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Duhr1n,fs .. Ru;1~ .. Duhringts rule is useful for 

estimating approxir~ul.tely vapor pressures 

various temperatures tor aay liquid. it the 

pressure-temp.arature data are available for a 

reference liquid (24) : 

temperature of liquid llat whioh 
the vapor pressures of ! and .!! 
are ,tqual, °1 . 

temperature of reference liquid! 
corresponciing to the vapor pres­
sure of ! and 11 at TB, oK -

temperature different from TB at 
which tIle vapor pressures....".r 

! are equal. OK 

telr1perature of referenoe liquid 1! 
corresponding to the vapor pres-. 
sure of A and B at 1":8. oK. - - --
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weight tor similar 

volatility 

t,~sub$tanees. 

the ,higher pressure 'b~lng 

the more vola:til&. For use distillation. vola.tility 

ean be de:tinedas ratio ofth$ partial pressure 01 

any component ina mixture to the moltractlon 

'bhatcomponent in the liquid(12). 

ftlatnematically # 

VA = vola.tility of component At mm 

P == total 'vapor 'pressure of the mixture, 
mm 

concentration of A 
mol fraction -

vapor phase, 

cOD.centration ot ! in ~iquid phase, 
mol traction. 
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high temperatures and pressures 

or at low eoncentratiQ1'ls, Raoultts law is inaccurate 

must be eorrected~ The correction 1s incorporated 

in Henry's constant in the following 
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where, 

P = Ix o 

p == partial pressure ot a component, mm Kg 

Herlry's constant, mm Hg 

eoncentrationot that component in the 
liquid mixture, mol traction. 

Henry's constant ist10t the vapor pressure of a 

pure component. as the case of Raoultts law, but 

is a constant that must be evaluated expenmen.tally 

for each solut1on.lt may said tbatRaoultts law 

applies to the solvent, and that Henry's law appl.ies 
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results invQlved 

unit. 

presentatlonof 

the op$rat1on or the 

heavy 

stoekis pres~nt.ed 1n 

is in weight 

.Ph/lsici1 Prollsrti as '~tl1e~anE? ,and 'Reayz ,Virgi! 

af compOnents 
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1nTable II, 70. 

curve 

Recorder 

controller setpoint 

V"l"''''~fl!t~J product. recorders 
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are 'eXDrE~SSiea. in :nl'n1Y:1n:~ 
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h~xane ueedin the feed 

of 

heavy virgin naphtha 
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Per Gent 
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Efficienoies 
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ij I tA' 
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overall 

assumptions 

• 



+ 

eur'V:e tor the 

was calculated 

slaws, 

to be 0.94 

is as follows: 

"""""".'''''''''''.i~",,!, at 

pure heaV)! 
at assumed 

'tfiUllne~ra1tttlt"'e 1;6 of, atm 

at. 

h~l(8.ne in liquid. 
JJ.LAJ:l .. a~ in equilibrium with 
vapor. mol tracttoa 

virgin 
phase in 

vapor, mol 



-100,.. 

d, mol 

of DeJcaD 
equilibrium 



In calibrating 

, as . 

needed 

the 

used.' 

32) 
U~.'!·"'_"'.l tro~ HlCJ(;nla,n '" 

V( 

of £lu1d,ou It/see 

of flowing fluid, lb/Ou 

cceftieieat, dtmensionlttss 

dleUlleter, tt 

, (d/D) 

tluld t lb/eu It 

, 



(q~b)wat.e~ 
_Iil( ,. 

('1 €t»nexane 

tbe 

bath water 

(Vir.- '~t) f )water 
Clt(j!iflf Ji .. ~ .. 

, l'b/sC!c 

(13.6 -'O.6tt4) O.6t4 
,. . . t • 



"trace. mo1eeul;&r, ~1~ili'G. Felr each test aD 

teed 

mi!lu~te to 

Ave 

Ave 

95, 

was that the, 

co.~t1'DQ'SJJt;l.e~n 0 t in the 
, mol fraotion 

virgin 
• mol 

) ( ) + (0.54) (120) 



teOonver-s1en. In order to' calculate 

a balance on the fractionating eolums, tJUJ 

Ilow rates from Table VI, 

ptltUlds per minute" to 

95, had to be CODyened. 

pe.r minute. 

'f = tlow~atet>t reedt mol/mia 

tr - f19w of .lb/mln. 



