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publication discloses the arrangement of a container
which is open to the atmosphere, but which allows only
a connection of the return to the atmosphere. By
contrast, the inflow is fed via a feed pump, with the
result that the pressure of the coolant in this region,
and also the throughflow quantity, are determined by
the work of this feed pump and by the regulating valves
located downstream of this pump. The second publication
discloses a furnace grate, in-'which a container open to
the atmosphere is provided at the upper end, but this
container does not serve as a condensation device,
instead making it possible for low-pressure steam to
escape into the atmosphere. The amount of cooling of
the cooling medium is more or less random in this
combustion grate, since the volumetric flow of the
primary air, which serves as a recooling medium for the
cooling liquid, cannot be wvaried as desired. As is
known, the primary air supplied must be governed by
what is happening on the grate in terms of combustion
and can therefore in no way bring about in the
circulation system a defined condensation of steam
which has possibly been formed. One disadvantage of
relatively modern furnaces is that a comparatively high
outlay in regulating terms has to be accepted, in order
to ensure, on the one hand, sufficient cooling of the
grate elements and, on the other hand, the necessary
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in the introduction, this object is achieved, according
to the invention, in that the inflow and the return are
connected to a condensation device open to the
atmosphere, in that the inflow has arranged in it a
U-shaped cooling-liquid seal, one leg of which has a
liguid head which generates an arbitrarily selected
maximum pressure in the system, and in that the other,
shorter leg is connected to a central distributor for
the individual grate elements.

An especially ©preferred refinement, which
serves particularly for operating reliability, is
characterized in that the upper end, connected to the
central distributor, of the shorter leg lies below the
lowest point of the coolant flow of the lowest grate
element by a selected safety height amount.

The condensation device open to the atmosphere
ensures that, even when the coolant 1is evaporated
completely, there can be no higher pressure generated
in the circulatory cooling system than that
predetermined by the freely selectable liquid head of
the longer leg of the liquid seal. In practice, at the
present time, a liquid head of 4.85 m above the lowest
point of the coolant flow in the lowest grate element
will be selected, 1in order fo prevent the excess
pressure in the cooling system from exceeding 0.5 bar,
since this system otherwise comes under the steam
boiler decree which has different safety regulations.
The distance between the lowest flow level of the
lowest grate element and the upper end, connected to

ted to



the individual grate elenents. An especially preferred refinement,
which 20 serves particularly for operating reliability, S
charact.eri zed in that the upper end, connected to the central distributor,
of ‘the shorter leg lies below the | owest 3point of the coolant flow of the
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10 height amount is selected in such a way that it
corresponds to twice the value of the height difference
of an inclined furnace grate between the highest and
the lowest point of the coolant flow in this furnace
grate.

15 In order to provide uniform pressure
differences between each grate element and the
associated central distributor and therefore uniform
flow conditions in the individual grate elements,
according to an advantageous development of the

20 invention  there is provision for  the central
distributor to be arranged Dbelow the fluidically
parallel-connected grate elements of the grate stages
and in the longitudinal direction of the furnace grate
with a vertical clearance which is uniform over the

25 length of the entire furnace grate and is smaller than
the safety height amount.

For the same reason, too, in a further
refinement of the invention, the return has a central
collector for the individual fluidically

30 parallel-connected grate elements of the grate stages,
which is arranged below the grate elements and in the
longitudinal direction of the furnace grate with a
vertical clearance which is uniform over the length of
the entire furnace grate and is smaller than the safety

35 height amount. The arrangement both of the central
distributor and of the central collector with a
vertical clearance relative to the furnace grate, which
is smaller than the safety height amount, is provided



that |iquid head which generates in the U-shaped liquid seal a pressure
I ntended to counteract a reverse flow5 in the cooling system even
when, - due to the evaporation of the coolant a high degree of bubble
formation occurs in the grate el ement in4the event of | ocally particularly
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In order to ensure that the flow velocity
through all the grate elements is essentially the same

15 and the result is the necessary pressure gradient for a
direction of flow from the central distributor wvia the
grate elements to the central collector, according to
an advantageous development of the invention there is
provision for a restrictor to be installed in each

20 outflow line between the grate element and the central
collector.

Since the grate elements receive relatively
little cooling 1liquid, but a particular 1liquid
reservoir is necessary so as always to have sufficient

25 cooling 1liquid available in the event of excessive
evaporation, in a further advantageous refinement of
the invention there is provision for the second, short
leg of the U-shaped cooling-liquid seal to have an
additional storage volume for cooling liquid.

