R P16D16 IN ~ UG = 0.44 --=--- -
4.40 44.2 0.010 0.012 49.24 9,00 -0.262 49.24 9,08
5.14 47.6 0.010 0.010 49.91 6.70 0.180 49.91 6.66
5.87 56.0 0.010 0.015 56.02 4.90 0.150 56.02 = 4.90
6-.60 66.7 0.010 0.016 67.60 9.00 0.150 67.60 9.00"
7.36 76.6 0.010 0.010 75.86 8.00 0.125 75.86 8.00

R P17E16 IN UG = 0.8 ——=——e—eeccae——o
2.20 28.5 0.019 0.025 19.90 9.00 0.500 19.90 10.00
2.94 39.6 0.013 0.023 39.60 1.45 0.347 23.28 16.72
3.67 18,2 0.022 0.028 66.51 2.36 0.328 37.20 37.43
4.40 54.7 0.024 0.026 49.00 . 1.45 0.193 52.74 18.76
5.1% 63.7 0.020 0.023 63.70 9.07 0.184 68,78 24.10
5.87 64.5 0.030 0.035 67-.75 11.00 0.135 67.75 14.00
6.60 73.0 0.020 0.021 73.00 10.00 0.125 73.00 10.00

------------------ P18F16 IN UG = 1.33 —-—-—-ceemceemeee
1.87 26.2 0.067 0.087 19.35 &4.50 0.892 19.35 4.51
2.200 36.0 0.026 0.056 19.20 9.90 0.422 19.20 9.87
2.9 S1.9 0.013 0.046 52.00 10.00 0.130 S52.00 10.00
3.67- 61.4 0.019 0.051 65.00 7.00 0.140 62:43 17.70
4,80 50.4 0.020 0.049 50.00 6.00 0.157 50.00 15.00
5.14 77.0 0.054 0.057 62.79 2.26 0.122 77.00 14.59

e DL PSS P19G16 1IN UG =5 1477 m———mmsmm e
1.47 36.4 0.058 0.061 18.94 12.00 0.500 18.94 12.00
2.20 40.2 0.031 0.061 38.59 15.00 0.312 38.59 15.00
2.94 56.8 0.033 .0.060 59.08 4.11 0.214 54.25 35.32
3.67 62.0 0.029 0.066 49.86 8.17 0.192 54.88 66.51
4.40 73.0 0.044 0.077 58.26 5.96 0.139 73.00 15.00
5.1 82.0 R " 0.100

------------------ P20H16 IN 0G = 2,21 —=-———=——mmmeeme

"0.73 39.6 0.060 02073 18.52 5.30 0.469 18.52 S.30
1.47 43.0 0.040 0,071 25.00 12.00 0.391 25.00 15.00
220 S7.0 0.042 05075 41.87 7.39 0.385 42.00 17.26
2.94¢ 62.8 0.025 0,078 55.10 11.97 0.200 55.00 20.00
3.67 73.0 0.030 03077 45.53 9.29 0.165 73.00 25.00
4.40 . 81.0 R 0. 112

—e——m—eee == =--"P21I16 IN UG = 2065 -—==coc———ocaa—c
0.73 640.2 0.040 0.088 19.18 6.00 0.462 19.18 5.97
1.47 . 48.6 0.051 0.092 44.41 10.00 0.330 44.61 15.00
2.20 42.2 0.036 0.079 23.54 5.56 0.300 27.02 25.67
2,96 44,5 0.040 0.080 25.21 S.17 0.222 52,33 40.00
3.67 80.0 N 0. 147

————— v————————a P22316 IN UG = 3u09 -=-—-—=—mm—————e
0.73 6¢0.8 0.080 0.083 30.00 10.00 0.397 30.00 20.00
1.47 uS.5 0.05¢ 0.099 43.90 20.00 0.332 20.46 35.19

" 2420 66.3 0.055 0.097 55,99 29.12 0.200 56.00 28.07
2.94% 74,0 0.050 0.100 61.62 S0.00 0.185 61.62 52.01

D P23K16 IN U6 = 3.51 ——=—mewoee——e-
0.73 51.8 0.0848 0.101 20.02 9.60 0.427 20.02 9.58
1.47 S57.5 0.065 0.108 42.13 9.19 0.338 42,13 30.00
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Table 14 (continued)