"""iOV ... · · ... er~.· .. a_l .... 1_· .• bw.~ ....... te .. · ~~ ...... S_a ... la_n_.Q~,e,. Overall lUG\;·'V"" ... 

balances tor on the hydrocarbon 

unit were calculated thetollo'Wlng ~_·""Ii<'I>""l.N. using data 

Table 

where: 

, -flow rate, mol/min 

D ., prodUot flow rate. mol/min 

B == bottoms flow rate, , mol/min., , 

0.204 rf 0.08; + 0.114 

0.204 I 0.199 

Discrepancy == 



Overall 

test on 

iiflC)WU in Table VI, 

hydrooarbon fractionating unit 

95. This t able was ft"..IIl!lr'll'\D'PAt"'I 

by '4W""~B data from the table, 

F == teed tl()w , mol/min 

D .=;t product flow rate. mol/min 

i = bottoms flow rate, mol/min 

composition 
fraction 

compos1tion of ne~!tal'lle 
mol fraetlon 

compositiQn of neJtaIl. 
mol fra.e~ion. 

in teed, mol 

in bottoms, 

Discrepancy == 0.75 per cent 



-107-

Avera. e, La'ant t.10n.. In order to 

calculate the value·o!j necessary construct1nl!,a 

s-11ne on the cu.rvetsr· hexane 

heavy virgin' naphtha, valU&O£ the 

ot'vapor1sQ.ision tor the reed 

1111xture. Using 

relpeetivtlly, 

follows:' 

VI, 

value is ,calculated as 

latent: heat of vaporization 
, Btu/mol 

== latent beat ot,v<lporisation of 
hex:ane, Btu/I' . 

of vaporisationot 
heavy virgin naphtha. Btu/l\') 

=: Qompos1t'ionol hexane in teed, 
mol traction 

'~composition heaVY,virgin na.phtba 
1n teed, mol fraotion. 
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AVerage .SRee1tic '.Heat. speoific 

theteedealculation of 

value or jused the !i-line. 

the data from VI, pagesaOand 95, 

respectively, the 'the specific heat-

teed is calculated follows: 

CPH 

CPRVN-

heat ot the,feed, 

of ,hexane, _tu/lb.'" 
or heavy 

Btu/lh.o, 

of hexane 

of heavy virgin "',.,-l ....... "" .... _ 
mol fra.ction. 

(0.56;)(86)+ 0.54(0.607)(120) 



, where·, 

was obtained 

q == w ~ .. w ~2d~ 
WA 

calculation of the 

ael)en'a.etl~ upon the 

19, 

also 

condition 

q := total ~m!"lll':.~ nece$sary to 
vaportleotteGd d1 vlded. 
by the J.lIIV""'~"" -"-"""'" <,# .. "'....... heat ot 
yapo~isatl~:n the teed. ·Btu/min 

A =: molal latent heat of vaporization of 
the teedtB'tu/ntol 

cp -= specific orraed, B'tu/mel-·r 

tit ,. difter,nce between enter1:ng 

q ,. (0.204 

1.20 
q 

of .g-11ne ;= - .... q .. l 

Slope #It 6 

bolliag; of.feed.-P. 



column 

'U'_..z~.&.1m, data tJ'om 

ealcula;ted as 

wheret 

.... 110 ... 

tIlt 

a 

section 

has to be ealculated. 

'theenricnmsnt l1ne 

Xn =: C()nlpositiGrlot bexane In, li.quid leav1ng 
plate 11. 

Xl) ,. composit1on 
, fraction 

£= l'efl~rate, mol/mb 

= flow rat., mol/ldn. 

0.243 ... ' , 
O.24)+O~102 Xa 
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hydrocarbon 

~e.$twas calculated as follows I 

llt .. 1 
= ".,..,," P".~ (100) 

118, 

2.ao .. 1 
Erf =: 1i 10 .·.U .( 100) 

on. the 

Wd.,"~~..&.. plates 
:perf'ee\ a given 
diman$1onl~s.e 

plates required. 
given separation, 
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.j\~"''''.¥''''''.'''''''!10__ pla:te 

the 

91. Using the data trom 1l ab1el11l J page 96, 

) the1ndlv1dual.plate 

e'f£lci$nele's were calculated as follow8: 

:94",f,..'041!:l11~. ,.",,,~,,"'- efficiency" 

Xn+l • actual 
plate 

of hexane lea:vi.ng 
mol ·t'raet1en 

composition Qt, hexaneleaV'ing 
lit moltraetio!l 

COIlPo$ifJi(l)rt of hexane 
plate mel traetien. 



hydrocarbon 

the re1eo~we!naja~~Lor.lS 

a 

formeehanical 

operation of ,he unit. and. .. 

