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UnitedStates PatentOfce 

This invention reates genera?yto the art of vapor 
generation wherein high capacity vaporgenerators $p- 
plythe drivingmediurn forturbineswhichinturn drive 
electric generators,wihtheinyention beingparticulary 
COncerned with a method ofoperation ofavaporgenera 
toranda vaporgeneratororganizationforcarrying out 
Suchmethodwhereinthedoubiereheatcycleisemployed 
with the cycle being of a particularcharacteristcard 
wihthetemperature ofthetworeheatvapors beingregu 
latedattheirdesiredvaluethroughoutthecperatingload 
range? 

inaccordancewith theinventionthe cycle ofthedou 
blereheat unitis Such thatasthelcadon theunit de 
Creases fron maxin?n value down towardits1owermost desiredlimitorwhatistermedthe“controlioad”theper 
centage of heatabsorption of the frst cr high pressure 
?heat.increases wihreiationtothetota heatabsop 
ton ofthevaporgeneratorwhiethepercentage of heat 
absorption of the low pressurereheater decreases,The 
reheat surfacesarearrangedin thevapor ge?erator SO 
thatthe hg pressure reheatisinfuenced toagreater 
extentthatthelow pressurereheatthrough orasare 
Suitofadjustingthezoneof combustioninthe?uidcooled 
furnacetoward orawayfrom the outetofthefurnace 
whiethe low pressure reheatis efectedtoagreaterex 
?nt thanfehigh pressurereheatthrougigasrecircula 
tiontype of contro whereincombustion gasesarein?o 
ducedintothefuid cooledfurnaceinaman? 
°asethe heaingefector heatcontentofthecombus Hongasesleavingthefurnaces,Controlofthe? 
heattemperaturesisproyided throughoutatleastasub 
?antia portion ofthecontrolrangeoyerwhichtheunit 
is operatedthrough a combination of gas recirculation 
So?ro andadjustment ofthe fringzoaewithreläo? 
totheoutletofthefurnace. 

n9peration oftheunit,inaccordance with theinven 
*°atmaximumloadcondionthezoneofe? isadjusted Sothatitisata relativey remcte ocation 
?omthefurnace outletandlittlei anygasesare recircu 
latedtothefurnacewiththe high presSureandthe ow 
P°reheattemperaturesbengattheirde?e? Valüe 
Hndertheseoperatingconditionsa?d atthisload,Asthe 
load on the unit Pr9gressiveydecreasesfromthismaxi 
mum Vauethezone ofcombustionis progreSSivelymoved 
?ward 9FCosertothefurnace oude?w?ie?e quantity °gasesrecircuatedtothefurnaceisincrease? Through 
?is operationthe hghpressurean??g 19w pressurere 
heattemperaturesare?aintainešt their desiredvalue 
throughouta substantia range ofload belowthemaxi 
°10ad,withadjustmentofthezöne of Combustion 
andregulation oftherecirculated combustiongases being 
Suchastoefectthisresult, - 

itisanobjectofthisinventionto provideanimproved 
method ofandapparatusfor Vaporgeneration. 

Anothe?object ofthisinventionisto ?rovidesuchan 
improvedmethodandorganization 9peratingonthedou 
blereheatcycie,withthe characteristiccfthe cycle being 
Suchthat ofthetota heatabsorption ofthevaporgen? 
eratorthepercentage ofthe highpressurereheatincreases 
while that of the low pressure reheat decreasesasthe 
loadisdecreasedfromitsmaximunVaue. 

Stilanotherobjectoftheinventionistoprovidesuch 
an improved method and crganization operating on the 
doublereheatcycleandwherenthe high pressureand 
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2 
the low pressure reheattemperaturesare maiatained at 
their desired value throughouta substantialload range 
?rqghhesiqulaneous3dustmento?the?qeofsom 
bustioninthe furnace andthe admission oftherecircu 
1ationgasestothefurnace,respectively. 