30 A preferred refinement for implementing a
ligquid reservoir is characterized, according to the
invention, in that the short leg of the U-shaped
cooling-liquid seal is designed as a container, into
which the longer leg of smaller diameter penetrates and

35 reaches near to the bottom of the short leg, in that
the upper closed end reaches to just below the lowest
point of the lowest coolant flow of the lowest grate
element, and 1in that a branch to the central
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arranged below the grate elenents and in the |ongitudinal direction of the
furnace grate with a vertical clearance which is uniformover the | ength of
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be introduced from here into the system again, in that

the condensate collecting container is connected to the

condensation device via a pump and a line. It is

15 particularly expedient, in this case, that, according

to the invention, the line opens with a spray nozzle
into the condensation device.

If, in a further refinement of the invention,

the condensation container is provided with a cooling

20 device, the condensed cooling medium can then be

returned in cooled form into the condensation device.

This affords the possibility that, in a development of

the invention, the condensation device is designed as a

surface condenser with water-cooled cooling bodies and

25 with a connectable wet-condensation means. The

connectable wet-condensation means is formed, in this

case, by the spray nozzle, by means of which cooled

condensate 1is sprayed out of the condensate collecting

container. This wet-condensation means, in which the

30 steam returned to the condensation device condenses on

the cooled water droplets, to some extent still ensures

the circulation of cooling 1liquid even 1f the

water-cooled tubes of the condensation device were to

experience a fault.

35 | If, in a further advantageous refinement of the

invention, the condensation device is capable of being

shut off relative to the atmosphere and of being

connected to a vacuum source, the cooling system of the



15- and the result is the necessary pressure gradient for a direction of
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col | ect:or, according to an advant ageous devel opnent of the invention there
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between the gratelemeah 3 phe cenrld abp @@é&ﬁﬁi oap Sin@artheugaaug
el enents receive relatlveI% little
|

oI|n but
particular  |9R® rERerIdi f F§SHéEesgﬁryhgﬁ wadhe 1P hhis gﬁ%%lClent
25 cooling limMupdesavael abh e thien stéem espem:te of messn\r&eneuaponatlon,
in a further ref i nenent of .t he | nvent t [

vant agepuys h I€ si on
for the seconc?d Y56 %5 cﬁar%%ev%flé%péﬁ C %Iﬁl?fb <quindetseal EFEJ{{:%é%e an
addi ti onal 5st ardgectynevitdr thel ragultquhdt 3Me coolant RAlowsebevtred

refinement for. |npéengggkgg A eﬂgld rQ§ermﬁgr &gnfﬁgiacgﬁﬁiéggor

accordlng to the |nvent|on in tha e short
cool i ng-1i qU| hamaiding desi g}n@dfaélamorptmswelrre,l rithg. swg e tt h@fl 5heger | eg

of smaller $o %Qﬁti§§f§%é@nqn3% gﬁe%%h%él@%arsEQrEQﬁ?bSEEHQEQf the

short | eg, |n that t pper closed end reaches to just ow t he T owest
poi nt of the |vGwext Qﬁkﬁ%ﬂheﬁﬂ(ﬁﬁd@ﬁtﬂﬁé towesrifeatacefugBace 9rahf: in

that a bhpanciye t@gntiheq CBOt Ak furnace space above the furnace
grate. The cooling medium located in the grate elements
is thereby heated and, where appropriate, even
evaporated, with the result that the cooling system is
set in motion in the manner of gravity heating.

15 The invention is explained in more detail below
with reference to an exemplary embodiment illustrated
in the drawing. The single figure illustrates
diagrammatically a furnace with a furnace grate and a
cooling system.