_ ... ~ ... ,,. .... ,~if>~ 01" 'thtt 

theunlt. 

follo wing 'n~ '1~,g .fJ!'r.m, l"fM 

the modifications, 

on the unit. 

operat1onof 

c:tJl!:lti~LLII -a d.iscussion of 

'of 

""'....,,'&_"'.~ obtained· from 

p~e11mlnary test.s on 

it was observed 

the condenser to the 

condensate pum.P. the waSl at a level 

than liquid level in the condenser and 

oould not primed. Therefore. in order-to draia 

the condenser i:t l'laSneC$ssary to place the condensate 

pwnpbelow the level 1n 'the condense-r. Since there 
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was no o~ntr()ller on the condenser, it 

was -,....'!oij."" .. ~~ should also be 

a tree the 

In course otthls change. the 

CO.jnC;Uln~Ja~ie pump was deleted. entire syertem. 

accumulator drum was ,laced about tWlt feet 

condenser. ,roduct and reflux pump 

\1aS then placed one foo't belo't'lth$ level in the 

drum '0 al1ow·$.lt-pr1m1ng~ 
Aftar the 

observed 'that 

relocated, it 

p~Gpe:rly and .r."1i;:'V~"'Y.'IQi!" ~'¥l>.J 1.,l!~ v 

The reflux oantroll*"r 'fJlblS 

working 

~placement:s. 

the system 

oth.er instruments were 

they in the 

adjustments 

was 

it was 

cooler 

con~reller replatlu!d t 

levaleorltreller • The 

adjusted 

of column operation. 

petroleum 

mixtu.re was put into the 

that the ccndenaerf pre-beater. 

without en the water 



.. lemovable inserted :1ntb.Qe~changers 

80 during ireezing we·a,t;her could. he 

drained out. 

A wat$rcondenler,.40 inches , was trom 

1 3/4·1neh and .3 1!2-1neh steel pipe placed on 'top 

t.he tank tQ b.elpC(UlaenSe the petroleum vapor, 

escaped d.rum dllrlngoperat1on~ One halt 

.inchcopper tubing was used 4.1 11nea fer the 

condenseJ"'. 

Oola 02e~l)t12R. following isa discussion 

thetaetors involved in th. of the 

fractionating unit. 

!X,t~ll. hydrocarbon fractionat1ng unit 

was designed for aSYltem composed principally et 

hexane, heptane, octane. commercial grade 

hexane wasobtai.nea from Hercules Powder Oompany 

heavy virgin na.phtha wile ob1;ained from 

l:)l;;~ma.l!lrQ 011 Oompany_ heavier ot the 

'two teedeomponentswas. found to contain mainly 

paraffins to ten carbon atoms,a, 

well as sUbstantial amounts ot aaphtheneal e.ee 

VI, page 9S), Since no particular 



compounds Wf;)re 

the heavy 'il'f'«I.,pIt.iI"tI'''I 

large eonce:fttratioftl 

a multico.ponent 

Qe~lmf!lIU impracticable. distillation ""'·_,,,,,,,V''''' ... ''''''''''..oII.'!iI,j;>lI. 

Therefore, 

performed 

ef w-.... w" ...... _ 

assuming 

eOlapO.rteD. ts to' be ne~itafJle hea."fY virgin nal01ll.:fJl& 

variables that 'f'w1!,.. ...... _ Vari 

t<lt'liiflloi.""'..Iioli;l'\04 ineluded 

temperatrur$" 

~..,..t;!J<.wJ4t""~ that 

place of the 

discovering 

the fourth 

ratle, eolumnreboile~ 

H.l7"f':JU'£·.lnl.J. valva pres su.re.. It 

was tobestud.ied in 

pressure, but after 

recorder tor 

top of the 

was 1nstrtllnentall.y£aulty, the 

del."ted This 

supposed to 

after enii.n~~l.Il~ 

manua,lly. 

