RESULTS

followss

The calculated heat loss from the system is as

1)‘ Reactor, Cyclone, Standpipe ani Feed Llnes
| li21 sq. ft. at 100 Bty=-hr/sq.ft. or 42,000 Btu/hr
2) Bare metal-slide velve and transfer line connection.
5 sq.ft. at 3000 Btu/hr/sc.ft. 15,000 Btu/hr
Total Reactor Loss 57,000 Btu/hr
32) Steam System
155 sq. ft. at 135 Btw/hr/sq.ft. 21,000 Btu/hr
Total Loss 78,000 Btu/hr
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Heat release rates were calculated on the

following basis:
Btu/mol CO Converted

co2 16,650
cHly 9L,300
€2,C3, & Clp olefins 68,200
c2, C3, & Cl psraffins 72,500
011 68,200

The followihg éabulations summerize the heat balances
and heat transfer coefficients for Runs 3 through 12,

It will be noted that during the earlier runs, 3
through 7, the unaccounted-for heat loss was considerably higher
than iﬁ the latter runs, This reduction corresponded to the
installation of better insulation at this time, Some difficultyu
has also been experienced from time to time in the measurement
of steam production due to surges in steam rate. These surges
have resulted from'the combined action of the btoiler water level
controller and the steam back pressure regulator and have now
béen brought under cmtrol,

Figure 1 shows tlie relation betwcen overall hqét transfer
coefficient and reactor inlet velocity. It is apparent‘that the
lreat trander rate 1s very strongly infiuenced by velocity, no
doubt as a result of the scrubbing action of the turbulent catalyst
on the gas film on the cooling tubes and also as a result of the
greater turbulese of the catalyst bed itself. It may also be
noted that thecurve extrapolates approximately to a gas film

heat transfer coefficient at zero inlet velocity.
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It should be oted that nesrly all of the runs made
at Montebello have been in the ramge of 1.5 recyecle ratio and
that Inlet velocity is directly related to heat input,

Figure 2 shows a .correspondiing relstion of inlet
velocity to the dense phase heat transfer coefficient, These
values were calculated on the assumption that all heat is trans-
ferred in the aense phase region of the reactor, There is
considerable doubt that this i1s the case‘and there is, also,
some uncertainty as to the extent of the dense phase, since this,
in turn, is calculated on the assumption that the pressure drop
measured over the bottom lli.li inches of the resctor is a true
measure of the density of the catalyst throughtout the reactor.,

It is, therefore, not surprising that the correlation shown in
Fipure @ is poorer thm that shown in Figure 1.

It should, also, be noted that there is no apparent
effect of catalyst density on the overall hest transfer coeffi-
cient, This i1s shown most clearly by a comparison of the successive
periods of Run 12 where the catalyst density dropped from 117 lbs./
cu.ft. initial density and 71 1lts/cu.ft. in Run 12-D.

Although no data are available to establish the point
clearly it s the impression of those who have operated the
Mont ebello Unit that the -ariation of steam pressure is not a very
effective means of controlling bed temperature over wide ranges,
Over narrow ranges steam pressure variation appears to be an
effective means o gentrol, tut over wide rances it is believed
that the ai ility tochange the amount of cooling surface will be
required. This should not be difficult to accomplish in a

commercial reactor, will prbvide a reasonable steam pressure,
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over wide ranges of cooling rate, and will not intreduce
excesslve temperature differentials between cooling tubes and
catalyst bed,

Freguent inspections of the condition of the cooling
tubes have been mede and no accumulation of oil, wax or catalyst
has ever been observed. The tubes are usually coasted with a

very thin f1lm of sooty meterial which appears to be catalyst,



MONTEBELLO SYNTHESIS UNIT
i HEAT BALANCL DATA
Thousands of Btu per Hour

RUN ‘HEAT CONTENT  EFAT OF TOTAL HEAT CONTENT HEAT IN TOTAL  HEAT
NO, OF FEED REACTION +  INPUT  OF PRODUCTS STEAN  OUTPUT LOST
B 19 280 79 179 22 10 76 .
aﬁ 30 310 1 156 ' 2l L3 181
LE 262 326 8 18 2L8 L35 15%
54 132 294 89 16 148 16 173
5B 1 é 362 560 165 21,0 og 155
TA 238 28 521 162 206 368 153
1B 25 7 399 22 0 22 175
94 270 9 65 18 507 N 71
9B . %58 0 62 250 07 z57 10
114 370 117 785 20k 175 9 108
124 %5 L1l ' 76 23 L37 680 88
12B 35 L3 g 93 247 1197 Thly Iéo
12¢ 357 Iy 15 2l1 ;50 731 I
12D %3] INGE 78 2% 1190 gag 56
12E 259 L15 17 238 Li20 78 96

UNACCOUNT D
FOR



MOUTEBELLO SYNTHESIS UNIT
HEAT TRANSFER DATA

RUN AVERAGE STEAM TEMNPEXATURE HEAT CONTENT BOILER TOTAL HEAT TRANSFER COFEF.

NO. BED TEMP TENMP  DEFFERENCE OF STEAM LOSS  TO STEANM Btu/Hr/Sqkt/ F{
P, F F ¥ Btu/hr . ¢ OVERALL DENSE PHASE
Eﬁ 605 525 70 2z 21 L5 62 218
591 5 9 2l 21 269. 10 52
LE Sgg S5ly2 21,8 21 269 96 300
54 5 Shly 22 148 21 169 75 282
5B 597 51 3 2ko 21 261 96 =320
TA 586 5116 0 206 21 227 111 22l
94 601 516 25 507 21 528 188 268
9B 592 5116 6 07 21 28 225 515
114 605 546 59 75 21 196 165
11B 625 5L6 79 L37 21 1158 272
124 603 55¢ L5 L37 21 458 200 305
128 60 558 Zﬁ Lot 21 516 20 277
12C 602 558 1190 21 511 22 32
12D 610 55 52 L9o 21 511 193 25
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