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G (B MBI 6 eVXIIiakrpz] mm i L 5 s STt BISTsT8 BB 0 /i nu«mm TN ‘JMWMV“M ) 80 ]) il The truc_tonperaturc drop, corrocted Tor both boiling slovation md statie beed, i represented by tho sverage tamparature dro boteesn the
mperature of strean and the variable liquid wmpvnuurv g 2 Heattransfer coolficient C e ey uvull‘uvu\ T stromly e ST S neliod oT apevation 5T The svaporators - ilim; LT Tn most_evaporators the fouling Factor of the
Loan and resistance of the tube vall are very snall, and they are ussally neglected, 172 3o o T contFicion “Tar The stcan{iln coefficient is high. Since the presence of non-condensable gas seriously oot e T eIt &t EEFT 5 o
Provision must be made to vent Tron the stean chost and 1o provent leakage of air imward___m 12 _nr 4”7 < 175 C Liquid-side coelTicients T T o The Tiauid-sTe coellicient deponds to ¢ Jarge extont on the teloeity of the Tiouid over the hested suoce__Torhs PORELT D,
The resistonce of the liquid side controls the overall rate of heot transfer to_the bofling liguid for viscous MTuid. Forced cireulation gives high Liquid-side oot oient, Nyl 12 7l T Because of the difficully of measuring the high individual Tilm coefficients in an c\npnnmr\‘ oxperinental results are usually
Expressed Tn terms of overall coefficients Tig Fr 17 one resistance( say. that of the liuid film) is controlling , large changes in the other resistances have alnost no e e T STy 2 g S Typical overall coofficients for various ypes of evaporators
are given in table T2 T, LT Frapotator Feonomy C iR The chicl factor influencing the cconony of an evaporator system is the nusber of effects. The economy also is influenced by the Lomperature of the Feed. Quantilatively, ovaporalor economy is entirely @ matier of enthalpy balance. 1 g, T
o c Enthalps bolances for sipgle-elect evaporator /] J::r In single-ofTect cvaporator, the latent heat of condensation of the tean is transferred through a heating surface to vaporize water fron a boiling solution. RIS It \Tao enthslpy bslances ave needed, one for the tean and one for the
Vapor or Tiquid side. __W1°2 o K| Tz shows a singleelTect Evaporator. The rate of stean and of condensate is ns Feed (s nf and that of the concentrate is m The rate of vapor 1o the condenser Js of 8 VT2 i)

L in Tt is assuned that there is no \vz\kwv o enirajmment, That the Clor o is negligible, and that heat losses fron the evaporator need not be considered. _Brul T EE- BN -7 N ot the supechent of The s T T ST o7 The condemsate e STl hoveer,
and it is accoptable to neglect them in making an cathalpy balance.  (_ 2r g w 0 Under_these_assunptions the diference between the enthalpy of the stean and that of the condensate is simly s . N0 2 or Bo Pr The enthalpy balance for the
Stean side is (16-2) The enthalpy balance for the liquor side is (16-8) G 4rir [ o 8 __q Tn_the ,mwyw of heat_losses, the heat transferred fron the siean to the tubes equals that transferred fron the tubes Lo the liquor L] R oThus by conbing Fes. (16-2) and(16-3)

160 _erer 1_oC  p g S The Tioor side ntfalpics depend upon The characteristics of the solution being d._Vost of solutions when mixed or dilute at constant Temperature do not give much heat offect. 0172 —J::, T TSone of ol lons shen sised or Jilote eolie
considerable heat effect. (I 200 1o T i cquivalent smunt of st 15 Tequired, in addition o the Tatert heat of vaporizetion, when dilute solutions of thess substanees are comventrated 1o high dons Ties 2 g, 1Enthalpy balance with negligible heat of dilution _ 220 (1 230