13 and 1; DOUno.s 

used tor 

th.e flow of reflux; 

reflux con'trol valve 

ef product was 

the 

valve preesure., 

square inch, ) \fel'. 



or 

(1) 

(2) 

() plate 

(4) 

(5) 

future. 

that could 

should studied 

~~~~~. equ111brit.tm. 

the 

calculated 

partial 

heavy 

Raoult's 

calculated usi fugacity funettonsthe 

h,drocarbona were' found to correspond within 

the was cllseovered 

thermocouples 



from thebot'tomeeooler. tops, 

condenser, column :r.bo!l.~., 

impossible, wlthoutthese tem.perature 

i! to obtain a balance for the 

fractionating 

In~Qll!Da~m.Jm~~w:e!. following 

paragraphs contain a sonu,· the 

used tor recording controlling 

rates ot tbe terminal 

streams d.uring 'eats the tracti'ol'ua;ting 

It Thebottolls 

temperature was oontrolled byamo\USt'ot 

cooling water through hea.t 

exehanger. Dur1n.gprellmlnary t$sts using 

f:the petroleum was that the 

automatic control the 1natrumentwastault1. 

Therefore, was manually 

all tests. 

Ool_;~s$rel ,eontroll~£. fhe column level 

controller was of the critical 



the liquid level tbebol1up rate 

compositions 

level had. 

r-ecordedon 

was al~ered, 

on each ,.,; ..... "',.. . .,..,...,. 

kept· 

betoreequ11ibriUJIl conditions could . 

attained. V'V~"~"";l level fluctuations 

tei$tcatU;led "'!leach 

plate ehangeapproximately·three 

Level 

there£luxaccwaulatar drum was exe ell ent in 

control features. During all tlte tests 4 

straight line was plottHtd onthereeorder chart 

in drum.. Since 

the bo11up rate· thetrao:t:tonatlng column did 

not remain , the of raa!~~l ... :t 

accumulator differed time to time. 

product flow was oontrolled by prod.uct 

pres sure ; f~lo\,1 

V'aried with. 

test 

bol1up rate 'heeolw..n. 

....... ~ rate was 

"''''''''';~'i;.'''':.t." tor eacb 1; minute these values 

ware averaged the overall test flow rate. 



11 teratu~e ( 5"'1), the probable ..... ...r"''''".,..". 

orttieemeter installations 

cent. h}ven though nf'JJMn~u: 

taken, sometimes the. aeeuraoy 

not fulfill expectations, 

d.evelop, and their causes 

apparent. One of 

Qccur to cause inaccu.racies 

(1) 

adja,ent~o the orifiee 

(2) ent:t~app1ng of vapors the 

portion of the tlcH1 line 

() gradual change in the 

or the metered fluid 

(4) reduction tloltf 

readings that are in 

accurate r$gion of 

(;) existence ot W\","iliI\i;~V"'"'U'~ 

not de~eet$d 

slowness of 

be 

(57) J 

• 

or 



'(6) 

of columns in" the 

lines pots t,ne meter 

(7) plugging or the two lead 

lines 

( g) erosion of the orifice.' 

With 'these adVrtlrSe eondit1on:s taken lnto acc'ou.nt, 

accuracies ofthreepEr~ CMt are generally 

accepted in industrial operations. 

8&nlple, trom tests on the hydrQcar'bonfract1ol1a:ting 

unit analy~edbY'u$1ngan Abbe retractometer. 

The re·t$rel'Ule fortbe retracti ve index curve 

included heavy virgin na.phtha 99.5 per cent pur. 

could not used as'a reference liquid because 

per cent hexane in the material was only 56.) 

cent by mass.5peo.'trophotomet;ry analysis. dis. 

tillationprocess upgraded product 'toapproxima't.ell 

cent hexane by "refractive index analysis. 

be'r of theQ~tlc~l Plates. number otthe-

oretical plates tor each test, tabulated in Tabla VI. 

page 95, ranged from 2.80 to 5.00 tor all tests othe,* 



tou.r seven. Tests four seven a bottoms 

component, which matU1S 

theoretical plates was infinity. 

that,the number of 

performing the 