UL H EGLOW EGUPP
———mme e — e ————— P23K16
2.20 65.0 0.087 0.094
------------------ P24L16
0.73 52.9 0.060 0.102
1.47 51.7 0.062 0.098
2.20 62.5 0.058 0.093
------------------ P25K16
0.73 3t.2 0.055 0.092
1.87 63.9 0.051 0.090
-———————— e = - P13A16
2.20 24, 0.000 0.000
2.94 29.9 0.000 0.000
3.67 33.2 0.000 0.000
4.40 36.7 0.000 0.000
5.1 44.0 0.000 0.000
5.87 55.6 0.000 0.000
- ——————————— P14B16
2.20 25.1 0.000 0.009
2.94 27.5 0.000 0.002
3.67 33.2 0.002 0.005
4,40 38.8 0.000 0.005
5.14 43.3 0.000 0.001
5«87 50.6 0.000 0.005
6.60 55.0 0.000 0.000
7.34 67.0 0.000 0.005
------------------ P15C16
2.20 2.5 0.006 0.011
2.94 27.8 0.005 0.016
3.67 33. 0.010 0.012
4.40 34.5 0.000 0.013
5«10 45,3 0.000 0.004
5.87 51, 0.000 0.013
6.60 59.4 0.000 0.009
7.34 66.0 0.000 0.021
—————— e ee—————== P16D16
220 22.6 0.000 0.018
2.94 26.9 0.007 0.014
3.67 33.5 0.015 0.019
4.u0 02.2 0.005 0.012
5.14 47.9 0.010 0.015
5.87 S4.7 0.010 0.021
6.60 65.7 0.005 0.021
7.38 69.1 0.005 0.007
------------------ P17E16
2.20 27.7 0.019 0.022
2.94 44.9 0.012 0.029
3.67 u8.6 0.016 0.029
4.40 5S3.7 0.022 0.035
S. 14 43, 0.029 0.03u4

UG =
26. 19
UG =
10.00
19.00
19. 00
UG =
13.00
30.00
UG =
0.00
0. 00
0. 00
0.00
0.00
0.00
UG =
3. 20
2.79
2.00
2.40
3.00
2. 00
3.00
3.00
UG =
2. 00
3.60
3. 70
10.00
3.00
6.00
3. 00
3.00
UG =

5.60
5.50
10.00
7.60
S. 40
3.00
7. 50
UG =

10. 00
10. 00
15. 00
10. 00

3.51
3.93

4. 34

0.07

0. 11

0. 24

0. 44
2.317

0.83
9. 00

0.220

0.300
0.210
0.190

0.260
0.200

0.472
0. 384
0.301
0.247
0.231
0.200

0.495
0. 380
0. 291
0. 250
0.195
0. 150
0.130
0. 110

0. 483
0.375
0.260
0. 280
0.19%0
0.175
0. 140
0. 120

0.513
0.419
0. 381
0. 267
0.197
0. 155
0. 140
0. 130

0.300
0.334
0. 160
0.159

——— e - —— ———— e -

Ld

.
Al
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b
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0.030

0.090
0.0uu
0.036
0.070

- - - - - WS WP - an an -

P17E16
0.029
0.032

P18F16
0.0u8
0.056
0.046
0.039

0.061.

