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" Application November 22, 1941, Serial No. 420,042
‘ 6 Claims. (CL 122—477)

This invention relates to vapor generators and
more particularly pertajns to apparatus for gen-
erating and superheating steam. ‘ :

- The invention provides-a multiple furnace su-
perheating steam generator of novel and compact
arrangement with which superheat control at all
loads on the generator is obtained. ‘ ‘

'The features and advantages which character-
ize the invention will be understood from" the
following - description ‘considered in connection
" 'with the accompanying‘drawings forming 3 part
" thereof, and in which: :
< Fig. 1 is ‘& vertical séctional view of
generator embodying the invention:

Fig. 2 is a horizontal sectional view taken on
line 2—2 of Fig. 1, and : : ] B

‘Pig.' 3 is a view similar to Fig. 1, showing an=
other form of the invention.'

Like characters of reference refer to the same
or to similar parts throughout the several views.

“Referring to Figs. 1 and 2 of the drawings, the
steam’ generator illustrated hag vertical refrac-
tory side walls 1 and 12, a -front wall 13, a rear

wall not shown, and a'roof i4. Adjacent the’

roof is a steam and water drum 16, and adjacent
the bottom of the setting and intermediate the
side walls 11 and 12 is'a flue gag outlet passage
- 11 in communication with a flue gas: outlet- 172,

Within the setting are two spaced furnaces 8
and 19 which are -disposed adjacent  the side.”
walls Il and 12 réspectively. The inner boundary
of .the furnace 8 is defined by a vertical baffle:

wall 20 which extends upwardly from the bottom
of the furnace and terminates: short of the roof
to provide a gas outlet 22 in the upper portion of
the furnace. The inner boundary of the furnace
19 is similarly defined by vertical bafle wall 23,
above ‘which is provided a gas outlet. 25 in the
upper portion of the furnace.
which are disposed in the front wall (3. of the
* setting, fire the furnace {8, and similar burners 21
disposed in the front wall and operated independ-
ently of the burners 26, fire the furnace 19, Each
of the burners 26 and 21 may be individually con-
trolled tofire at any intensity from zero to maxi-
mum. " The inner side walls 20 and 23 of the fur-
haces are inclined outwardly adjacent their lower
~ends to provide hopper shaped bottoms for each

of the furnaces which discharge into suitable ‘ash.

pits 28 and 28 respectively. - Extending between
the upper drum 6 and a lower drum. 30, parallel

to the upper drum, is a vertical bank of steam’

generating tubes 31 which are swept by the gases
flowing from the furnace 19 to the flue gas out~

let 11’ through a vertical gas passage provided by-

a steam

Fuel burners 26,

bafle 32 and baffle wall 23. The lower drum 30
is positioned: at a point above the gas ouflet 17°.

- The baffle 32 extends downwardly from the drum -
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16, parallel 'with the tubes 81, to a point above

‘the drum 30. ‘A chamber is thereby formed be-

tween the lower end of the baffle 32 and the outlet
{T" in which chamber the passage between the
wall 20 and the bafile 32 and the passage between
the wall 23 and baffle 32 merge. A bafle 33 coop-
erates with baffle 32 to enclose the downcomers
34. : ‘

‘The inner surface of the side wall {1 is lined

- with' vertical water wall tubes 36 which extend

across ‘the roof portion 14 and are connected at
their upper ends to the drum {6, the lower ends
being cohnected to header 37 which is supplied
with circulating water by suitable external down-
comer connections, not shown. ' The inner sur-
face of the side wall 12 is similarly lined with
vertical water wall tubes 38 which are connected
at their upper ends to the drum 18, and at their
lower ends to.header 40 which is connected into

" the: boiler circulation.” The furnace side of the

. is'lined with water wall tubes 45, and the inner-
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bafile wall 23 is lined by vertical water wall tubes

5 42 which extend to the drum 16 from lower head-

er 43 which is connected into the boiler circula-

tion. 'Adjacent the gas outlet 25, the tubes 42

are spread -apart to -provide a passage for the
gases.  That part of the inner surface of the front
wall 13 which is at the front end of the furnace 18

surface of the wall 13 at the front of the furnace
{9 is similarly lined by water wall tubes 46. It
will be understood that those parts of the inner
surfaces. of the rear wall, not shown, which are
at the rear ends of the furnaces are lined with

‘similar water wall tubes.