calculations, it was observed that, in the enriching 

section 

plates tor each test was less 

theoretical 

one. It was also 

observed. during 

of was ev1de,nt 

column. 

collecting. that the condition 

sama section or the 

14a~er1al :ft!lanee. The material balanees the 

minut$ and oompositions molfraotion,. 

"''''~l'n..Q,.I,'LO balances are tabulat,ed. discrepa.ncies 

9" to be within the ran~' Q 

of calibration error sample 

error, with the o£testa seven and eight. 

In "'bese latter two tests flow-controller 

ealandrla. section controller, reflux tem-

perature oontroller, column'reooilar level con-

troller were not with the samepreeislon ot 

centrol that the earlier 

tests. Analysis of 

liiioQ",'W\i4 that the systern 



control 

the 

rate. 

the 

the 

unit tbe 

the 

instrumeD.~ 

and. 

control ot 

settings of 

order to 

The 

indicating 

.,.,..,.;~""",w trom 



section, 

condenser 

$teanl Calorimeter. 
, ! r t, . l._ 

was 

lost 

the 

of 

V_..L. __ ·v..,..",,',1.4 of 

,., .... IIii'V4'.\.'I... of the 

column accurate 

throttling type the 

main line tlould .~."''''l\#lI''' the Q~t.~3[·IflJb.I1tl::U.i:J.,UII 

thE) periods. 

At I ,the f:H':L'11pl$s 

from 

of refractive indices with the an1t'1n']!";;\I~V of 

appro,xim&tely tbrs" per cent. use of 



partition chromatogra.phy ~uld possibl.y 

. error percent, provided suitable, 

W"""""Iil>A.""H and 

to allow 

Qaes'citxTests!~ is that after 

~l"'1,n~lilI~n1t' and modification, ,thebe 

va:ried over a wide ~!!!!J,'I!"'i!'Pl!l!> an to determine 

the 'optimum ir'JI','nMii$'''Y""D regiontQr'tbe eol'tllll'l. 

Fl~Oditlg and ""' ........ ,,""'''''" analyses 01 

and DOl~liorms would lndleatethe points or 
,optimumop$ration.' 

Ins' la ;;101"1' of 

tion glass ~,a.~ilUl;£V.l:.1I\1lf 

eru~aIl~e tihe 

becaus$ conditions 

ancihole. 1'be:\nstalla­

,1ealt,:twQ plates W€)111d 

column operation 

blowing. ,eQuld 

visually plates~ 

Pl;!~s&lre ,·DrOR J~er(u$il}Platel. is.owno 

way determine the liquid seal 

in the column. 

an 

unit; to 

on an.y 

operatins 



device should· 'be COllrU~Cl]I@Q to 

each 

installation .. 

in 

column 

above 



LimitatiQns 
~ ." I , > .' ~ •• I .' 

The following paragraphs contain a 11stlngof 

the limitations imposed upon theoper_tion of the 

hydrocarbon fractionating ~lt. 

The fractionatlng column 

used in t.he distillation ,r()cess contained ten plates, 

spaeed one foot. apart, was 25 feet, high, two teet in 

diameter, and contained twenty-two 2-inflh bubble caps 

per plate. The heating CQils in the CQlumn were 

eonstruct:ed of extr_ heavy one inehplpe and had a 

total heating ·area of'60 square feet. 

DGttom$0901e~. rhe bottoms eooler in the 

fractiona:ting un:1:t was a tcrur~pass shell and tube 

type exchanger having a contact surface of thirty­

seven ,!4-1ncb tubes 10 l.llChes long. 

102sCjon(;\e!1ser. The tops condenser used in the 

traet.ionat1n.g unit was as1ngle pass shell and tube 

type exchanger having a contact surface ot eighty­

nine ,,/4-incb admiralty metal tubes 69 inches long. 

Feed PreJ:u~ater. The teedpreheater used 1n the 

fractionating unit was a singlepas$ shell and tube 

type.exchanger having a CfJntaot surfae. of nineteen 

,IS,.inch ooppertubes 4;~'1/2 incbes long. 



,centrifugal pumps used to 

feed ove~hea.d vapor condensate at,ream.s had 

a of. 38 perrninute against a 40 pound 

head. centrifugal pump pump the bottoms 