20 rranged in a furnace space, designated as a
whole by 1, 1s a furnace grate 2 which has five grate
stages 2.1, 2.2, 2.3, 2.4 and 2.5 which are located one
behind the other, are composed of grate elements lying
next to one another, and overlap in the manner of roof

25 tiles and are inclined so that the rear end of the
furnace grate, on which a discharge roller 3 is
arranged, is lower than the feed point 4 for the fuel.
The individual grate stages 2.1 to 2.5 are
water-cooled. For this purpose, these individual grate

30 stages are connected via supply lines 6 to 10 to a
central distributor 5 serving as an inflow. Via these
lines, cooling liquid, wusually water, is supplied to
the individual grate stages, whereupon return takes
place via outflow lines 11 to 15 which each have a

35 restrictor 16 to 20, in order to build up a system
excess pressure in the central distributor 5 and in the
individual grate elements to be cooled. The outflow

lines 11 to 15 open into a central collector 21 which
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The connect abl e wet - condensati on neans is forne [
same time reaches to just above the bottom 28 of the

latter. A connecting line 29 to the central distributor
5 forms the upper end of the shorter leg 27 of this
U-shaped cooling-liquid seal 25. For reasons to be set
15 out in more detail, the shorter leg, which at the same
time also forms a container 27, is prolonged upwards
beyond the connection point of the connecting line 289.
This part of the container 27 is designated by 30.
Both the central distributor 5 and the central
20 collector 21 are arranged below the furnace grate 2 and
have the same inclination as the furnace grate, so that
the respective grate elements are subjected to the same
pressure.
A condensate line 31 starts from the lowest
25 point of the central collector 21 and leads to a
condensate collecting container 32 which is equipped at
its lower end with a cooling device 33. Starting from
the lower end of the condensate collecting container
32, the condensate is pumped by means of a pump 34, via
300 a line 35, to the condensation device 23, where it is
sprayed into the condensation device 23 via a spray
nozzle 36. 37 indicates diagrammatically the
condensation device <cocling tubes through which a
coolant flows and of which the inflow is designated by
35 38 and the outflow by 39.
Functioning is as follows:
When the furnace is commissioned, the cooling
system, that is to say the individual grate elements
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liquid is under some vacuum. When the starting burner
is then ignited in the furnace space, still no fuel
lying on the furnace grate 2, heat radiation strikes
the furnace grate. Heat 1is supplied to the furnace
grate and therefore to the coolant present in the grate
elements, until the transition from the liquid to the
saturated steam phase takes place at a temperature of
96.72°C, when the cooling system is filled with water.
The coolant begins to evaporate, and the saturated
steam which occurs is conducted via the central
collector 21 and the «collecting line 22 to the
condensation device 23 which is then already open to
the atmosphere. The saturated steam condenses here on
the cooling tubes 37. Due to the density difference
between the liquid in the coolant seal 25 and the
saturated steam in the central collector and the steam
space 23.1 of the condensation device 23, the coolant
is set in circulation. The condensate, intercepted in
the condensate . collecting container 32, from the
central collector 21 is cooled by the cooling device 33
and is sprayed into the steam space 23.1 of the
condensation device 23 by means of the pump 34 via the
line 35. This spraying in of cooled condensate acts as
co-condensation, in which the steam condenses on the
cold condensate droplets and which can thus cut in
surface condensation.

Moreover, as a result, the condensate occurring

in the central collector 21 is supplied to the circuit

again.

the
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heated and, wher e appropri ate, even evaporated, with
the result that the cooling systemis set in notion in the nmanner of
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twepncfyhe lowest point of th

in the lowest grate element 2.5 and the upper end of
the shorter leg, this end being formed by the
connecting line 29, corresponds to a safety height
amount which is preferably selected in such a way that
it corresponds approximately to double the height
difference between the highest coolant flow point of
the uppermost grate element and the lowest coolant flow
point of the lowermost grate element. This safety
height amount yields a head of water and therefore a
specific pressure which is sufficient, even in the case
of the greatest generation of steam, to counteract the
pressure occurring in any of the grate elements in such
a way that a reversal of the direction of flow of the
coolant stream can never take place. In order to ensure
that there 1is always sufficient 1liquid coolant, the
second, shorter leg must be designed as a container
having a thicker diameter than the longer leg, so as
not only to be capable of receiving the thinner leg for
the formation of a U-shaped tube system, but also to
form a particular liquid reservdir, this purpose being
served, in particular, by that part 30 of the container
27 which projects upwards beyond the connecting line
29. Since the condensation device 23 1is open to the
atmosphere during normal operation, a higher pressure
cannot be generated in the cooling system than that
predetermined by the head of water of the longer leg
above the lowest point of the coolant flow of the
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designed as a U-tube and of which 26 dés}%ﬁates the | onger leg and 27 the
shorter |eg wlictersestesgasta ldlgutiethtr.esSevoi headd hasiéh subst apséayly
| ar ger di aneter., t,he | L eg 26_.0f snaller dianeter which penetrates
into this sho%%%? gﬁ?ﬁkerggggEﬁ%“%ﬁe 9% G e PAES5UESnt Al nel ¢ or
storage |i qui gys&si, atwhtilestsdre tdiet aresc Hest waer) uste abowest heobbahom 28 of
the latter. Argepnegtingd i t central, distributor 5 forns the
upper end of the shortere%eSSZ%g%fagﬁgg ngﬁ%%gﬁ %@%IF §il?aﬁ?%cé%%$ 25.
For reasond té&ipe & thatolts it ek et aipper eoistoreerthegshahteh at the
sane tine al sQdgQr Fede £OMAI BREL 275 gud oPT &%}Qﬁ% u bgy0

