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Io L oaria Dol

DUt u Ghie wie o bu b v coocaiul pou e es PuslAtiag
from hetooo cutue Cobnb,wds paueonDos Lo dobur precessed &l
Claniz Lauint 2y d0wud Whol Tuose Lo wlue Lonan tLaGu 0 UCUUL L
Vhe e lOoe Cia iUviu il . COuLiu.

Livisn, nuCeualuy L5 eVea Wity oVicend An ihie cu.alytic
Procesies whicn cvcur Qnaer (1, dro.ul ﬁ;uuuuru; recilcusation
of which woeqUlires LLs Cupurateon JQrog wie rcwction product,
in liguid pnase, b voo PLuCess Llussuae and Lt cile lowest
POSHd0Le Ceup.luluird. MG e Litds lnet and couni wrdag
hat Lus eilluens cocovoans 4 lavge vy G beat and it
1o av v udi b voeswad devely pacbiul recovory ol Wais RET
iv possible.

' due bypicol dioowuwm ol guch o proccss (figuie A)

shows thal vhe Cuur;e Stocit Llended wiva &y v en 16 pro=
Heuvud Dy wEBL C.Cuan, ¢ wo sl W dusubor eaflucaty tnd Leaiud
up o uhe 1euctor opesratliu; teupulewade whiiy poseing thiough
the neuier. 7Tue reccior eftlucnt, fo.loving avut trounsfcy
in ¢re chorpe s00k preacaler, s cocied Lo dne buuperatuwre
ab waici: Ghw liguiae-vapor Blend can be superuaved, coiwining
hydrogen riel pus wiica o recycled tnd ilic liquia phagse
which is processed latole

e heat exehenying e uloacnl way ve so gised .3 S0
obvala u more or less wive.iey 1eeovery 04 buu aunt contedned
in wie cilduent whiicy lo suwen deberuious die regaidtenenb o4
heat reiaved Lu Lue Luuver.

Yo ¢00: oultul L..licovione 06 lel Ceguvely are digw=
cussed .n Ghis urticle, und Liu ¢itect of cliluens o:islct
tewjerature irom the chaipu LSUEk pouucuw.er ic spalysed 4o
an indcpendent varisble, upou vie opuriiing cont (Sost of
boat intaivduced 1o eile ugaver, CoLL 0L villueni COOlADE,
Jolluwding beav cacnange wish cuurye seuGk) and investWehe
cuarpes (cout 04 estluantbecusrpe sL0CK uweat exch n uryhusier,
efituent cooler).
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1. Hoat cxchanges

2. Hoator

3. Coolor
&, Roactox

treating unit.
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A hydro;en treating process is Coucidered,as an eXxaxple,
of 100,000 t/ycar capucity, the chuige svock oving a heavy oil
fraction,

It is assumed that in Shurge stock with 409 tempora=
ture, blended with the hydrosen, is Preheated by heat exchange
with the reactor eliluent, baing furthep heated in the heater
up to the resctor Oopesraling temperuiuwre,

The reactor effluent, following tue trancter of o part
of the charge stock neat, 18 air cooleg up Lo the higxh presgure
88parator tewperawire (80°C) whepe 150 at. vressure was oo~
lidorod.

The calculations werc c.rried out by choosing as en
independent variable the eiflucnt outlet teaperatwe from the
charge astock Prebeater for which four values were considered
uch tiue and namely 319°¢, 24°, 218% ang 15%°¢,

The thermal duty variation of the Preheator, heater gpnd
cooler is plotted in figure 2 function of the adove=-ment 1 oned

charge stock and effluent PRP cucve wus taken into wocount
(x'upoctivoly, the distribution of Peuciion prvducts) gnd
quantity of hydrogen Teoycled in the heater.

The pexrcentage of Vaporised product irom the sircamg
concerned was caloulaited egch tine, assuming end then checking
the partial Pressure of vapers gnd 11quid o1 dasis of oquilidriun
vaporization curves Plotted in &ccordance with the Bnister/l/
Bethod. The enthalpies for 11quid and vapop products were
taken fron /3/, wiiile top 8as fxrou /4/, heat cslculation being
carried out by «wudbiplying the Quantity of produgt by tne
difference of enthalpy corresponding to the two tegpersture
levels in order to exclude the calculation basis of the
enthglpies.
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Lovesusent uudghes vt crtinabed weotIing to dota

given ., Hierature /< Tur vl v was regaiped Lo know liae

heat exchun..e surruc. s Nt Snoringl doge
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o0 Lug theaterp,

The pricges OLvained Yrom e duvs o
were co.rected accurudn, ;) to Lhe Drocodur
qualiiy ot laterivls us.d apq Opuruidn,

ecified avove
functign of the
PLCGUPry
1n Lhe icllowing: Parasraphs caall be Piesented only
the result o1 tuegng calculationys with 41 siies

Teyuiced to
detoruing the gost price,

A 10% redeaption qQuoL2 or year wag estublished,
Sonsidering that the unit wo.ld e paid ojf within 10 years.

Ulsiaeteiy. ths cost price vatuwstion of the €GUipe=
Rent as w1l ag Tedeitiog suota variution were plotted funge
tion of the eftlucnt outlet bemperavurs frop the exchanger.