Other and further objects of the invention wil be 
COme apparent to thoSe skiedin theartasthe descrip 
tion proceeds? - 
With the aforementioned objectsin view,the inven 

tion comprises an arrangement,construction and com 
bination ofthe elements oftheinventive organizationin 
Suchamannerastoattainthe results desiredasherein 
after more particularly set forthin the foiowing de 
taied descrgtion of an iustrative embodiment,said 
embodiment beingshown bytheaccompanyingdrawings 
wherein: 
FIG,1isa diagrammaticrepresentationinthenature 

ofaverticalSectionalviewthroughahighcapacityvapor 
generator organizedin accordancewith the presentin 
Vention; 
FIG?2is a graphical representation ilustratingthe 

controlefectobtained byadjustingthezoneofcombus 
tioninthefurnace? - 
FIG·3 is asimilar graphic representationiustrating 

the controlefect obtained byintroducing?ecombus? 
tiongasesintothefurnace;and · 

FKG.4isagraphicrepresenta?oniustratingthe heat 
5bsorption characteristics ofthe high pressuréandthe 
low Pressurereheatsin the vaporcyciewithwhich the preSentinventionisconcerned, 
Referringnowtothedrawings,whereinikereference 

Shar?tersare usedthroughouttodesignateikeelements, 
theilustrative andpreferredembodmentoftheinven 
tionincludesthefurnace19intowhichfuelandairare 
introduced bythe burners12withthefue beingburned 
inthefurnaceandthe combustiongasesthus generate 
Passing up throughthe furnaceand through the lateral 
9ustatthe upperendthereoffromwhic?extendsthe 
horizontaly directedgaspass14that is,inturn,con 
?SStedwihthe downwardyextendinggaspass16,This 
lattergas pass extends downwardy in para?el,spaced 
?elationwihthefurnaceandthecombustion gaSeSegress 
ingfrom the furnaceandafter trayersingthe horizonta? 
gas pass??4are directed down through?svertica &aS 
Pasand9?the outiet18to asuitableair heateräd 
Stack or other conventional equipment,The primary 
fuidofthevaporgeneratoris passedthroughtheprimary 
Srcit duingwhichtraversaftis heateaw? 
leayingthisprimarycircuitasa VapCrandata desired, 
Predetermined high temperature, In üe ?ustrative 
9Tganizationthe primarycircuitofthe VapOrgenerator 
includesthe economizer26 through whichthe primary 
fuidisforcedbythefeed pump22,Fromtheeconomizer 
20 this primary fuidis conyeyed to the chamber24 
through conduit26andfronth? chamberprimaryfuid 
is conveyedthrough condut28 into whichisconnected 
thepump29with thefuid bengdirected tothesuppy 
headers3?atthelowerendof?e furnace,Connected 
withtheSe headers39arethetubes 32whichlinethewa?s 
ofthefurnace,withthefurnace preferablybeinggeneral 
ly ofrectangulartransverse Section andwith?tübes32 
extended upwardyalongtheinnersurfacesofthe furnace 
wals and connectingwith suitable outletor colecting 
headers34attheirupperends,Fromthe header34?the 
primaryfuidis conveyedtothechamber24as through 
?e conduit368ndfromthischamber24primaryfüd 
is conveyedtothe heatexchangesection33in gas paSS 
16Viathe conduit4?,Aftertraversingthisheat exchange 
Section38the primaryfuidis drectedthroughcondüt 
42throughthefnishingorhightemperature heatingsec 
tionforthe primaryfuidand whereinthefuidisheated 
tois desiredfnalhightemperatureandwiththevapor 
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? 
beingconveyedfromthisfnalheating scc?gn to the ?gh 
pressure stage or secton 46of the muistage turbine 
whichisdesignatedgeneraly43? 
Afterutizingaportion oftheenergy ofthe hightem 

perature,high pressurevap9Eissuingfrom the heat ex 
öhangesecton 44in the high pressure Stage 46 of the 
turbie,thevaporisreturnedtothe vaporgeneratorfor 
reheatingwith the exhaustfrom the high pressurestage 
46beingconveyedthroughconduit52toandthrough?e 
high pressure reheater 54?ustratyey.disco$edas lo 
ca?dinthegaspass14,IntraversingthehighPressure 
reheater54,?etemperature ofthe yaporisraised to a 
desiredvalue and from this reheater the vaporis con 
veyedthrough conduit56to the intermediatestage $$ 
oftheturbine? * 
Afterhavingafurther portion ofisenergy utizedin 