In the form shown, a combination radiant and

-convection superheater:is utilized and is so ar-

ranged and disposed that it-is subject to'the heat
of the'gases produced in one firnace only.  In
the superheater -furnace ‘18, the furnace side of
the baffle wall 20 is lined with vertical radiant
heat superheater tubes 41 and 48, which are al-
ternately disposed, and tangent to each other, as
shown'in Fig. 2, and form a continuous ‘pane] or

.section of radiant heat absorbing surface except

at the furnace gas outlet passage 22, where the
tubes are spread apart and bent outwardly from
the furnace. The tubes 471, which are connected

. to the steam space of the drum 16 in two spaced

longitudinal rows as shown in Fig. 1, conduct,
steam downwardly in one pass to a lower header

- 49 from which the steam flows upwardly in one

55

pass through the tubes 48 to'a point adjacent the




roof where they are formed into a plurality of
 return bend loops of a convection superheater
section. 50, which is vertically disposed in the
space between the baffle wall 20 and bafiies 32 and
33, forming a gas passage for the gases flowing
from the furnace 18 to the flue gas outlet 17'.
As shown, the tubes 47 and 48 of the radiant heat
superheater section, and the tubes 50 of the con-
vection section, which are arranged for series
flow of steam therethrough, are continuous with
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eéach other, and no intermediate header connec-

tions are required. - The convection elements 50

without the use of a by-pass or any other means
of superheat control except for the dlfferentml
firing provided.

The elimination of intermediate header con-
nections between the radiant and convection sec~ .
tiong of the superheater, simplifies and reduces
the cost of construction of the superheater and
reduces the pressure drop, although intermediate
headers may be employed if de51red The rela-
tively. large amount of ‘furnace cooling- surface
possﬂale with the multiple furnace arrangement,

"iresults in low temperatures in the ash rejecting

are connected to a superheater outlet header 5t .-
which is fixed in position adjacent the bottom of

the furnace setting and from which the super-.

heated steam is conducted to the point of use. -

An economizer 52 is disposed in the chamber be- *

low the tiihe bank 31 and convection superheater
50 and between the lower end portions of the fur-
naces 18 ang 19. Other heat recovery apparatus
may be disposed in this location if desired.

In operation,.the gases produced. in the lower
portion of the saturated steam furnace 19 flow
upwardly through the furnace and.out thereof
through the outlet 25 and downwardly over the
steam generating tubes 31 to the outlet 17’
urated steam is conducted from the upper drum
1§ and flows downwardly through tubes 47 and
upwardly through tubes 48, mainly in radiant
heat exchange relationship with the gases pro-
duced in. the superheater furnace {8. From the
radiant section of the superheater, the steam flows
through the convection section 50 in convection
heat exchange relationship with the gases flow-

ing from the furnace 18 through outlet 22 and 3
downwardly over the convection section to merge-

with gases which have passed over the tubes 31
in the chamber below the lower end of the baffle

32 and thereafter pass.over the heat exchanger 52 .

and out of the sefting through the outlet 17'.
The quantity of steam produced will be deter-
mined largely by the rate at which the furnace i9
is fired, aithough soine steam will be generated
in the water walls of the furnace 18. Inasmuch
as the gases produced in the saturated steam fur-
nace 19 do not flow in heat exchange relation-
ship with the superheater, the degree to which
the steam is superheated will be determined by

-zones of the furnaces and thus insures dry ash

removal.