In order to CapLasliie tho oftect of the mstorial
althouph ip the exanple consiiered the equipucnt shail be
Tabricated of slloy 3teel, Lhe gogt prices werc caloulated
for cases .here the SxXchanger and ¢ooler would be either

sardon sieal op alloy ®teal, the Reatep bedng of allgy steel
in all cases,

&. Cost ot olarge stogk preheater

Squipment, an ovirall hést-iranarar cuvefriciunt of K o 400
k@ﬂl/ 82h°c .

the couts of tge A¢ut exchan. er in the four calculg~
ting alternatives 8re given in table iy while tae variation or

the cost Frice with tue effluent outlet teupyrature from the
Preleater is plotted in fig. »,
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b Cost of neaber

Accoling B0 Quln gives ln liceratase /efy STunci.on
of Lre bueianl dubly ox uvh: bzuusl, Lhe ¢0..u ol Lhe ligater was
esbablished, Lie resulis belun civen an wabel 1l raphic
pepresuniniion 0L tuauer nuct peloe verbkobion fusction of
efilucnt oyuviel LuanuTe bt Loom e cXcRalniel i also piven

.Lf) fiku.i.'f:: :’) [ ]
c. Coci of elivlucnt cooler

. Alr ¢ OodulE welG su_ csbed GO be uscd .or effluent
cooling cun. idering Vhe cdvento es of theae vu compaded %o
waber cooiers {deyosii ¢i scale in certain points, shortape
of water, easiur to nuinbtaeln, G0 )

Healb gzchan,.s suriuces hele ecalculuted accordlug
to the procedals pruposscd WJ fludgon Mg incering Gorpo.atlon,
alloving aa overall nesb-urunsier coulficient sgainst {inless
tube suriuoce or 31/ Kcal/mzhoc. The siyr used in calculutions,
ic dxy wiib 214170 vomperabze ab YoU wn Hy presauze.‘ﬂesults
obbLuined are piven in suble 111, wand craphle wepresentutbion
in figure 3 {varislion of alr cooler cost Luncbion of exchen, er
outlet towperature o eillueni)s

a. Tolal investwent characs

Variabion of investmendt choarges Lov the 4 calculaw
sion alierpatives is opbalucd by totulling the cowt of the

¥

% units (earbon sieel or alloy sboel Leuricution).

Ao casn been seun Lrom lipuve 5, «ien the units are
of carbon wtucl fsbrication, lovesluents uare winimun av 16:0%0
efflucnt ouvlel Lempcruatuwre Lrom Gne axchan_er, wille for
alloy sbeel fouricution The dnvestments ave wiuiwue at 26000
temperature.

whe ancluvnce of opcrsbting couls over she ponition

oif Lbly wkaduls s iavessments sholl ve furvae) stoeciede

o/ o
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Cueruting, Clh 68 wuie gg ubtighe
of operation, taszing frown wive Ul e
of Lcut the value of Qell /10CU
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lor ong Jear
¥ T repurdiag eost
neul /L/ ena for cout of

e Cost of negsy Lranster within the neatep
knowing ihe 8030 bed icat cow

vhie four calculating
allernavives ang

ol Qe fop overall heater
4L Per your wag deterained.

Gesuing a velue
efficiency, convumplion of Lic
Lhe results of the calculation uic Civeu in label iV, and
08t variation of neat,tunction of eXslan;or outlel tomporge
twe of the erfluent, ig plitted g i use 4,

be Cost of tug Dower consumption

accoruing to bhe PLOCLUWLG wypecilicd Zop the
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Ce Totul Colrotine Logy

fotal cost voriation wikth gichun;er outlet teuperature
of the vffiueuil wus obuwined Lo Wwialilnn ghe Cheratling coste
in Lae tour calculation clicenutives.,

AL cun be seen in Jlguwre o, bie cost of bBower for
tue Llun represents only 5% ol the tocal operatiuy costs,.
Opersiing coous lucrecse raoidly toncucrently with the incre. :
of effluent Lauwperature ai uhe exenan,er oublet.

Ve S ONS

In order %o usiablish the eriect or heat regovery
upon the toial cost (annual redeumption plus anuual operating
charges), tne total cost varlotion, function ol effluent
teuperature at 8xghun ;er outlet, was nloivied in figure 5.

A8 nay be vbserved, vpersting costs have a sreat
dnfluence upou she miniuum position ot lavestuenis ostablishe:
earlier, in order i give Lie Lotal cost curve an aspect of
sontinuous incresse trom ihe high pressure ceparator operating
temperature Lo @ practiculldy couplet recovery of the erflueni
heat,

A8 an advonced Fucovery of Leat ieuds to more expen -
8iva eguipment, wiile Lhe annual cost (uu Coipured to redenp-
tiou + opcruting costs) doeg not ewphasize thir aspect, the
initial cost must e taken inco account.

Only the geaerul @RUCCy s gAvel au this article.
For such gcuvual Gazay tunction of Lne specirie conditions o.
the country, Coupany, indusurial coupiex wichin which the
wnit is locuted, dif.erens decisions muy Le takens 1n any
cuse, for cacu unit, wore so 1op counirice under developuent,

& careiul study wust be wade of the ¢coavnical aspecis regarding
the teeclmical solution aud the choige of Cle optiaum altornge
Tive Hrescoived oy e operatlig conditions,
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