For solutions having negligible hieats of dilution, the (‘h\hvl[h e Tances over o single-effect evaporator can e caleulated fron the speciic heats and_ temperatures of the solutions. & 10 W The hea - ransFer Fate o on the Tiquor STIE TocTufes: o, the heai ransferred to the thin Tiquor fo e hnge 115 temernture fron 17 to
The boiling temperature T qv. the heat to acconplish the evaporation It )r Y TR 11g, Q-1 X T the specific heat of the thin liquor is sssumed constant over the temperature range . then (16.5) and (66 2
- IY: £ e bolling ot clevation of The thici Tiqwor 12 meslTgTble, - ho Iatent out of vperization of wter st the preseure in the wapor specs, € G © T 0 g g p g, s - When (e bofling poTar oTovation TS mpprecTable, v differs
Slightly from . In practice, however, it is nearly alvays sufficiently accurate to use 172 3 P EINEE-13 EE-1S EE - PR -1 RT3 I The TTnal equation for the enthalpy balance can be gotten Tros Fgs. (165) and (6-6)uhen the heat of dilution is nealigible. (6D B _7n:
&t E o e quation (167 states that tho Teat Tron the condonsing stean i utilized To vaporize water Tron the solution To heat the feed to the boiling point Xrl 3 ~_1[P EF) g Ic & 11 the foed entors above the boiling point in the cvaporator, part of the
“vaporation is from flash,__.gl 72 & PREL-T ~ DEnthalpy balance vith appreciable feat of dilution — 3 PRELT 17 the heat of dilution of the liquor being i too larse to be megloctod, s enthalpy concentrotfon disgran I5 used for the volues of Wi fa (U6 _F i g, 7B
c o Figure is n enthalpy-concentration dingran for solution of sodiun hydroside and water, kecrfr PRREE-TS - ar Single—effe Tat C Tar Toe uze o material balces _enthalpy belances,_and the copaci o eustion (5 1) T the_desion of single-effect cvaporstion T= shom in
Duamplel6 & br Multiple-effect cvaporators ( EEFT SFigure shows a_triplo-eiTect systen 4% 5 Taor < Connections are nade so that the vapor from one offect serves as the heating medium for the next crrdr kT dr T A condensor and
air_ejector esteblish 4 vacum in mrd offect in the serics and withdrav Tron the system 1172~ ETNREEL-3 Th Tirai offect Tn tho series s the effect (o shich the rav stean is fed and in shich the pressure in the vapor Spece. The last B B e e T
2 i tg  F 1 I T this sanner the prossure difisrence botvon (he Stcan nd the condonser is spread across (wo or ore effects in the multiple-cTfcet syston Ta 7o £0 The prossure in cach offect is lower than that in the offect fron which it receives stoan and higher than
that of The effect o which Tt supplies vapor 778 Fach offect_bas o temperature drop across s heotjng surface cor W,wmn,. o the pressure drop in that offeet, 1172 ur T 75 i Tn Tigure, dilute foed onters tho first offeet, whore it is partly concentrated: Lt flows to the second
e o e o e T STToet Tor T oot Tk Tiquor T pusped out of the third effect. PRrrerl! 12 Ta; In steady operation all interna otTons_Tlow rates, prossures, and temperatures axe kepl constant. _barerr EE-T ke The heating
gucface {nthe flret offect il iraneat per hour en smount of feet glven by the sauetion (16-5) LT I T i port o7 ThiS"hest That gove o heat the Terd 1o the botling point 1+ meglisible Tor The Vommnt 4t ic i Too tomporaturo of the eondonsato Toaving tho socond offoct iz
very near the Lemperature 11 of the vapors [ron the boiling liquid in the [irst elfect 177 % >, g o Tn stedy cperation the hett Uiat vos cxparded Tn creating vaper In the Tirst effect niat be neglected shen this sase vapor ol T EL-F The
bt tranmi (£ in_the second offect, homeaer, is given by the eguntion (16 EEREm I EETS b: 2 us [ust boen show, ol and G2 ave nearly cqsal,_and therefore (U6-10) 2ol EE-TS I Ri Same reasoning may be exlended To shov Thit,