ot [ hs é&gT Isp B$@ﬁ€ér gxbgﬂ?%ﬁﬁer 27

connection point of the connecting line 2 art of th
i s desi gnat ed 57280, PBIPHEE hOCCHRELRE diist thButPFa B asd emBateeniowld 20

col l ector 21 am&eartangest behow bherésidace grate 2 haveythe sane
inclination ag the furnace grate, so that the respective grate elenents are
subj ected to ﬁgs%g ﬁpe§§upg_about a reversal of the coolant flow.

10  On account of the selectability of this safety height
amount, the counter pressure can be set so high that,
even in the case of the greatest expected action of
heat on a grate element, such a steam volume with a
corresponding pressure cannot occur.



A condensate line 31 starts fromthe lowest 25 point of the central
col | ector

i s equi-pped at its |ower end with a cooling device 33T‘§LaLLLﬂg‘L%EH;;E?

Mg tdondamsaddrcdMreéting contai ner 32, the condensate i
punped by nmean@ofEReTIHISEAING a 30 a line 35, to tgﬂw
23, where it ®Esgisdyed iﬁ(&oﬁﬁélcondenSP;ion devi ce

| ower end of

36. 37

i ndi cat es di agranmmatical ly

! f . n
s tﬁ@”ﬁ"ﬂﬁ@k@@ﬂ%zzle
the condensati on devices ¢l i ng

21 and leads to a condensate collecting container 32 which

devi c

t ubes through which a coolant flows and of which the inflow is designated
by 35 38 and the outflow by 39. FRAIENGNCREIME as foll ows: Wen the
furnace is comm ssioned, the cooling system that.is to say the individual
grate el enments t hr ough whi ch t he cool ant flows, the = centra
di stributor 51.the codlumgce giitd dégnigscandeeharabpdehsaenbh Weifke 23,

e

is filled up sommuhal, aboyg theregpneghhnt, lidi&r24forl Na tBbBlastate, 2
hydraulic 5 equilibriumprevails in the cooling circuit. The condensation
devi ce 23,5vanﬂ¢ﬁ%§Qﬂﬁ§¥e@oiﬂhet5€ﬁ0§%ﬁér%ﬁﬁﬁRW’nézﬁbrﬁﬁp-dgﬁ?af?BHFnis t hen

briefly closedgnd iseCoPALELLEdt 002 aVatdHHBSRUICR Hevidd | (B3 ¥0opdés a
t he upper steam sp |

result,

10

15

20

25

30

35

to the atmosﬁﬂgie%SE% %%%tfk.gegn¥80$nag4) has arranged
in it a U-shaped cooling-liquid seal (25), one leg (26)
of which has a liquid head which (generates an
arbitrarily selected maximum pressure in the system,
and in that the other, shorter leg (27) is connected to
a central distributor (5) for the individual grate
elements (2.1 to 2.5).

2. Furnace according to Claim 1, characterized in
that the upper end (29), connected to the central
distributor (5), of the shorter leg (27) lies below the
lowest point of the coolant flow of the lowest grate
element (2.5) by a selected safety height amount.

3. Furnace according to Claim 1 or 2,
characterized in that the central distributor (5) is
arranged below the fluidically parallel-connected grate
elements of the grate stages (2.1 - 2.5) with a
vertical clearance which is uniform in the longitudinal
direction of the furnace grate over the length of the
entire furnace grate and 1is smaller than the safety
height amount.

