C. A¥XIAL GAS HOLD-UP MEASUREMENTS

Axial gas hold-up measurements were made in two stainless steel (85)
columns (0.241 m ID and ©.051 m ID by 3.0 m tall). Experiments were
conducted at 265°C using FT-300 wax in the ¢.051 m ID column, and FT-300
and 5asol’s Arge reactor wax in the 0.241 m ID celumn. The 1.85 mm orifice

late and 40 um SMP distributors were employed in the 0.051 m ID column,

kel

whereas the 19 X 1.85 mm perforated plate distributor was used in the 0.241
m ID column. Increasing order of gas velocities were wused for all
experiments, except for the 1.85 mm orifice plate distributor, where a run
was also conducted using decreasing order of velocities.
The major highlipghts associated with the axial gas hold-up measure-
“ments are;
. Axial gas hold-up increases with height along the column and gas velo-
city 1in the presence of foam.
. Axial gas hold-up shows a marginal inecrease with height along the
column in the absence of foam.
. Average gas hold-ups cobtained from differential pressure measurements
are in good agreement with average gas hold-ups obtained in the glass
columns.

C.1. Experimental A+paratus

The two columns were constructed and operated in thg same way, there-
fore, only a description of the differential pressure (DP) system and the
operating procedure for obtaining axial gas hold-ups in the small stainless
steel column will be presented,

Figure V-39 is a schematic representzation of the DP system used

with the small stainless steel column for axial gas hold-up measure-
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ments. The DP =system consists of a series of pressure taps (1 B 7 in
Figure V-39), with 0.64 mm holes at seven locations aleng the column
neight. Pressure tap 1 is located below the distributor, whereas taps 2 - 7
are iocated above the distributor. The pressure_taps are purged with nitro-
gen, lines N1 - N7, in order to prevent the wax from entering the pfeésure

tap lines. A series of rotameters (one for each pressure <ap) control

the nitrogen purge rates, Following the nitrogen purge lines, the pres-
sure tap Llines split and are conmected to the high pressure side
line (HPSL) and the low pressure side line (LFSL), with the exception of

pressure taps L and 7. Pressure tap 1 1s connected only to the HPSL
and pressure-tap 7 1s connected only to the LPSL. Valves V1 - V12 allow
axial preésure measurements aéross any two pressure ports. All of the
pressure tap lines, the HPSL and the LPSL are electrically heated ﬁo 2OG°C.
Valwves V13 - V16 comprise the secondary nitrogen purge éystem which is
used to clear the HPSL and the -LPSL if wax enters the '1ines.' The HPSL
and the ©LPSL are attached to +the high side (H) and the low -side
{LYy of the DP cell (Validyne Model DE-lS), respectively. A readout
{Validyne Model £D-223), which is connected to the DP cell, dis-
olays the pressure. Pressﬁre fluctuations are recorded. with a éhart
recorder {Cole Parmer Modél 8376-30).

C.2. Operating Procedure

The axial gas hold-up 1s calculated f£from the axial  pressure
drop measurements. While making measurements, the sescondary purge line
valves (V13 and V14) wezre kept closed and the DP cell connecting valwves
(V13 and V16) were opened. The DP cell was first calibrated by recording

the pressure drop across the column length for different known heights eof
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¢isgtillad water <i.=., a llguid of kaewe density;. The rotameters, on The
surge  linss, ware then adjusted e ehtain a zerto  readlnz  arrass all
pessible  combineticrs  nl nresscre tap pairvs fone high side and lew  side
cert) when the column was em-tty.  Howevar, the purge fleow threugh any glvan
rotameter was ma nis ioed helew 45 cedmin.

AZtor  adjusting the DP ¢eli, the colunn was [llled wiTh wax up o
the ddesivad height ard pessursments commenced, The pressure drep across
211 passihle combinatlons ef the oTRssLYae LApE wa nzasLred

anproximately 45 minuces to one Nour after achicving the desircd column

sempereTre snf mac Tlow rate. 1t was necessary o weLL o al leasl. 4D
cirutes to sasure what steady state wes achisved, . particalarly waen foan
war prasant. For all ewperiments, the liguicd statlc hzignl was aporoxi-

mately 2.0 £z 2.L m with ths exception of the experiment in the small

colurn with —he 5HMP distributor (Hs = 1.0 =m;. Frriodically, ihe HPEL
gni  the LEEL were clzezred hy wsing the secopdary witrogen purygs sysLom

Jie. by elasing walvas WIS a—d W16 ard aperriog wvalwes V15 acd WIL)

C.3. Exp=rimcrtal Hesulbs

Tha dAiffrranzial nrassure neasurereants oatzined fror the  experimarts
werso comvertec to Axial and aversge hold-up welusgs wilng the data radustien
procedire ouilined iIn ATPCORDIX B,

C.2a, L. 85 om Eingle Hele Grifice Ploate Distributelr

Axisl gas held-up proeliless chrained from the expsriments conducted iIo

increasing arc cecrsssing ordsr af gas vaTan’iias {0021 m TR ca"umnd o are
shown  In Flmures ?;&C amd V-4 resoeetively. Tr The exparimerts condacced
Srem lov Lo high E=RS Foow zates (Flgare VvV AU, “hrco Zomon oT gas hold up
cen bz ne_ed a2l ilie hhilghs: gas eeloclil’es. {10 Low uuld-ups oo obivalned
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