0.054
P19G16
0.077
0.073
0.060
0.066

0.076

P20H16
0.084
0.083
0.089
0.077
0.077

P21I16
0.101
0.099
0.103
0. 105

P22J16
0.091
0.101
0.107
0.096

P23K16
0.101
0.121
0.115

P24L16
0.121
0.119
0.115

P25M16
0.132
0.125

CA14A13

0.000
0.000

UG = 0.88 -==-==-——————ee

12.00 0. 145
8.00 0.130

UG = 1.33 ——=—mmmmmme—ae

4.70 0.u498
10.00 0.360
20.00 0. 150
24.00 0.170

UG = 1!. 77 ---------------

10.00 0. 141
0.90 0.110
6.60 0.440

30.00 0.200
35.00 0.200

UG = 2,21 ===—mmemm——mem—me

UG = 2.65 ——==—-=——-—--===c

8.26 0.192
13.60 0.139

0.120
5.00 0.474
9.00 0.350
20.00 0.200
15.00 0.200
30.00 0.167

0.123
6.00 0.462

15.00 0.230
14,08 0.210

UG = 3,09 -—~—-=—cmmeeeemn

20.00 0.180
0. 161
6.00 0.407

20.00 0.230
20.00 0.195
1u.u6 0.190

UG = 3.51 =——--—--—-o—omen

10.00 0.u433
11.41 0.200
15.00 0.205

UG = 3,93 ——--m——--om——eee

10.00 0.310
10.64 0.225

UG = 4,33 ==—o-—co—ee——oee

UG = 0.00 ~=~———mmmmmem— e

38.47 0.256
" 9.27 0,350
20.00 0.180
" 0.00 0.531

0.00 0.475



Table 14 (continued)
UL H EGLOW EGUPP
------------------ A14A13
8.35 55.7 0.000 0.000
9.54 60.3 0.000 0.000
10.74 66.0 0.000 0.000
11.93 71.5 0.000 0.000
------------------ A16B13
4.77 1.8 0.020 0.023
5.96 46.3 0.021 0.009
7.1 51.7 0.001 0.024
8.35 56.4 .0.020 0.028
9.54 61.9. 0.000 0.00S
10.74 67.4 0.010 0.060
------------------ A17C13
4,77 44.4 0.020 0.056
5.96 48.2 0.020 0.069
7.16 53.8 0.020 0.055
8.35 57.7 0.020 0.056
9.54 63.9 0.010 0.061
10.74 69.9 0.035 0.045
11.93 76.7 0.030 0.029
------------------ A18D13
3.58 80.9 0.087 0.087
4.77 4S5.4 0.039 0.106
5.96 49.5 0.070 0.106
7.1 53.1 0.038 0.105
8.35 58.3 0.050 0.104
9.54 65.0 0.030 0.097
11.93 79.3 0.036 0.115
-——=e=—======-==-=- A19E13
3.58 42.4 0.104 0.139
4.77 u7.6 0.080 0.151
5.96 50.9 0.100 0.165
7.1 56.8 0.100 0.189
8.35 61.3 0.110 0.213
9.54 68.8 0.100 0.220
10.74 75.4 0.059 0.179
11.93 8u4.3
------------------ A20F13
3.58 45,1 0,130 0.145
4.77 49.0 0.100 0.136
5.96 52.7 0.089 0.177
7.16 56.4. 0.130 0.196
8.35 62.0 0.120 0.238
9.54 69.4 0.120 0.274
10.74 78.8 0.140 0.200
11.93 89.3
------------------ A21G13
2.39 40.0 0.186 0.241
3.58 43.9 0.127 0.227

IN
h1.41
46.38
55.13
55.90
51.11
67.50
75.60

IN
40.50
20.95
47.28
55.36
58.00
45.00
70.00

IN
40.30
46.30
51.80
55.50
59.35
68.u43
37.73

IN
40.50
46.90
50.21
55.55

60.80

69.67
76.72

N
39.40
50.29

UG =
0.00
0. 00
0.00
0.00

UG =
5. 10
1.64
1. 64
5.50
4.0
8.80

gG =
8.07
5.70
2.59
8.20
8. 00
4. 70
6.50

UG =
5.90
7.81
3.00
2.68

13.30
10. 00
8.00
0G =
10. 20
2.70
13.80
2.73
7.10
8.60
20. 25

‘06 =

4.00
2.90
2.47
2.70
6.70
8.00
9.00

UG =
8.00
7.06

0.00

0.49

0.92

3.53

5.25

7.01

0.450
0. 421
0.365
0.34u

0.580
0.535
0.u478
0. 445
0.391
0.351

0.573

0.505 .

0.455
0.u426
- 0.388
0.346
0.320
1.76
0.577
0. 540
0.492
0.459
0.417
0.371
0.291

0.562
0.509
0.484
0.u28
0.400
0.3u7
0.305
0.290

0.595
0.497
0.470
0.432
0.398
0.340
0.300
0. 270

0.600
0. 580

- ———— —— - -

. —— . A - ——— — —
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—eseesssesc e ——— A21G13 1IN UG = 7.01 -===cceccec—ce--
4.77 48.8 0.126 0.188 46.00 7.60 0.510 46.11 7.60
5.96 54.2 0.112 0.211 u44.03 7.22 0.476 51.90 7.06
7.16 56.5 0.124 0.223 57.58 3.06 0.842 55.54 6.16