theturbinestage58the vaporisreheateda Secondtime 
bybeingconveyed through conduité?from.the exhaust 
oftheintermediatestage oftheturbinetothe lowtem 
peraturesection 62 ofthe low pressurereheater which 
Section62is1ocatedin the verticaly extendinggaspaSS 
16,Afterbeingpartialyreheatedinthis heatexchange 
section 62,the low pressure reheat vaporis conyeyed 
through conduit64tothe hightemperaturesection 66 of 
the low pressure reheater?This high temperature Sec 
tion66is1ocatedjust downstream of the high preSSure 
reheater 54 relative to the direction of combustiongas 
fowandupstream ofthe heatexchange Section38 ofthe 
primaryfuid heatingcircuitwiththislatterSection being 
hterposedbetweenthe hightemperatüreandthelowtem 
peraturesectionsofthelow presSurereheater,Incident 
topassingthroughthe bightemperature Sectioné6 ofthe 
1ow pressure reheater,the low presSure reheatsteamis 
then heated toits desired temperature andis conyeyed 
through conduit68tothe low pressurestage79 of the 
turbine?The exhaustfrom this low presSure Stage is 
conveyed to the usual condensor and then to the con 
densate system whichis conventionaly foundin vapor 
generatorsystems ofthetypetowhichtheinvention per 
tainswith the fuid beingreturned to the primary circuit 
ofthevaporgeneratorviathefeedgump22? · 

?1the operatingcycle to which the presentinvention 
is directed,the heatabsorption characteristics of the high 
pressurereheatand the low pressure reheatare ofthe 
naturegraphicaly depictedin FIGURE4?Asthe load 
on the vaporgenerator decreaSes fromits maximum Or 
100% value,the percentage ofthe heatabsorption ofthe 
high pressurereheatwithrelationtothetotal heatabsorp 
tion ofthe unit has an increasingcharacteristic or value 
while that of the low pressure reheat has a decreasing 
characteristic or value,TheSe are the heat absorption 
characteristicsofthesereheatsWhenthereheatsare main 
tained at their desired predetermined temperature with 
variation in load?Accordingy,if the high presSure re 
heattemperature isto be maintained atits desired value 
as the load On the Vapor generator decreases from its 
maximum of100% rating,the percentage of heatabsorp 
tionimpartedto the high pressure reheatvaporwithrela 
tionto thetotalpercentage of heatabsorption ofthe unit 
Inust progressivelyincrease whilean oppositerequirement 
is necessary in order to maintain the low pressure re 
heat vaporatits desired Value asthe load on the vapor 
generatordecreasesfrom the100%rating? 
While this is the characteristic that prevais with 

regard to the distribution ofthe percentoftotalheatab 
sorption in order to maintain the temperature of the 
high pressureandthe low pressure reheatvaporattheir 
desired value or controlpoint throughoutthe load range 
it should be pointed out thatifthere Were no controis 
on the Unitto perfect this result,i.e,ifthere were no 
gas recirculation controlorthe controlproduced byad 
justmentoftheZone of combustioninthefurnaceaspre 
viousymentioned,boththetemperature ofthe high pres 
surereheatandthe low pressure reheat vaporwould de 
creaserapidy with a decreaSein load,Accordingyit 
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should beappreciatedthatitisneceSSarytoprovide con 
trolaction that willincrease the heatinparted to these 
tworeheatsastheloadisdecreased from maximun1Value 
oyerthatWhichWouldotherwisepreyal? 

In accordance with the invention,the control of the 
high pressure and the low pressure reheat Vaporispro 
vided by a combination of the controlactions,ie?the 
combination of gas Tecirculation andadjustment of the 
Zone of combustion longitudinaly of the furnace. The 
reheatersorreheaterSurfaceis Sodisposedinthe unitand 
these two controlactionsare So manpulated that both 
the high pressure and the low presSure reheattempera 
tures may be maintainedatthe desired value throQghout 
a substantial range of load below the 100% maximum 
ratingofthe unit? 
By adjustment of the Zone of combustion,within the 