roughly (16-1D) __j! i ©Tn ordinary practice the heating areas in all the effects of a multipleeffect evaporator are cqual. el 2 f TTherefore, fron Ea. (16-11)1t follows that since G61) 3 & BaE ww 66t . By 25800 € BERE " bAGEHK
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w T 4. L Evaporator Capacily The rate of heat {ransfer q throuh the heating surface of en evaporator is the produet of three factors: The area of the heal-transfer_ surface  The overall heal ransTer coeTTicient U The overall Lesperature drop s 2 T B
wh/r 6D T8 0 1T the feod io the cvaporator is at the boiling temperature corresponding Lo the absolute pressure in the vapor space. ALl the heat transferred through the heating surface Is ovallable Tor evaporation The capaclly is proportional oq Tw 1P 2 72
o iir TT the Teed s cold. (e crorsy T required for heating it to its boiling point. The capacity for a given value of o is reduced accordingly . as heat used to heal the foed i not_available for cvaporation 0 LT o 10 X 1g 7 Tf the foed is at the temporature
bove the boiling point, a portion of the fecd evaporates spontancously. The capacily is reater than that corresponding to . this process is called [lash evaporation. mu I[P nl 12 Py ITRNEE-1S c G3; Temperature difference C s The actual temperature drop across the heating surface depends on : The




Souon Delng cvaporated The differciee n bressure hetneen he sirean chestond he Lapor_sace above the ol L. _ond_tepth of v g over heatdng surace. The Lgelion loss b the tubes oL e 2 Hr Lidr In actual evapc T however, the boiling point of a solution is affected by two factors: The boiling point
elevation And Tiquid head @ I[P Tor h5c TBoi Ling-point elevation and D _hring} s rule $+-5 (#9" (& 1ig EE-TS i For a given pressure the boiling point of the aqueous solutions is higher than that of pure water. &ir Ju 6 s The increase in hoiling point over that of
vater is known as m boi Ting-point_clevation . (BPE) of tho solution. _Nsl 12 D i8¢ T B0E) T3 ot Tound Tron 4n GmpTrical Tule dnom ae D hringl s rile. Whish stafes thar the bofling point of & given soltion Is & Hnear funciionof The BT point of PIre waier ol {he Same pressire 6,
W6 _1g 5] €8, Tt the botTing point of the solution 15 plotted axainst that of water at the same pressure, a straight Line results. Different lines are oblained Tor different The true temperature drop. corrected for both boling elevation and static heid, 5 Teprosemed by the
‘SCrase Tomporature drop between the seturetion Temperature of siream and the varisble Liquid tesperature BT ’r Hoat-transfer coctTicient C 1g; s ovesall soel T oot T stvangly o Tocmed Ty The dosTar and meihot of sveestion of The xaporatar —firme W1 @ I mosc
evaporators the fouling Tactor of the condensing stean and resistance of the Tube vall are very swall, and they are usually neglected 172 Tg SteanT1ln coefficients o ho stoan-Ti1n coefTiciont is high, Since the presonce of non-condensable gas seriously reduces the T1lm coofTieiont, &l ilr 7B
B, ' Provision must be made to vent Tron the stean chest and to prevent leakage of air imvard__.ml 22 1 - ‘:‘ Liquid-side cocfTicients C T8 o The Liguid-side coefficient depends to-a large extent on the velocity of the guid over the healed Surface._lorcp o
o D, The resistance of the Tiquid side controls the overall rate of heal transfor to tho boiling Iiquid for viseous TTuid Forced circulation gives high Tiquid-side coerFicient 2 7072 TIg; Bocause of the difficul y of seasuring the high individual filn coofficionts in an cvaporators.