-8.35 64.5 0.130 0.260 63.80 6.30 0.389 63.82 6.26
9.54 72.2 0.150 0.267 71.70 7.00 .0.358 71.66 6.22

10.74 80.3 0.116 0.237 35.20 26.55 0.293 80.77 7.09

I bbbt A22H13 IN UG = 8,74 -=---—-c—cenceo--
2.39 40.2 0.159 0.224 40.00 6.30 0.600 Uu0.62 6.32
3.58 46.9 0.190 0.193 46.90 6.00 0.590 44.00 6.00
4.77 S50.6 0.187 0.187 51.60 5.60 0.510 u48.50 5.61
5.96 S53.8 0.139 0.214 55.13 2.59 0.447 52.67 4.61
7.1 S57.5 0.200 0.219 60.00 6.60 0.450 57.00 6.56
8.35 63.2 0.103 0.216 23.52 25.55 0.382 62.82 4.92
9.54 68.2 0.1u5 0.2u43 68.04 12.43 0.367 68.36 10.26

10.74 75.5 0.200 0.231 76.78 9.00 0.320 78.80 9.50

------------------ A23I13 IN UG = 10.U46 -=--=-ce-oeee-—-
2.39 61.0 0.170 0.207 40.76 6.20 0.596 40.76 6.18
3.58 u46.5 0.177 0.219 46,20 6.13 0.553 uu.22 6.13
4.77 50.7 0.188 0.214 48.00 3.30 0.469 47.97 3.26
5.96 50.2 0.193 0.202 50.75 8.30 0.515 50.75 8.31
7.16 55.4 0.200 0.203 55.00 6.70 0.481 54,82 6.68
8.35 63.5 0.200 0.204 62.40 7.90 0.426 62.39 7.87
9.54 69.2 0.175 0.202 54.59 9.90 0.418 68.20 8.77

10.74 . 81.3 0.180 0.181 76.60 8.80 0.340 76.61 8.77

------------------ A24J13 IN UG = 12,17 ==-==e-ceccccme—-
2.39 40.9 0.175 0.238 40.00 6.00 0.600 u0.u2 5.98
3.58 47.3 0.181 0.216 S4.40 2.33 0.536 43.57 6.07
4.77 u9.9 0.2048 0.218 52.50 1.64 0.500 u46.99 7.11
5.96 55.0 0.179 0.206 46.96 6.30 0.450 52.46 7.52
7.1 S8.3 0.164 0.209 59.16 . 2.49 0.441 55,98 9.16
8.35 6S5S.6 0.170 0.222 64.20 5.70 0.382 64.18 5.67
9.54 73.5 0.182 0.232 65.59 3.12 0.356 70.62 13.28

------------------ A25K13 1IN UG = 13.94 —====—ceeceom—--
2.39 41.u4 0.185 0.236 35.00 7.00 0.600 u41.35 7.00
3.58 47.4 0.180 0.226 48.00 5.60 0.528 44.16 5.44
4.77 50.9 0.200 0.223 50.00 5.80 0.481 u47.60 5.85
5.96 53.8 0.204 0.217 52.50 1.64 0.488 51.85 5.85
7.1 S57.1 0.194 0.217 57.27 9.00 0.420 55.13 9.00
8.35 64.7 0.197 0.230 66.63 3.04 0.404 62,65 7.82
9.54 72.8 0.194 0.211 61.50 1.64 0.343 70.99 8.93

wememe e —————- ~=--- A26L13 IN UG = 15.6U4 —==—=—-—-cccec=c—--
2.39 41.0 0.212 0.237 31.83 2.60 0.584 140.32 8.8u
3.58 47.2 0.213 0.259 47.00 5.00 0.530 45.2¢ 5.00
4.77 49.5 0.210 0.23% 52.50 .64 0.492 U47.76 7.44