furnace,the temperature of the combustiongases which 
egress from the furnace may be Varied to a substantial 
extent,The Zone of combustionin the furnace may be 
Varied longitudinaly thereof toward and awayfrom the 
furnace outietin a number of ways with one preferred 
way being by havingthe burners ?2arrangedin accord 
ance with the burner organization disclosedin the U.S. 
Patent 2,575,885,of Noyember 20,1951??1such an 
arrangement,the burnernozzlesilustratedgeneraly as 
72 in FIG?1,are verticaHytitable so thatthe Zone of 
combüstion may be movedfrom alowerrangeidentifed 
asAto an Upper range identifiedas B,with the Zone of 
combustion beingadjustable to any positionintermediate 

ese eXtreme ranges?Another way of adjusting the 
ZOne of combustion is to provide burners throughout 
the entire vertical eXtent of the üpper and lower ex 
tremities of the adjustment of the Zone and then by 
manipulation of selective burners vary the position of 
the Zone withrelationto the furnace outlet? 
Whie Variation of the Zone of combustion within the 

furnace as aforesaid wil vary the temperature of the 
gases egressingfrom the furnace?the controlefect ob 
tainable by means ofadjustment of the Zone of combus 
tion Orin other words,the change in heat absorption 
thatcan beefected bymeans ofadjustingtheadjustment 
of the Zone of combustionis greatestatthe location in 
the combustion gas stream adjacent the furnace outlet 
and becomes progressive?y lessasthe distance from the 
furnace outietinthedownstream direction of combustion 
gas fowis progressivelyincreased?Accordingy,in the 
organization of FiG,1,adjustment of the Zone of com 
bustionin the fürnace ?? wi have a substantialefect 
Upon the heat absorption of the high pressure reheater 
54andamuchiesssignificantefectuponthe heatabsorp 
tion of the low pressure reheat which is comprised of 
thelow temperature Section 62andthe hightemperature 
Section66? 

Thiscontrolefectthatisobtained bymeans ofadjust 
Inent Of the ZOne of combustionisiustratedin the set 
of curves of FIG.2?From these curvesit wilbeseen 
thatasthe Zone of combustionis moved upward from 
its lowermost toits highermost position,the change in 
heatabSOrption of the high pressure reheatis quite sub 
Stantialandisgreaterthanthat of both the low pressure 
reheatandthe economizerwhichare located downstream 
of the high preSSüre reheatin the gasfow sense?The 
BeatabSOrption of the furnace is decreasedas the Zone 
of combustionismoved towardthe furnace outletsince 
the heatexchange Surface liningthe lower region of the 
furnace becomes lessefective whenthezone of combus 
tion is Soadjusted? - 

Thegasrecirculation controiutilizedwith theinvention 
includesa recirculatingfan 76 whichis connectedatits 
inlet through duct78with the lowerportion ofgaspass 
16and dischargesthrough duct80into the lowerregion 
orextremity of the furnace ?}?The quantity ofgases 
recirculated to the furnaceis reguiated by means of the 
damper821ocatedinthe duct8G?Introduction of com 
bustion gases into the furnace in this manner hasthe 
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efectofincreasingthe heatcontentofthegasesleaving 
the furnace sothatthe heatimpartedtothe convection 
heatexchange surface over which the combustion gaSeS 
Bassisincreased over whatit would otherwise be?In 
contrast with adjustment of the Zone of combustion in 
the furnace,however,the recirculation of combustion 
gaseshasitsgreatest controlefectonthe heateXchange 
surface thatisfurthest downstream with relation to the 
furnace combustion gas Outet andin agas fow Sense, 
Thus,inthe FiG.1 organization,the changein heatab 
scrption thatis produced by means ofrecirculation of 
combustion gasto the furnace is greatestin the econo 
mizer2?,isne?tgreatestin the low presSure reheater 
andis of substantialyless magnitude in the high pres 
Sure reheater? · 

This operating characteristic of gas recirculation is 
graphicaly depictedin FIG.3??n this FK}?3illustra 
tion,itwilbe Seenthatasthe recirculation of combus 
tiongasesisincreased orin otherwordsthe amount of 
combustion gases recirculatedisincreased,the increaSe 
in heatabsorption of the economizeris very substantial 
andtheincreasein heatabsorption ofthe low presSure 
reheaterisvery muchgreaterthanthatofthe high pres 
Sure reheater?The heat abSOrption in the furnace ió 
wil decrease with an increase in the recirculation of 
combustiongasesasiustrated bythe“furnace”curvein 
F?G?3, 
The reheat exchange Surfaces,i.e. high,pressure re 

