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VII. NOMENCLATURE

specific gas-liquid interfacial area, m2 / m3

atomic mass of species i, Chapter lll, kg/kmole

Archimedes number |

cross sectional area of the column occupied by Iarge bubbles, m2
cross sectional area of the column occupled by small bubbles m2
area of region i, defined by Eq. 3.39, m2

cross sectional area qf the column, m?

cross sectional area of the absorbing media, _Chabter I", m?2
slope of pressure transducer calibration curve, inches water/volts
intercept of pressure transducer calibration curve, inches Water
Bond number

number of photons crossing a unit area per unit time

incident number of photons crossing a unit aréa per unit time

number of photons crossing a unit area per umt tlme
for source |

incident number of photons crossing a unit area per unit
time for source i

solids concentration, kg/m3

solids concentration at the bottom of the dlsper5|on kg/m3
solids concentration in the feed, kg/m3 |
distance through the column, m

size of bubble i, m | |

column diameter, m

column diameter, m

distance through the column at position t, m
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dp = particle diameter, m
ds = Sauter mean bubble diameter, m
Es = axial dispersion coefficient, m?/s
fg. = volume fraction of the dispersion between pressure ports i and j
U. .
fo, = fraction of the incident beam passing through phase i
Frg = Froude number = 755—
L : . gdcol »
fs = fraction of the cross sectional area occupied by small bubbles

g = gravitational accelerational constant, 9:81 m/s?
Hpp = height of the pressure transducer, m
Hi(t) = height of liquid above the presure transducer at time-t, m
H(0) = héight of liquid above the presure transducer at time t=0, m
"h = height. m
hs = static liquid height, m
hexp = expanded heighf, m
| = ﬂin.tensity df rad-iatlion‘
lo = initial intens;t‘y of radiation
le = entry length, cm
L = expanded heigh’t of the dispersion, m
MSE = mean square error, defined by Eq. 2.36
my, = weight of solidifvied:si.lurry sample, kg o
m; = weight of structure + S‘amlplé. kg |
my = weight of structure + sample immersed in Aée’to'he, kg
N = number of data points
n; = number of bubbles of size i
psd = power spectral density function

P = pressure, inches water
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Mpos;

RMS

Ups

UpL
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Fourier transform of the autocorrelation function
average pressure
pressure
probability associated with a Poisson process, defined by Eq. 3.29
particle Peclet number = Eﬁgfﬂl
column fadius, m

radial position measured from the center of the
column, defined by Eq. 3.38, m :

scale factor used in Eq. 3.34

specific gvavity of the4dispersion. between pressure ports i and |
specific gvavity of the liquid

specific gvavity of the slurry between pressure ports i and j

Reynolds number = “£9al2¢

My ,
particle Reynolds number = EI;;LPL

root mean square, defined by Eq. 6.2
time, s | |

lag

rise velocity of small bubble:s, m/s

rise velocity of large bubbles, m/s
superficial gas velocity, m/s’

superficial liquid velocity, m/s

hindered settling velocity of particles, m/s
bubble rise velocity, Eq. 2.28, m/s
superficial slurry velocity, m/s

= z—li‘_éfa in Eq. 4.3, m/s

terminal rise velocity of a single particle in an infinite medium, m/s




V(t)

V()

Viig(t)
Vo
V(1)
V@e
Vs(t)

volume of liquid above the pressure transducer at time t, m3
volume of component i, defined by Eq. 3.11, m3

volume of large bubbles that rise above the pressure
transucer at time t, m3

volume of liquid disﬁlaced during Period | of disengagement, m3
volume of liquid above the pressure transducer at time t=0, m3
volume of the liquid entering the dispersion at time t, m3
volume of solidified slurry, defined by Eq. 2.4, m3

volume of small bubbles that rise above the pressure
transucer at time t, m3

“total volume of the slurry, m3

volume of the slurry in section ij, ﬁ13

weighting factor, defined by Eq. 3.40

weight of acetone displaced, defined by Eq. 2. 3 kg
Weber number, defined by Eq 2 28

dimensionless height above the dtstnbutor Chapter IV, m
thickness of species i, Chapter IIl, m

atomic number of species i, Chapter 11|

Greek Letters

Ah'J

Al

APU

At
Ax
g

€

gol

€gos

height between preessure ports i and j, inches
change in intensity of radiation

pressure drop across ports i and j, inches water
time interval, sec

thickness of the absorbing media, m

average gas holdup

volume fraction of large bubbles at steady state

volume fraction of small bubbles at steady state
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€gax
€g;,

€¢

€p..
€meas
€pred
€r.

€s

€s.

Yxx

He
Hsp

Hi

Ws

Pi
Pacet
Pd
Pg
Pp
Ps
Y

Pw
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axial gas holdup

gas holdup between pressure ports i and

average liquid holdup

liquid holdup between pressure ports i and j
measured gas holdup

predicted gas holdup

radial gas holdup at location i

average solids holdup

solids holdup between pressure ports i and )
autocovariance function

Compton scatterivng coefficient of component i, Chapter IIl, m-1
mean of the time series, Chapter IV

liquid viscosity, Chapter 1l, kg/m-s

slurry viscosity, Chapter Il, kg/m-s

attenuation coefficient of species i, Chapter ill, m-1

attenuation coefficient of species i associated with source
j. Chapter IIi, m-1

weight fraction of solids

density of the component i, kg/m‘3
density of acetone, ‘kg/m3

density of the dispersion, kg/m?3
density of the gas, kg/m3

particle density, kg/m3

density of solids, kg/m3

density of the solidified slurry, kg/m3

density of solidified wax, kg/m?3




Pwater =

Subscripts

12, =

g:
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density of water, kg/m3

autocorrelation function

surface tension of the liquid, N/m

Compton scattering coefficient of component i, Chapter Ill, m-1
Compton scattering coefficient of component i, Chapter Ill, m'l.
volume fraction of liquid in the slurry

average volume fraction of liquid in the slurry.

component number

gas

liquid

slurry
solids

total
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