- 5.96 55.7 0.230 0.245 54.00 6.20 0.440 53.90 6.17
7.1 S58.3 0.194 0.236 58.30 8.00 0.4b41 56.12 8.02
8.35 64.1 0.210 0.253 63.14 9.50 0.400 63.14 9.50
9.54 73.7 0.215. 0.228 61.50 1.68 0.352 71.04 12.u48
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Table 14 (continued)
UL H EGLOW EGUPP
------------------ A27M13
2.39 40.5 0.247 0.247
3.58 46.8 0.223 0.249
4.77 50.4 0.200 0.248
5.96 54.7 0.210 0.239
7.16 61.9 0.232 0.241
8.35 65.6 0.223 0.247
9.54 73.0 0.200 0.240
————mme—eeee—————= AT4A13
5.96 45.8 0.000 0.000
7.16 9.9 0.000 0.000
8.35 S4.5 0.000 0.000
9.54 58.8 0.000 0.000-
10.74 63.9 0.000 0.000
11.93 69.4 0.000 0.000
e em— et e ———- A16B13
4.77 4w4.0 0.0048 0.023
5.96 45.8 0.029 0.009
7.16 S0.6 0.019 0.024
8.35 55.7 0.015 0.028
9.54 66.3 0.000 0.005
10.74 65.6 0.005 0.060
------------------ A17C13
4.77 44.1 0.005 0.056
5.96 66.8 0.040 0.069
7.16 52.5 0.024 0.055
8.35 56.0 0.028 0.056
9.54 62.3 0.030 0.061
10.74 67.2 0.030 0.045
11.93 74.3 0.036 0.036
-—=—————ee=-=-=--- A18D13
3.58 41.1 0.080 0.087
4.77 u43.7 0.050 0,106
5.96 48.1 0.040 0.106
7.1 52.3 0.050 0.105
8.35 56.9 0.060 0.104
9.54 63.0 0.040 0.097
10.74 68.5 0.021 0.069
11.93 76.9 0.0484 0,069
------------------ A19E13
3.58 41.6 0.098 0.139
4.77 46.4 0.078 0.151
5.96 50.2 0.110 0.165
7.16 S54.5 0.100 0.189
8.3 60.3 0.100 0.213
9.54 66.1 0.110 0.220
10.74 73.0 0.100 0.193
11.93 84.3

UG = 0. 49 ----------------

UG = 0.92 ====--c—me—————-

UG = 1.76 =~=————cmmmm—eeo

UG = 3,53 —=——emcecme—e—ee

4.00 0.650
7.00 0.550
8.70 0.514
10.00 0.508
1.64 0.622

15.00 0.420

12.00 0.360
0.00 0.525
0.00 0.u80
0.00 0.467
0.00 0.437
0.00 0. 384
0.00 0.357
2.39 0.550
3.40 0.533
1.64 0.475
4.83 0.447
8.75 0.360
3.11 0.354
5.00 0.580
3.00 0.514
2.73 0.457
4.30 0.436
4.00 0.402
5.40 0.358
2.87 0.320
5.52 0.611
5.50 0.559
6.00 0.511
2.76 0,472
6.00 0.427
7.00 0.378

23.82 0.343
7.90 0.310
5.30 0.577

14.90 0.514

10.00 0.u81
3.00 0.u38
7.00 0. 431

11.00 0.340
10.00 0. 308

0. 270

0]

~



------------------ A20F13 AB UG = 5.25 ~===--—cc—ccr=—-
3.58 44.3 0.100 O0.145 40.20 5.00 0.600 40.20 5.00
4.77 46.9 0.087 0.136 12.98 21.98 0.519 46.37 2.68
5.96 50.8 0.115 0.177 49.20 2.83 0.u466 50.19 5.91
7.16 54.8 0.120 0.196 55.00 12.00 0.432 54.66 3.92
8.35 60.1 0.087 0.238 61.07 u4.u48 0.408 58.99 4.56
9.54 69.1 0.120 0.274 69.12 6.00 0.350 69.29 6.00