heaterandthe low presSure reheaterarearranged,inac 
cordance with the invention,so asto take advantage of 
the operating characteristics of the previcusly described 
twocontrolssothatthesereheatvaportemperatures may 
be maintained attheir desired value over a Substantial 
ioadrange belowthe maximumloadonthe vaporgenera 
tor?While the low pressure reheatis comprised of a 
high temperature Sectioné6andalow temperature Sec 
tion62,thislattersection hasa substantiaHygreater heat 
absorbing capacitythan the formerso thatthe efective 
heat abSOrption of the low pressure reheateris located 
Weldownstreaminthegas fow Sense of the high pres 
Sure reheater 54??tisnecessaryto provide a hightem 
Derature and a low temperature Section ofthe low pres 
Sure reheaterin orderto efect thisresultandstill heat 
the low pressure steam toits desired high temperatüre. 
The lowtemperature Section ofthelow pressure reheater 
islocatedSuficientyfardownstreaminagasfow sense 
thatthetemperature ofthegasesatthislocationarenot 
Suficiently high to finaly heat the low pressure reheat 
Vaportoits desiredfina hightemperature,Bylocating 
the primary heat exchange Section 38 intermediate the 
major portion or low temperature sectioné2 ofthe low 
preSSure reheaterand the high pressure reheater54the 
efectiveness of the two controlactions on the two re 
heatsisincreased Sothat optimum operation or control 
may be provided? 

Since adjustmentofthe Zone of combustioninthe fur 
nace hasitsgreatestefectupon the high pressure reheat 
and Since the high presSure reheatrequiresagreater per 
centage of the total heat absorption with decrease in 
load,the high preSSure reheat vapor may be regulated 
by adjustingthe Zone of combustion toward the outlet 
Of the furnace as the loadis decreased,Since the in 
trCduction Ofrecirculated combustiongasesinto the fur 
nace hasa much greaterefectupon the heatabsorption 
of the low preSSurereheatvaporthan on the high pres 
Sure reheat vapor,the low pressure reheatmay beregu 
latedthroughadjustmentoftherecirculation of combus 
tiongasestothe furnacewith the quantity ofgasesrecir 
culated to the furnace beingincreasedin ordertomain 
tainthetemperature ofthelowpressurereheatvaporatits 
desired Value, 

?tis the combination of theadjustment of the Zone 
of combustion andthe recirculation of combustiongases 
which provides the necessary controlforthe tworeheat 
temperatures with these control actions simültaneously 
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6 
beingefectedoradjustedastheloadischanged,Thisis 
apparentfrom FIG.4 where the dotted line CurveS 67 
representthe changein heatabsorption wh198dva? 
ation producedbygasrecirculationperse?Itwilbe eVi 
dentfrom the disposition of thesetwo curves 67that 
thc1cwpressurereheatheatabsorptionis brought close 
toitsrequiredvalueasrepresentedbythe Solidlinecurve 
69wherethetemperature of the low pressure reheatis 
atits desiredvaluewhile the high pressurereheatisstl 
considerably awayfrom the solid line curve é9 repre 
senting the characteristic for the high pressure reheat 
vaporwhenitisatitsdesiredvalue,Thedot-dash curve 
7?represents the heatabsorption characteristic forthe 
two reheatsobtained byadjustmentof thezone of com? 
bustion perse,Itw?1be evidentthat bythusadjusting 
thezone of combustion the heatabsorption ofthe high 
pressure reheatis brought close toits desired Value or 
characteristic as represented by curve 69 whie that of 
the low pressure reheatfalis consideraby short ofits 
desired characteristic?By combining the two controis, 
ie,gasrecirculationandthe adjustmentofthe Zone of 
combustion,the heatabsoptionofthe highpressureand 
the1ow pressure reheatfals alongthe solidline curves 
69, 
Accordingy,in operatingin accordance with the in 

vention,atmaximum load on the vaporgenerator,the 
Zone of combustion in the furnace isadjusted soitis at 
aremotelocation from the furnace outletanda prede 
termined quantity of combustion gasesare recirculated 
into the furnace with the high presSure reheat vapOT 
egressing from the high pressure reheater 54 and the 
lowerpressurereheatvaporegressingfrom the hightem 
Peraturesection 65 ofthe low pressure reheaterbeingat 
their desiredvaluesatthis maximum load?Astheload 
isprogressivey decreased,from this maximum of100% 
value,the Zone of combUstion in the furnaceis progreS 
sively moved towardsits extreme position closest to the 
furnace outletand the quantity ofgases recirculated to 
the furnace is progressiveyincreaSed with the efect of 
these actions beingtomaintain the high pressure reheat 
vaporandthelow pressurereheatvaporattheir desired 
Values throughouta substantia loadrange. 