xperimental results arc usually expressed in terms of ovorall coefficients . 172 1Ig Fr TF one resistance say, that of the Tiarid TiTa) Ts controTling -larss Changes Tn the oiher FesTatamee have aTaosino STt o e el ST - G, S Typical overall coelficients
for various Lypes of vporators are given in table ) B SRR I Evaporator Econony C Ta; ThochieF factor infTuencing the Gconoms of n evsporator svstes 5 the nusber of ‘effacts. Tho sconoay also fs {nfluenced by The Lemperature of The Tocd Ganiiiative v, cvaporator ceonsmy Ts cnUTFely & maiter of enthalpy balance
PR lm\mm. balances for singleelfect evaporator /5 ( T I STnge-cTTect evaporator, the Tatent heat of condonsation of the team is transferred through a heating surface Lo vaporize water from a bofling solution gt IR \ Too enthalpy balences are nesded,
m Tor Uhe tsam and one Tor the vapor or Tiuid W T R K Fig._shows o single-efTect Evaporator. The rate of stean and of condensate is ns Feed Is nf and that of the concentrate is m The rate of vapor flow Lo the condenser is af V12 170;
L T T assumed that_there i fo Teskage or cniraiment, That the low of is negligible, and that heat Tosses from the evaporator need not be considered.  :Bru! 72 g o Hor Both the superheat_of the sican i e ST o
o it Towever, and it is acceptable Lo neglect then in making an enthalpy balance. ( 2r ] TN 0, Under_these_assumptions the difference between the enthalpy of the stean and that of the condensate is simply s . NIJ2 o Bo 178 T8, P
he_enthalpy bolance for the stean side Is (U62) The enthalpy balance for the liguor side is (1631 < e [N 311 B the sbsence of heat losses, the heat {ransterred fron the stesm to the tubes causls that ransforsed Tron the tabes fo the Liguor EE-TS R
Thus . by conbing Fas. (16-2) and(16-3) (16-D) __errer ot p g, The 1iquor—side_enthalpies depend upon the characteristics of the solution being concentrated. Most of solutions vhen mixed or dilute at constant temperature do not give mch heat_affect " o Tr ISone
Sf soluiions when nixed o dilute evolve considersble heat effect, U 20 TREL-" U A equivalent amount of heat is required, in addition to the latent heat of vaporization, when dilute solutions of these substances are concentrated to high densities ”: TEnthalpy balance with negligible heat of
dilution 220 ( To: For solutions baving seeligible buats of ilutTon_ths enthalpy belances oves 3 Sinsle-of fect evsporator can be caleolated frcn the speelfic hoats and temporatures of the solutions. & Tor W The hoat~tramsfor ratc q on the Tiguor s1dc incTudes: o, The heat transferred to the thin Iiguor to
change 115 tenperature from tf to the boiling temperature * qv. the heat to acconplish the evaporation 8¢ & 190, 7o 1 o X, TF the speclTic heat of the hin Liquor_is assuned constant over the temperature rangs ._then (16-5) and 6 6)
£} EL- I TS 81T the borling-point clotation of the thick ligws 13 peslisible, v the Tatent Feat of vaporization of water gt the pressure 1n TS apor pace. € G T PR 6o EE- T 7 ¢ When the boling-point slevation I3
appreciable, v differs slightly fron . In practice, however, it is nearly alvays sufficiently accurate to use T2 3 Pr 3 gr EEFT 1o o L i The Tinal cquation for_the um.m, balance can bo gotten fron Eas. (16-5) and (16-6)when the heat of dilution is
negligible, (6D B 7n: 5o E_To0 i ouarion 157 sta\es That tho heat Tron The condensTng Steam s GTTTTZed To vaporTze water From ihe soluiion To hear \he Teed To the boTl g pofar X727 T[F ) iR r £ T e Tood antors ahose the botTing pofat in
