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i q90 ~ GASOLINE AND BENZENE-TOLUENE.

~ tube wﬂl cut down the oonductwlty several hundred per cent, so
that a much higher temperature 1s requlred to brmg the temperature
- within the tube up to the deS1red pomt '

CONOLUSIONS REGARDING GARBON FORMATION

Tt is ev1de_ut from the developmeut of the process that the forma,- e

- tion of oerbou in the cracking tube 1s not an obstacle to the Opere,tlon S
. ofithe prooess when control conditions are in proper rele,tloushlp
Too low a rate of feed at a modera,tely high temperature will cause

higher percentages of carbon to form. Excessive temperatures and

pressures will likewise promote excessive carbon formation, but. .«
when these factors are in their proper rela,tlonshlp the ohera,oter of .
the carbon is suoh tha,t httle or no drfﬁoulty 1S enoouutered n. 1ts G

~ removal. - -
- MATERIAL USED TN TUBES

Douhle extre—heevy lap-—welded tuhes Wlth Walls ﬁve—erghths_

inch in thickness have been used for the orsokmg oh‘*a,mbers ‘These

tubes come in stock lengths of from 20 to 23 feet, so that a ‘single

~length may be cut mto two cracking tubes. The initial cost of

these tubes in the stock sizes is epprommately $85 s0 tha,t ;) oreolﬂng ;

tube will cost epprommetely $42 50

BULGING OF TUB]]S FROM OVERHEATING

La,p-welded tubes ha,ve not proved entlrely sstlsfsotorj;r Defects o
developed from time to time in the seams, under the high furnace .

heats, so that the tubes would fail during a run. In spite of this
tendency, however, there has never been a case of outright bursting

in all the eight months of opere,tlon The tubes contain only gaseous

hydrocarbons, and the expansion incident to their combustion on

- exposure to air has not been sufficient to plove dangerous. In

o geuera,l the only indication given of a break in a tube is the fa,]lmg- G
_ off in pressure which results. During the first few months of oper-
~ation the tubes frequently did not average more than 10 days’ heat- -

 ing before they started to bulge. A typical case of this sort of

~ tube trouble is shown by the photogreph of a lougltudma,l section

of a displaced tube (see Plate VI, B).

Most of the tubes which were dlsplaoed ma,m:fested the eﬁeot of over---

: heetmg Some oxidation had occurred, but in few if any tubes ha,d it
progressed to such an extent as to indicate that it was the cause of .
the tube yielding.. The local superheating for the most part re_ugedj .

over that part of the tube which was incased in the fire-brick casement

- or chimney previously described, although in some instances the bulge
had started at a pomt above the top of the checkerwork. - It seemed "
thet as SO0N. as excessive hestmg had oeused a tube to soften in some =
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= plsoe bulgmg resulted 1mmed1a,tely through the eﬁeet of iHitotnsl

~ pressure. This bulging or flow once started continued wuntil the
~walls had become so' thin that they ruptured under the pressure.

~ In a number of cases the metal in the tubes at the point of rupture
' had beeu thmued down to 2 kmfe-—hke edge

7 LIFE OF TUBES e

The short hfe of the tubes n the. multlple—tube furua,oes durmcr -
the earlier stages of developmeut 18 1n striking contrast to the1r 2
: life in the single-tube furnaces, Where individual tubes were used
for months without removal. Thls fa,ot indicates the much better
- temperature regulatlou attained. Smoe the lerge furna,oes hzwe

~ been. Opeleted at a temperature ranging from 625° to 650° C. and

a pressure of 150 pounds per square inch, as compared with a tem- -
‘ pereture of 700° C. and a pressure of 250 pouuds per square inch in pre-

- vious runs, the life of the tubes has been greatly prolonged and tube

S trouble: hes praotloelly dlsa,ppeared even with the lap-welded tubes.

A small number of lep—welded tubes that were calorized (coated

_ "_Wlth aluminum) by the General Electric Co. ha,ve been in' operation |
- for several weeks. The results to date of writing have been entirely

satisfactory, especially as less carbon trouble has been exper].enoed

~ with these tubes than with like tubes not oslorlzed

- Mr. A J. Moxham, the pres1dent of the Aetna company, who ha,s

' hsd extensive experience In the manufacture of steel, has given the . =
.problem of prolongmg the life of the tubes his close persona,l atten-

tion. ~ It is his opinion that the solution is to be found in the use of

o thick-walled cast tubes of hlgh—oerbou steels, the walls of which
~ should be 1% to 1% inches thick. The rate of heat transmission
~ through walls of suoh thlokness will be less than with the 1ap-—welded -
~ tubes, which will tend to bring about a more uniform heat in the inte-
. T10T of the tubes. At the same time the thick walls should not o
i preseut any dlﬂioultles in the way of maintaining satisfactory crack-
ing temperatures.. The great advantage expected to be gained results
from the fact tha,t cast steel of this character will not deterlorate |
i uuder the influence of heat until the tempereture becomes excessive.
 This means prolonged service and decreased cost of operation. The
objection to the use of a cast-steel tube is the dlfﬁoulty in, making:

satisfactory castings. = This is overcome in a large measure by having
~ the walls of the thlokness indicated. Several cast-steel tubes with

_ Wells three—fourths moh thick were tried out but did not oive satis-
-fe,otory results. . The tubes were pitted after several days heating in

the furnace. It is proba,ble that cast-steel tubes of greater thickness
would have gwen ‘better satisfaction, as a better casting could be

~ more. essﬂy obtained. Rolled-steel tuhes have also been experl—-' -
'mented Wlth emd setlsfeotory results obtemed up. to the present