~~~~~~ •. All flow lillepiping, with the 

except10,n ; t)f the coo11rtgwater lines, ,wa.$ installed 

with iron "The cooling water lines were 

l/4-inch gal va.nized iron pipe. supply line to 

the ealan,d.ria 1 ... in en steam line to the 

was l/a.inch. teed, line was 

3!4-inch. bottoms and,product lines were 

;/e"in.ch. The vapor product line was 2-ineh. 

reflux11ne 1/2--inch. The cooling water 

condensate drt!:in line was 2-inch. 

Control Valves. All control valves were 
, j <_ .,- _ - ,,' ;:tt:_ 

d1~tphrQ~tm motorvalv$s throttling a.ctiQn. 

~ ........ ~ ......... ~~~~~_li1Oiiin_e..,..l. All air 01;1£10. 

tap , were l/l+-t,nchoopper tubing with the. 

exceptioD Qf the lupplyline whien was 

1/2-ineh galvani~ed iron 



pou.nds 

was to $upply heat to theoalandr1aand. reed 

~i," Air 

was t11te:red 

square inch, 

system .• 

40 to oS DQUnr.1S 

throttled 

sqU8.'rEl inch, 

20 'OOl!1nOlS per' 

use ill the instrumentation 

'eed-Rate Ccntrol.fhe 
I 

was controlled 

21.) pounds 

a flow 

at the preset 
" 

controller. 
\ 

e~atur. (lOft 01. The 

section was controlled 

ota temperature controller. 

fheproduct con~rol 

, valvo opening was controlled by the air pre$5Ure 

exerted on the W.~I~:Ii1.{,.J4; Qt~A,~i· of the valve.. The pressures 

were 13 inch, .: 

teed to the d1st111a:tion 

columrt had a n',","I'1D'Tr.!!:lI','n'Y" 't,'em10al~at!ure or 141 .'1: 
controlled by of a temperature controller on 

teedpreheater .• 

, 



151 0
' 'by using 

controller on 

;0 per . cent m1:icttlre commercial ;I!P"I19~~01"14 

£.W .. !\'Q.l~~g;, bol1ing in 14$ to 0"and. 

naphtha, th& trom 

pressure 

test-s on 

110 all testa. 

.... v"" ..... "'.i1i"~ tifate:r for the bottoms 

the tops condenser 

was a tellperature 60 ·F. 



v. 

autr:.uaat1cally eontNlled d,rocarbon 

unit teet in 2; feet 

having ten one toot each plate 

W'~~";f;~"'.AW"~ twent.y-'tlfdG 2-1nehbubbl .... caps, lfascpe,rated 

under 0.94 atmosphere pressure using 50 per 

cent hexane and per cent heavy virgin 

naphtha. lafta flow rates were 16.$ and 21 •. } 

ncUlno,s per minute" 

were ., 27;"'. 
section 1iempera:tures 

the product valve pre$su.r~s 

square inch, . • 

'tel1t1t)e~ra;t.Ul~es were 141 and 146 .p. 
respectively. 

2.74: 1 for the 

;i<""", .. t>_Yl_ 1"8:ti08 trGm 0.64: 1 to 

'Ii>i_it:;'i!;>ir.V tes\s;1i! 

eonclu$lons drawn the t~st;s 1nelu.de; 

1. The un1tean 'be operated 

a.utomatically, except; :for manual cont.ro1l1,ng the 

a:m!!)Ul'll'f. of product withdrawn. 

2. The overall column effi.ciency is between 

40 per cent. 

3 ~ tlhenumberof theoretiealplates in the 

column is between 2.$ and 5.0. 



4. 

from -12.5 to 1;.0 

.... '\i;\\<,,~"'" 'plate efficiencies vary 

oant. 



a:u:t$matically eontrolled hydroearboa 

unit was operated 'Using a petroleum 

consisting 

naphtha as 

grade hexane and. 

'tbe distillation 

column 2; feet and 

contained ten .pla'tes atone intervals, 

having tw.nty-t~to2-inch 'bubble-e.aps. 

were 16.8 rates of 

calandria B.m.·~""4J!!'''' tC!1imperaturee were 257 -, 

and and __ '''"'n'i'It'''''' .... pressures .13 and 

15 nOlAna.S par square 

and ·the reflux ,··temperature 

temperature 

146 
..... _""".~\'f".. ratio' rmu!!eo. 0.64: 1 to :2 .. 74: 1 • 

teed was nr~9nE!atli;Qa in a shell tube heat 

exchanger governed 'teli!l1)era1~ttJ~. eon'troller. "the 

:feed flow was controlled by allow 

hot stream was in a shall 

vaporprodturt 

in automatically controlled condenaer 

treely'anthe 

produetstrealns were D1 the 

The 

heat 

condensed. 

flowed 

and 

Ii 



controlled d1aphragll m,otoryalve on the product 

line, product, the 

at the 

rate frarn the ·bottonl otthe eolutlrl was 

controlled by a level oorrtroller maintaining 

a leTel in· rebo:11er section of tbe column. 

the stream. 

Tempe:ratures 

hydrocarbon 

'tiere indicated either 

used as 

plate column the 

three heat exchangers 

,a preoision potentiomEtter 

by alumel-chromel thermocouples or the 

recording elements tour tempera,ture eontrollers 

instrumentation system. The tlow ill the 

cooling water liftes t lines, product liae,bott:tioms 

linG, reflu.x line, lille were recorded bytlGW 

transmitter-recorders. 

tests were nQ.':r.tc~'ml~a on the unit-using a 

50 weight per oent 

heaVy virgin naphtha. 

on the distillation. 

as a feed. 
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