Control ofthe high pressureandthe low pressure re 
heat vaportemperatures may be provided through auto 
matic contro means and to diagrammatically ilustrate 
such a controlsystem thereisshown in F?G,1atem 
peratüre Sensing device &? responding to the tempera 
ture atthe outlet of the high pressure reheaterand con 
nected with the control device S2 whichinturnis con 
nected with the controlmembers84soastoposition the 

* nozzles 72to adjust the Zone of combustionin the fur 
pace in a manner to maintain the temperature of the 
?igh pressure reheater atits desired value,Simiarly 
there is provided temperature sensing device 86 which 
respondstothetemperatureatthe outlet ofthelow pres 

* sure reheater and whichis connected with the control 
device 88,This deviceisinturn connected with theac 
tuator99soastoregulate the damper82tocontro the 
recirculation of combustiongasesin a manner to main 
tain this low preSSure reheattemperature atits desired 
Value? 

It wil beappreciated thateach of the heatexchange 
surfaces 44,54,66,38,62 and 29 are comprised cf tubularmembers,asisconventionalinvaporgenerators 
ofthetypetowhichtheinventionis directedwith these 
tubes preferablybeingintheform ofatubebundlecom 
prised ofsinuouslybenttubesthatarepositionedinside 
by-siderelationacrossthegas?ass? 
With the organization oftheinvention aprocessand 

System is provided for operatinga vaporgenerator on 
the dcuble reheatcycle with the characteristic ofthe cy 
cle beingsuch with relation tothe disposition ofthe heat 
exchange Surfaceandthe controlfunctionsappliedasto 
provide an eficient controlof the vaportemperaturesof 
thetworeheats, - 
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While I haveilustratedand describedapreferredem 
bodiment ofmyinventionitisto be understoodthatsuch 
is merey illustrative and notrestrictive and that vari 
ations and modifications may be made therein without 
departingfrom the spiritandscope of theinvention,I 
therefore do not wish to belimited to the precise de 
tais Setforth but desire toavailmyselfofsuchchanges 
as faiwithin the purview of myinvention? 
What [claimis: 
1·AVaporgenerator operatingon the double reheat 

cycleand havingthe characteristicthatthepercentage of 
the total heatabsorption ofthe unitwhichisaccounted 
ior bythe highpressurereheatincreaseswith decreasein 
load from the maximum load whilethe percentage ac 
COUnted for by the low pressure reheater decreasesas 
theloadis decreasedfromthemaximumandincludinga 
furnace hayingprimaryfuidcarryingtubesonitswals, 
neansintroducing fuel and airintosaid furnace,said 
neans being Operative toadjust the Zone of combustion 
inthefurnacetoward andawayfrom thefurnace outlet, 
high pressure reheater meansand1cw pressurereheater 
means disposedin the combustiongaspathinserieswith 
regard tocombustiongasfowwith thesereheater means 
beinglocated such that the low pressure reheaterisef 
fected primariy bythe characteristics of the combus 
tion gas Streams at a ocation downstream of the high 
preSSure reheater means,means operative to recirculate 
combustiongasesto thefurnace ina mannertoincrease 
the heat content of the gases with an increase in the 
quantity ofgasesrecirculated and meansfor controing 
theadjustment of the Zone of combustion predominanty 
in response to the high presSure reheatertemperature 
with varyingload and meansforsimultaneouslycontrol 
ingthe recirculation ofgases to the furnace predomi 
nantyinresponSetothelow pressurereheatertempera 
türe? 
2·A Vaporgenerator operating on the double reheat 