the cvaporator, port of the poration Ts Tron Tlash gl 72 hr PRNEE TS Enthalpy balance with appreciable heat of dilution 33n _ 2 8¢ AL the beat of dilution of the Ligsor eing concentrat oo large o be neglected. an um\mpv— centration diagram is used for the values of H in Eq. (16-) F L
i1 5T e Figive T an enthalpy-concentration dizgram Tor solution of sodium hydroxide and water. e v PRRELL-T - a lo-offoct calculations C g he use of material ba enthalpy balances, and the capacity equation (16-1) in the \luu,n of singleeiTect
Eveporation i shown in eamplels T ] [y ol iple-cifect cvporators C T SFiwe shors » triplecelfect srsten B EREET c  Connections are made so thal the vapor fron one cffect serves as the heating medium for the nest, kerrdr | dr
X condenser and air ojecor eSTabIish & vacuum Tn (RIFd cTfect in The serics and i thira ron the system ) o © The {irs elfeci in the sories is the effect to which the rav sican is fed and in shich the pressure in the vapor space. The Tast effoct i et T vhich o vapor-space pressure
TS minimum. < FL ENONEE- TR LT r T thts e s seasouce {1fTeasnee Fetaeen the stout and the contomser 15 sresd aoroms o or Hore oFfects Tn The murtiplecstect oyoiem T2 T8 i The pressure in cach cffect s lower than that in the efTect from which it receives
Stean and higher than that of the effect to which it supplies vapor. EE-TS he 1 Fach effect hns » tosperature diop seross i1s beating susToee_cors prmdmx to_the pressure drop in that effect. 1173 ur TREET-TS i In igure,_dilote feed enters the lirst olfect, shere [ s partly It
e e e e e o HIrd STToct Tor Timal samcentratTes Thlek Tiquor s pumped out_of the ihird offect il 12 s I8 steir oposiTon Tt sl canecnint o, TTo snien prosswres ol Lomparatres o havt conston. o 2T
The heating surface in the first effect will Lransnit per hour an anount of heal given by the equation (16-8) 2 o ar T\ part o7 This hent That goee o et the Teed Lo the bot1ing point [s nexligible Tor the Toment— 4 rcir i i The Tenperatire of The uvw«‘nnu»
Teaving the second effect is very near the temperature (1 of the vapors from the boiling liquid in the first effect. N 172 W >r To; ot Tos eads operdtion the eal (ha("vas oxpanded i creating sapor Tn the Tirs{ effect must be noglcoted When TRl same v _condenses in he second effect EET
The heat_tray V\\mﬂml in the second effect, however, is given by the equation (16-9) > ! 12 Py e zAs has just_been shown, al and uz are nearly equal, and therefore (16-10) zrelc iThis same
Tensoning may be_extended toshov that,_roughly (6 T LTS rr T ordimary practiee The heating aroas To 1T the effects o @ mulTTple-effect evaporator are soual e st ThereforeFoon T (G-I Tol lovs Thar”sioee o g (607
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Mn i DN SR BT D R - e e e e drop._corrected Tor both boiTing clevalion and Static head i represcnied by The average Lemperature drop eivstn e Cancha gt ratire of ez o the oatiabie HauTd AT o n TeatransTer
coelTicient 8 he overal e Tt Ty D el e e Jeeiay st wetheT ot operation of the evaporator. &l 115, T mhslcviporators the Touling Tactor of the condensing sizan and resTatance of the wube vall are very spall. and they ore UsunTTy meglected 7 g,
SteanTi1n coolTicionts r he stean(iln coelTicient is high. Since the presence of mon-condensable gas seriously reduces the film coefTicient &It mor B ' Provision nust be mede to vent noncondensables fron the stean chest and (o prevent leakage of air imard __m 2 1 [T}
< g Liquid-side coolTicien C -1 0 The Tiquid-side coolficient depends Lo a largo oxtent on the velocity of the Tiguid over the heated surface. Eorrpr T D The rosistmnce of the Tiguid side controls the overall rale of feal transfer to the botling Tiquid Tor viseous [TuTe Foreed