10.74 76.5 0.130 0.217 78.u40 7.00 0.330 78.37 7.00

it el A21G13 AB UG = 7.01 ==-=ccccecemme—-
2.39 39.5 0.198 0.241 40.60 2.69 0.583 38.94 3.25
3.58 43.7 0.132 0.227 u8.59 9.06 0.570 #3.51 5.26-
4.77 48.5 0.127 0.188 54.41 2.33 0.505 46.20 5.18
5.96 52.4 0.135 0.211 41.54 7.70 0.480 S1.12 5.84
7.16 57.1 0.111 0.223 56.75 7.07 0.442 55.69 5.06
8.35 63.3 0.124 0.260 62.31 11.84 0.382  64.03 4.01
9.54 69.2 0.152 0.281 62.38 13.11 0.348 69.80 7.17
10.74 80.3 0.140 0.238 70.00 7.10 0.300 80.95 7.11
------------------ A22H13 AB UG = 8.74 ==--—--eceeee——-
2.39 u40.1 0.160 0.224 40.00 6.60 0.595 40.25 6.62
3.58 45.0 0.1717 0.193 44.00 4.20 0.532 43.96 4.23
.77 S50.1 0.124 0.187 50.u46 2.38 0.482 u7.63 3.14
"5.96 S4.2 0.121 0.214 55.47 4.60 0.438 53.12 4.92
7.16 56.9 0.137 0.219 53.73 16.25 0.438 55.95 6.02
8.35 62.0 0.170 0.216 62.00 8.00 0.390 62.15 5.23
9.54 66.8 O0.164 0.240 68.64 18.75 0.373 67.82 1.7
10.7¢ 75.8 0.190 0.240 77.30 10.00 0.320 77.32 9.34
------------------ A23I13 AB UG = 10.46 -=-=----v-———c—--
2.39 41.0 0.155 0.207 27.13 12.04 0.580 40.64 5.11
3.58 46.0 0.122 0.219 " 48.90 6.36 0.588 u43.16 6.02
4.77 49.6 0.158 0.214 48.00 6.80 0.497 47.19 6.76
5.96 50.2 0.168 0.202 50.00 7.70 0.4%0 50.72 7.64
7.16 54.3 0.200 0.203 54.00 7.30 0.480 53.98 7.26
8.3 62.4 0.165 0.196 55.00 9.50 0.440 60.91 9.51
9.54 69.7 0.190 0.207 68.00 9.34 0.390 67.93 9.10
10.74 81.3 0.163 0.195 67.33 2.79 0.340 75.19 9.22
------------------ A243J13 AB UG = 12,17 ====--r-c——nee—-
2.39 40.s 0.210 0.234 40.40 6.50 0.600 40.45 6.50
3.58 47.2 0.185 0.216 44.00 6.00 0.530 43.77 6.08
4,77 u48.6 0.190 0.218 87.00 6.10 0.496 16.93 6.06
5.96 53.9 0.188 0.206 51.60 6.50 0.460 51.63 6.50
7.16 57.0 0.167 0.209 S4.25 17.42 0Q.440 55.52 7.23
8.35 63.6 0.168 0.222 47.44 13.75 0.400 62.19 9.34
9.54 71.0 0.195 0.250 69.70 10.00 0.358 69.65 10.07
------------------ A25K13 AB UG = 13.94 -==--—-mommmeee——
2.39 41.5 0.220 0.236 40.80 '6.60 0.600 u40.83 6.60
3.58 47.9 0.168 0.226 37.33 2.66 0.539 43.41 7.03
4.77 u49.5 0.202 0.223 52.50 1.64 0.509 u6.83 7.46
5.96 53.9 0.200 0.217 51.90 8.50 0.472 51.91 8.45



Table 14 (continued)

290

B A25K13
7.16 57.6 0.170 0.221
8.35 64.5 0.189 0.230
'9.56  71.7 0.198 0.222

------------------ A26L13
2.39 60.8 0.207 0.237
3.58 46.1 0.194 0.259
4.77 9.5 0.207 0.234
5.96 53.8 0.186 0.245
7.16 56.6 0.200 0.213
8.35 62.9 0.200 0.253
9.56 69.3 0.224 0.236

------------------ A27M13
2.39 39.3 0.280 0.247
3.58 45.9 0.219 0.249
4.77 48.1 0.202 0.248
5.96 54.1 0.210 0.239
7.16 59.7 0.226 0.243
8.35 61.9 0.220 0.245
9.54 69.6 0.220 0.257

AB
55.50
- 68.25
69.70
AB
30.00
40.00
52.50
43.99
54,90
60.00
70.00
AB
39.50
43.00
45.50
51.70
58.00

67.00

UG = 13.94

10.90
9.00
10. 00

UG = 15. 64

4.33
6.80
1. 64
7.21
9.75
10.50
8.u0

UG = 17. 31

6.90
6.00
9. 00
9.20
10. 00
11.25
15. 00

0.uu3
0. 380
0.350

0.593
0.555
0.486
0.483
0.150
0.400
0.375

0.600
0.551
0.530
0.479
0. 459

0.436

0.389
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