cycle and havingthe characteristicthat,ofthetotalheat 
abSOrption ofthe Unit,the percentage ofthe high pressure 
TeheatincreaSes and that of the low pressure reheater 
decreases with decreaseinload,Saidgeneratorinciuding 
anelongatedfurnace havinga combustiongasoutietadja 
cent One end and beingfiredata1ocation remote there 
from andina manner wherebythe Zone of combustion 
in the furnace isadjustable toward and awayfrom the 
fürnace Outlet,Saidfurnace havingfuid cooledtubeson 
its Wals and haying meansforintroducingrecirculated 
gasesintheregionthereofremotefronthefurnace outlet, 
a high presSure reheater disposed so that combustion 
gaSes generatedin the fürnace passtherecverandalow 
preSSure reheater similarly disposed and located sothat 
itreceivesa majorportion ofits heatatalocationinthe 
gasstreamweldownstream ofthe highpressurereheater, 
means primarily responsive to the high pressure reheat 
Vapor leaving the high pressure reheater operative to 
reguiatetheadjustmentofthe Zone ofcombustiontoward 
andawayfron the furnace outletto maintainsaidtem 
perature atthe desired value with variation in loadand 
neans primariy reSponsive to the low pressure reheat 
vapor leavingthe low pressure reheatertoregulate the 
recirculation of combustiongasesto the furnace to main 
tainthislattertemperatureatits desiredvalue with varia 
tioninload? 

3.Theorganization ofclaim2inchudingheateXchange 
surfaceforming part ofthe primary circuit ofthe Vapor 
generatordisposedbetweenthelocation ofthe high preS 
surereheaterandthelocationofthelowpreSSurereheater, 
4.?navaporgeneratoroperatedonthe doublereheat 

cycleand havingthecharacteristicthat ofthetotalheat 
absorption the percentagerequired bythe high presSure 
reheatincreaseswith decreasingload whiethatrequired 
bythe1ow pressure reheat decreases with decreasein 
1oad,theimprovedmethodofoperationcomprisingburn 
ingfuelinthefurnace ofthevaporgeneratorandthereby 
creatinga combustiongas stream,passingthe prmary 

8 
fuid ofthe vaporgeneratorin heatexchangerelationwith 
the burningfuel,passingthe high preSSure reheatvaporin 
heat eXchange relation With the combustion gas stream 
?rimariyatone kcation,passingthe lowpressure reheat 
Vapor in heat exchange relation with the combustion 
gas Stream primariyatanother location spaced down 
Stream relativetocombustiongasflowfrcm Saidoneloca 
tion,introducing recirculated combustion gases which 
haye traversed said reheatersinto said furnace at max 
imum loadandin a mannertoincreasethe heattransfer 
to the low preSSure reheat Vapor,Sensingthe finaltem 
Derature of the high preSSure reheat yaporand predomi 
nant?yinresponse heretoregulatingtheadjustmentofthe 
ZOne of combustion with relation to the furnace outlet 
and Sensing the fnal temperature of the low pressure 
reheat Vaporand predominantyin responsethereto ad 
justing the recirculation of combustion gasesto the fur 
nace? 
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5,The method comprising creating a stream of hot 
combustion gases by deliveringfuelto and burningthe 
Same ata burning Zone,passing confined streams of a 
primary fuid in bounding heat exchange relation with 
Said combustion ZCne andimparting heatfrom the burn 
ingfuel and the combustiongases to the primary fuid 
therebygeneratingavaporata desired temperature and 
presSure,utizinga portion of the energyin said vapor 
andthereaferreheatingsaidVaporafrsttime bypassing 
jt in heat exchange reiation with the combustion gas 
stream,afterthus reheatingsaid vaporutizingafurther 
portion ofthe energythereinandthenreheatingthesame 
a Second time byagain passingitin heatexchange rela 
tion with said combustion gas Stream,the location at 
which heatisimpartedtothevaporforefectingsaidfrst 
reheatrelatiyeto thislocationforthesecondreheat being 
such thatthe formerisefectedto asubstantia?ygreater 
extent by adjustment of the Zone of combustion in the 
direction of the conbustion gas fowthanisthe Second 
reheat and with an opposite efect being realized from 
introducingcombustiongasesintothezone of combustion, 
Saidfrstandsaid secondreheat hayingthecharacteristic 
thatasthe rate offuel deivery is decreasedfrom max 
imum the percentage of heatabsorption with relation to 
thetota1heatabsorptionincreasesforthe frstreheatand 
decreases for the second reheat,introducing combustion 
gasesinto the fringZone andincreasingthe introduction 
of such gases with a decrease in fuei delivery rate,and 
adjustingthezone of combustion ina downstream direc 
tion wi?regard tocombustion gas?ow with a decreaSe 
infüeldeliveryrate?dominantycontrolingtherecircula 
tion ofcombustiongasesinresponse tothe fnaltempera 
ture of Saidsecondreheatand dominanty contro?ingthe 
adjustmentof thezone of cornbustion in response tothe 
finaltemperature ofsaid frstreheatto maintainthe fnal 
temperature of said secondand Saidfrstreheatattheir 
desired value notwithstanding that the rate of delivery 
and burniagoffuelatsaidZone and vaporization of the 
primaryfuidyaries? 
6.?n avaporgenerator operatingon the reheatcycle 