TireuTation gives Wigh Tiquidside costTicTant, — Ny 777 15 Er Because of the difficulty of measuring the high individual filn coolficients in an evaporators, experimental Tesults are usually crpressed in torms of orerall coefficienis n Fr I one resistance( say, that
of the Liquld [1ls) is controllLing . large changes in the other resistances have alfvst no offect on the overall coefficient. ( T S Typical overall coufficionts for various iypes of evaporators are given in table _§'72 T T I Evaporator Econony T The chiel
factor influencing the sconony of an evaporator syste s the mber of effects, The cconony also is influenced by the temerature of i Teed. Guant ot vely. evaporator sconom s otiely s satior of enthalpy belance 1 T_0; I w,mmpv balances Tor single-efTect evaporator /] ( -1 Tn_singleciTect evaporator,
the latent heat of of the tean is Lransferred through a heating surface to vaporize water fron a boiling solution 1igt Ir \ Tao enthelpy balances are needed, on Tor (he team and one Tor he vapor or Liguid side W13 7 213 Fig hows o single-elfect Evaporator. The rate
T Stoan st et 3t as Tobd o e e chas o the commteate. s o The ratc ol vapor (Tow Lo the condenser s ni 10 15 assunod hat_there s o Tedkago of cniraimment. That the Tlov of is
negligible, and that heat losses fron the cvaporator need not be considered g q g, N Both the soperheat of e stems e b Ty oF The Condonsate e sarTT. Rovever. g TT 15 accoptabTe o moglect Thes T saking an enthalys tafesess 37 10 w15, 0
Tnder these assumptions the dierence botwoon the onthalpy of the Stean and Tt of The corfomsate Ts simply =~ N3 07 o o [ The enthalpy balance for the stean side is (16-2) The enthalpy balance for the liquor side is (163 G 4rdr e
] Tn_the absence of heat Tosses, the heat trunsferred fron the stean to the tubes equals that (ransferred Tron the tubes (o the Trnr 75, K eThus . by combing Fos. (162 and (16-9) (16D _erre iT_17g P_g; 5, The Liquorside enthalpies depend upon_the
Characteristics of the solution being Most of solutions vhen mixed or dilute at constent Leaperature do not give much heat offect. 0 L LT T TSone of solutions when mixed or dilute evolve considersble heat offect. ([ 201 g, [ A cquivalent amount of heat is required, in
addition to the lotent heat of vaporization, when dilute solutions of these substances are concentrated to high densities. = v IEnthalpy balance with neeligible hoat of dilution 22 LT o Tt T i gt o7 A Tarion T orfalyy Tl over s siugle offect cvpoiator con b calculated from th
speciic hoats and tenporatures of the solutions. & 238, W The hoattranafer tatc o on the Tigwor side JocTules: of,_the heat Usanslosved to the thin liguor (o change I1s temperature (rom o 1o the boi g tespesatuse 1 g, the beat Lo sccomplish the craporatjo B I i1
[ENEE-) g, 75, o X TF the Specific husk of the thio liguor it wsmae oamstant avar tho tosporetors s ,_thun (6-5) ond (15-6) g T v 11 the bolling-point olovation of the thick Tiuor i oiihle, <= _ o Istent best of saporleation of water et
The pressure Tn the vapor space. € G [ - T u T G q g, 7 6 When the boiling point_elevation is appreciable, v diffors sLightly fron . In practice, hovever, it is nearly alvays sufficiently aceurate Lo use 173 3 oy 3
g 175, 19 L o The {inel cquation Tor i “enthalpy balance can be golten Tron Fas. (165) and (16-G)hen the heat of dilution is negligible U67) B Tnc 8l gL oL 2Ig ouation (16-7) s ates (Rt The heat Tron e condensing stean is