15 -
-similar to-the form shown in Figs. 1 and 2, ex-

. cepting that the furnaces are fired from the top

‘Fhe form of the invention shown in Fig. 3 is

--and bafes are provided to form a gas passage

Sat- -

30

in each of the furnaces through which gases .
. of ‘combustion flow from the furnaces into the

space between the furnaces thereafter to flow over
the. steam generating tubes and the convection
section of the superheater in g downward direc-
tion. ' As shown in Fig. 3, a vertical bafite 53-is
spaced from the bafile wall 54, which is similal-
to wall 20 of Fig. 1, to provide a vertical gas pas-
sage 85 along one side of the combustion chamber:
of the superheater furnace {8 wh1ch passage con-
nects-at. its. lower end with a gas inlet 56 and.
connects. through a gas outlet at its upper end
with a gas passage 57 between baffle 84 and a baf-
fle 58 at one side of the bank of steam generating

- tubes- 31, and through which gases from passage

40

the degree to which the superheater furnace (8

is fired, Furnace 18 may be fired to obtain the
superheat temperature desired at any load on
the generator, or it may be fired to obtain and
to maintain a substantially constant degree of
superheat at-all loads on'the generator.. The
superheating characteristics of the combination.
radiant heat and convection superheater em-
ployed, contribute to the mamtenance of a.con-
stant superheat temperature.

With this arrangement, it will be observed that

the steam flow in the convection section of the-

euperhea,ter is from. the side near the wall 20 to
the side near the steam. generating section. Thus
the superheater elements at the highest steam
temperature are not subjected to the highest tem-
perature gases  flowing from - the . furnace 18
through outlet. 22,

Since the superheater sections are shielded
from the gases leaving one of - the furnaces, the
steam generator may be started up by firing that
furnace only, thus eliminating any necessity for

[T}
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flooding the superheater during starting up pe-

riods. . This considerably shortens.the time. ordi-
narily required to bring the unii-onto the line.
Also, if a feed water heatér were out of service,

8 constant steam temperature can be maintained

L

55 flow downwardly over the convection section. .
50 of the superheater to the gas outlet IT’. A'ver-
tical bafle 59 is spaced from:the bafile wall. 60,
which is similar to-wall 23 of Pig. 1, to provide a
gas passage 61 along one side of the combustion
champber of the boiler furnace (8 which: passage -
connects at its lower end with a, gas inlet 62 and

.connects through a gas- outlet at its upper end

with: a.gas passage between the bafies 60 and 58 in:
which the" steam generatmg tube bank .31 is

" disposed.

In operation, the gases produced in the upper
pottion of the boiler furnace i9; flow downwardly:
and enter the passage 61 through the inlet 62
thereafter fowing upwardly. through passage 61.
The gases from the furnace 18 are discharged
from the passage 64 through -the outlet at the
top:thereof and flow downwardly over the steam
generating tubes 3! to the setting outlet 1T’
through the chamber below the lower end of the
pafile 58 and over the tubes of the economizer ‘52,
The gases: produced-in the upper portion of the
superheater furnace 18, flow downwardly through
the furnace; enter passage 55 through inlet 56
and flow upwardly through passage 55. The gases
fromt the furnace 18 are discharged from passage
§5 through the outlet at the top thereof and flow -
downwardly over the tukes of the convection.
section of the superheater to. the settlng outlet
{17 "through 'which outlet the gases flow after
merging in’ the chamber below. the lower.end of.
the bafile 58 with the ga$es which have passed

“over the tubes 31 and flowing over the economizer

Tt 'will be understood that changes may be made
in the form, location and relative. arrangement
of the several parts of the steam generators dis~
closed without-departing. from the priaciples of
the invention,- Consequently, the invention is not.
to. be limited exceptmg by the scope of the a,p-
pended caims. . . .. « S



2,366,719

What is claimed is: :
1. Vapor generating apparatus ‘comprising . g,
'+ setting, walls so positioned within the setting as
to form spaced furnaces therein, means:for firing
each furnace; a gas outlet leading from each fur-
nace to the space between the furnaces near one
end of the space, an outlet for the setting near
the other end of said space, g partition between
said walls positioned to divide said space into
two passages each of which connects to a furnace
- gas outlet and. merges with the other ‘passage
short of the setting outlet so as to form 2 cham-
ber between the point of merger and the setting
outlet, vapor generating surface in one of said
gas passages, vapor superheating surface in the
other gas passage, and a heat exchange- device
in said chamber. ‘ )
2. Vapor generating apparatus .comprising. a
setting, walls so positioned. within the setting as