andincludingaverticalydisposedelongatedfurnace hay 
inga combustiongasoutletatitsupperregion and fired 
in alower region,with agaspass extendingfrom the 
furnace outletand with the generator Operating On the 
double reheatcycle and havingthe characteristicthat of 
the total heatabsorption ofthe vaporgeneratorthe per 
centage absorption of the high pressure reheatincreases 
withdecreasingloadwhilethatofthe low pressure reheat 
decreases with decreasingload,theimproved method of 
operation comprising heating the high presSure reheat 
vaporby conveyingitin heatexchange relation withthe 
combustiongasstreamatalocation where the changein 
heatimparted to the high pressure reheat vaporis Sub 
stantialasa result ofadjustingthe Zone of combusticn 
toward and away from the fürnace outletand is more 
DronouncedthantothelowpresSurereheatvapor,heating 
the low pressure reheat vapor by paSsingitin heatex… 
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changerelation with the combustiongasstream andat 
alocation Such thatitisefectedto asubstantialextent 
andto a Substantiallygreater extent than the high pres 
Sure reheat Vapor asa reSult ofintroducingcombustion 
gaSesintothefurnaceinsuchamannerastoincreasethe 
heatcontent ofthe combustiongasstreamegressingfrom 
the furnace,sensingthetemperature ofthe high pressure 
Vapor,Supplying a controi action in response thereto, 
preponderantly adjustingthe Zone of combustion in the 
furnacein responsetheretowith varyingload,sensingthe 
temperature of the low presSurevapor,Supplyinga con 
trolactionin responsethereto,and preponderantyregu 
latingyintroducingcombustion gasesto the furnace in 
response theretoina mannerto maintainthe high pres 
Sure reheat vaportemperature and the low presSure re 
heatvaporattheirdesiredvahuethroughoutasubstantial 
loadrange? 
7.Themethod ofclaim6inchudingdecreasingtheload 

from maximum and,With Such decrease,increasingthe 
amount of combustiongases recirculated to the furnace 
andadjustingthe Zone of combustion to move said Zone 
towardthefurnace outlet? 
8.A high capacity vaporgenerator operating on the 

double reheatcycle andincludingafuid cooled furnace 
fred byasuitablefueland havinga combustiongasout 
1et,passagewayneansforcombustiongasesleadingfrom 
Said outlet,meansforadjustingthe Zone of combustion 
relativeto Saidoutlet,meansforrecirculatingcombustion 
gasesto the furnace toincrease the heat content of the 
gasesisSuing from the furnace?low pressure and high 
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30 

presSure reheatmeansrespectiveydisposedin saidpas 
Sageway means Such thatthe formerie efectivelywel 
downstream ofthe latterrelativetoconbustiongasfow 
With the formerincludinga hightemperatureanda1ow 
temperature Section and with primary heatexchangesur 
face beinginterposedtherebetweeninthegaspass,means 
Operativetoregulatethetemperature ofthe highand ow 
preSSure reheat wtih varyingload including over-riding 
neanspredominantlyresponsive to the high pressure re 
heattemperature operative tocontrolsaid meansforad 
justingthe Zone of combustionandadjustittowardssaid 
Outlet with decreasein load,and over-ridingmeanspre 
dominanty responsive to the low pressure reheattem 
perature Operative to regulate the recirculation of com 
bustion gasesto the furnace toincrease such recircula 
tionwithdecreaseinload, 
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