211Tzed To vaporize vater Tron the solution To heat the feod o th bolling pu Xz P g £ the feed entors above e bofing point in the evaprator,_part of The evsporation T fran flash. gl 2 PR “r__2Bnthalpy balance with appreciable heat of dilution 2
1ig, LT the st of ilution of e Liswor beins od i 1o Targe o b meglected an e TG T e T T o N < Muurv s an_cnthalpy-concentration diagran for solution of sodiun hydroxide and water, ke PR
B ar Single-effect calc: C he uze of satorial balancos , enthalpy balances, and the capaciy oquation (6-1) in the dosTgn of sivgle-effoct evaporation T shom in PN g, b Multiple-elfect evaporators C T swm» <hm< o riple-elfeet
Systen_am 5 g I  CECTiomE e s o T T Taer e e STTAET s e maa e o the e e TG, i T A condenser_and air ejector establish a vacuun in third efTect in the series and withdrav noncondensables Tron the systen. 1 7% i
1 s Toe Tisst effect o the sosies is the cffect Lo shich fhe rav stcan is led and in shich the pressure in the vapor space The st effect Js That T vhIch The vapor=spiee pressure TS mimine, <L T2 i B F o T et peesture o ot i o ol e T i
‘end aoross (wo or more elfects in the miltiple: system T TIo e The pressure in each effect 1s Lover than that in the effect Tron shich i receives stcam and higher than hat of the effect To vhich it supplies vapor. & 775 hr ® bnch offost hus » tomporature drop seros its
ot et o Th bt BT *_To, i In Tigure, dTlute fcod entors the (irat effect. where i {s portly conceniated: [ (lows Lo Che second effect for addl fonal concentFation and then Lo Uhe (hird effect for Tinal_ concentratfon. TRick Tiquor 1s pusped out T the thivd effect. - PRearrll
30, In steady operation aI1 intersal concentrations, Tlou rates, pressuses,_and Lemperalyres are kept constanl. ke q o T The healing surface in the first effect will transnit per hour an anount of heal given by the equation (6- ) g
T e part o Shi Feat (et goos o bai the Teed.to-the BorTTng polnt 15 negl sible-for the NosenT T g, 0 The_ Gomperature of the condensate leaving the second effect is very near the tenperature L of the vapors fron the boiling linsid_in the first offect T >0 N
™ © Steady cperation the heat tht was xpanded fn creating vapor Tn ihe Tirst effect must be meglected when ThES Same vapor confenses Tn e oo effect, 170, o Tt et et T e oo ST Hesmeee. T g 1 e T (605 T P £
A s just been show,_ql and o2 are nearly equal,_ond therefore 0610 zerlc g q iz same ressonig ey b oxtondd to shor that,_roughly (- .1 T2 ke i o o In ordinary practice the heating aress in all
The efTeots of a mltiple efTect evaporator are equal. el 12 T e g s Mherefose, Tron fo U501t ollors Tt sinee ul S G610 a7 10 @ )] L T Woihods of Teeding T eForvard feed The usual
method of feeding in a multiple-effect evaporator system is forward feed. 1P 1[P] [k} 1P| Ve g j The! nvd is punped into \m first effect and send it in turn \hnwh the other effects. As shown in fig. 12 ke i or v w he.
concentration of the liauid increases fron the first effect to the last. The transfor from effect to effect can be done with pumps, since the Tlow is in the direction of .h.,.,‘\u.u P TTA xr Piackorard Toed Another <o nethod s backvard Tecd 1= Show in Tigure QA @ I T8 e 1o,
v 20  Dilute Tiquid is fed to the last effect and then pumped through the successive effects to the first. _&jrr LT T s e m« feauises o pump betucen euch pair of effects, since the oo s fros Jow pressure o bgh prossuwe, o172 4 PR T
Backvard feed often gives a higher capacity than forward fecd when the thick liquor is viscous. It may gives a lower cconomy nm forsasd iecd sien e oo Tiquor Ts cole__Diz I g, FE OF 1 TS A (- TUPM] Tl 5 Del Wl TS ekt
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