to form spaced furnaces therein, means for fir- :

ing each furnace, a gas outlet leading from each
furnace to the space between the furnaces near
~one end of the space, an. outlet for. the setting
hear the other end of said space, a partition be-

tween said walls positioned to divide said space

into two passages each ‘of which connects to a
furnace gas outlet and merges with the otHer pas-
sage ‘short of the setting outlet so as t6 form a
chamber between the point of merger and the
setting outlet, vapor generating. surface in one
. of said gas passages, g superheater having ' a part

thereof disposed in the' other gas passage and -

another part in the furnace adjacent said other
bassage, and a heat exchange device in said cham-
ber.

3. Vapor generating apparatus comprising a
setting, walls so: positioned within the setting as
to form spaced. furnaces therein, the lower por-
tion of said.walls being vertically ‘inclined away
from each other thereby forming® an' inelined
bottom for the furnaces with which the wall is
associated and providing an enlarged portion for
the space between the furnaces at the lower
end thereof, means for firing each furnace, a gas
outlet leading from the upper part of each fur-
nace to the space between the furnaces near the
top of the space, an outlet for the setting near
the bottom of the space, g partition between said
walls positioned to divide the Space- into two
passages each of which connects to a furnace
gas outlet and merges with the other passage
short of the setting outlet,: means forming a
chamber in the enlarged portion of said ‘space
between the point of merger of said ‘passages
and the setting outlet, vapor generating surface
in one of said gas passages, vapor superheating
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surface.in the other gas passage, and ‘a heat ‘

exchange device in. said. chamber.
4. Vapor ‘generating ' apparatus comprising g

setting, walls so positioned within the setting as

60
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to form spaced furnaces therein, means for firing
each furnace at the lower portion thereof; & gas
outlet leading from the upper bart of each fur- :
nace to the space between the furnaces near the

top of the space, an outlet for the setting near

the bottom of said space, a partition between

said walls positioned to divide said space into -
two passages each of ‘which conneets to a fur-

nace ‘'gas outlet and merges with the other pas-

sage:short of the setting outlet so .as to form a

chamber between the point of mmerger and the

setting outlet, vapor generating surface in one:
of said gas passages, vapor superheating surface

in the other gas passage, and a heat exchange

device in said chamber. : :

5. Vapor generating apparatus comprising - g
setting, walls so positioned within. the setting as
to form spaced furnaces therein, means for firing
each furnace, bafle means forming a gas. outlet
passage in the furnaces extending along one of
said walls, the gas outlet passage being in com-
munication with the furnace mnear one end of
the furnace chamber and .in  communication
near the opposite end of the furnace with one

‘end of the space between the furnaces, an outlet

for the setting near the other end of said space,
a partition between said walls so positioned as to
divide the space into two passages each of which
connects to a furnace gas outlet passage and
Inerges' with the other short of ‘the setting out-
let to form ‘a chamber between the point of
merger and the setting outlet, vapor generating
surface in one of said gas passages; vapor super-
heating surface in the other gas bassage, and a
heat exchange device in said chamber: L

6. Vapor. generating apparatus comprising. g,
setting, walls so positioned within the setting as
to form- spaced furnaces therein; burner mesns
positioned at the top of each furnace to direct
a stream of gases of combustion in a substan-
tially vertical direction toward the bottom of the
furnace, bafile means forming s gas outlet pas-
sage in the furnaces extending along one of said
walls, the gas outlet passage being in communi-
cation with the furnace near the bottam of the
furnace chamber and in' communication mear
the top of the furnace with the upper portion of ‘
the space between the furnaces, an outlet for
the setting near the bottom of said. space, a par-
tition between said walls so positioned as to
divide the space into two passages each of which
connects to a furhace. gas  outlet, passage and
merges with the other short of the setting out-
let to form a chamber between the point of
merger and the setting outlet, vapor generating
surface in one of said gas passages, vapor super-
heating surface in the other gas passage, and a
heat exchange device in said chambper.

MARTIN FRISCH.




