vil. NOMENCLATURE

dI;-h:'r

He
Hs

specific gas-liquid interfacial area, 6¢g /ds {m 1}
intercept associated with the -th line
bubble diameter {mm)

diameter of bubbles in class | {mm)

largest dimension or caliper diameter of a bubble [mm}

smallest dimension or caliper diameter of & bubble (mm)

average of dyyy and dypy (mm)
catalyst particle size {um]

thord diameter of & bubbie {mm)

ares equivalent diameter of a bubble {[mm)
bubble column diameter {m)

Feret diameter of a bubble {mm)

arifice diameter {mm]

critical orifice diameter {mm)

Sauter mean bubble di-ameter {mm}
voiume fraction of bubbles of size dg;
gravitstioral constant = 9.81 m s?
expanced bed height at time t (m)
expanded bed height at time 0 {m)

static bed height {m}

liquid side mass transfer coefficient {m/s)
rumber of bubbles of size d=;

number of holes in a perforated plate

nurnber of bubble size classes from DGE technique

o~

Kl
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Sy

pressure (Pa)

stope associated with the i-th line

specific gravity of the gas-liquid dispersion (-)
specific gravity of the liquid (-)

time (s)

operating temperature (°C)

rise velocity associated with bubbles of size dg; (m/s)
superficial gas velocity (m/s)

jet velocity or gas velocity through the orifice (m/s)
volume of gas in the gas-liquid dispersion (m?3)
volurne of a gas bubble of size dg; (mm?)

total volume of the gas-liquid dispersion (m?)

weight percent catalyst in the slurry (%)

Greek Letters

‘g
€go
€goi
gp
i, fg
P
Pg
PH,0O
Py

average gas hold-up (%)

average gas hold-up (-)

gas hold-up due to the presence of bubbles of size dg; (-)
predicted value of average gas hold-up (%)

fiquid viscesity (mPa.s)

density of the gas-liquid dispersion (kg/m?)

density of gas (kg/m3)

density of water (kg/m?)

density of liquid {kg/m3)

surface tension (N/m)

+

255



Dimensioaless Nurnbers

Bo Bond number, dgzpfg -3

F flow number, gdBB"Ia(pt — pglpgl® [ utltalsd
Fr Froude number, ug / v OE

Ga Galileo number, d:ﬂgpf fug?

Y velocity number, u.BdEE"fapffr?' FERTEFREE
We Weber number {orifice), dopgu;? /v
Acronyms

oGh dynamic gas disengagement

COE Department of Energy

CP . differential pressure

FT. F-T  Fischer Tropsch

HPSL high pressure side line - DP syster

(D mside diameter

KW Krupp wax

LPSL low pressure side line - P system
MP moften paraffin wax

MSE ME&N SgUAare error

PP perforated plate

Py product war

5P, 5P  sintered metal plate
SMo single nozzle

35 ctainiess steel
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Subseripts

= i M

bubble

gas

hauid

farge bublles
medium size bubbles
at time t=1.:|.

smail bubbles

I~3
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