4. Furnace according to one of Claims 1 to 3,
characterized in that the return has a central
collector (21) for the individual fluidically
parallel-connected grate elements of the grate stages
(2.1 to 2.5), which 1is arranged below the grate
elements and in the longitudinal direction of the
furnace grate (2) with a vertical clearance which is
uniform over the length of the entire furnace grate and
is smaller than the safety height amount.
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10 - I|qU|d i s under sonme vacuum Wen the starting bur ted

i n the furnace space, still no fuel lying on the furn m Emngm

radi ation strikes the furnace grate. Heat is suppli eL urnace*grate
and therefore to the coolant present ifn tRe” grate 15 elenents, until the
transition fromthe |ipuidat¢® tdheosdingaties sheamphaseimzkes pacd,at a
tenperature of 96.72[err]C. when . the coolin em i 1] ed w.th.water.
The cool ant be%ﬁ%ga?%ea%% %réVé t%ﬁ% t fle §§?Er§féﬁrst %1ﬁﬁ1cﬁ%%cc&Fs S
conducted via thetzkhédakn2@actolduettion 1Ahe afid. tdelSrobkéstengthei ne 22
to the conden n | 2 scth I d t

at nosphere. %ﬁég§uﬁg%§ %gteg%ﬁgdﬁge%sez %QK? €E§ éegggg% %Olp%6t0r37 Due
to the denéaty(ﬂlfference bet ween t he I|qU|d |n the cool ant seal 25 and the

25 saturated gt eam i nogfie, ENERLrBOhLECST oRd She cibepm spagg, 23,1 of

t he condensati on device 23, the coolanf is set in circulation
condensat e, |n?%@é%%?%%ﬂ??dt%ﬁathﬁﬁuﬁﬂﬁuﬁ%§0n@olﬁ@@ﬁtnéegcdﬁﬁélﬁérthgz

from the centmaéhspééec‘dml%@—uaqﬁ@al esieéw t{»®)cophinthflevideg t33nd@ and
is sprayed |nto the steam sp . of the condensati on device 23

by means of the-PERA%e WO ¢ |QQQ l§9 l?ﬂP% spraying in of cool ed
condensat e 0act3, as co-Eantensaid¢arding wh chlihe 65 eahnegpbdensesdonnt he

col d condensal i phe! 5,800 L chosancENyS U S0 (SHAAGE1 < quio

seal (25) is designed as a contalner, into which the

longer leg (26) of smaller diameter penetrates and
reaches near to the bottom {28) of the short leg (27),

15 in that the upper closed end reaches to just below the
lowest point of the lowest coolant flow of the lowest
grate element (2.5), and in that a branch (29%9) to the
central distributor (5) emanates below the highest
point of the cylindrical container.

20 8. Furnace according to one of Claims 1 to 7,
characterized in that +the <central <c¢ollector (5),
starting from its lowest point, is connected to a
condensate collecting container (32) via a line (31).

9. Furnace according to Claim 8, characterized in

25 that the condensate collecting container (32) 1is
connected to the condensation device (23) via a pump
(34) and a line (395).

16. Furnace according to Claim 8 or 9,
characterized in that the line (35) opens with a spray

30 nozzle (36) into the condensation device (23).

11. Furnace according to one of Claims 8 to 10,
characterized in that the condensate collecting
container (32) is provided with a cooling device (33).

12. Furnace according to one of Claims 1 to 11,

35 characterized in that the condensation device (23) 1is
designed as a surface <condenser with water-cooled
cooling bodies (37) and with a connectable

wet—-condensation means (36).



in.the central collector 21 is supplied to the circuit again. -9- The

cooling-liquid seal 25 is dinmensioned in such a way that it has a | onger

and a shorter leg of a U-tube, the distance of the uppernost point of the
| origer leg, which is forned by the liquiBl®evel in the 5 condensation

device 23, abque the IrowenRsta®@irdindf the ol apt dlladwsof 1t he | DRpst
grate el enent 5s anoynt to, 4.85

m . so ot t enerat.e an ressure in
the system hi GRErah&T16es bt | t%?%eFﬁFs§OPﬁ§nﬁagﬁgEedk&ﬁc uhder the
st eam boi | er dﬁ@laeﬂeal’mifl bmngstJimthafﬂ\oméﬁiathe@ hec ortes rratmospmatécat ed
again. The hei édéfference beémgef t he Iowg t Ct of the cool ant flow
in the | onest 8% Fement 2547 the? u%%Fu ‘he shorter leg, this
end being formed by the connecting |line 29, corresponds to a safety hei ght
15 anount which is preferably selected in such away that it corresponds
approximately to double the height difference between the highest cool ant
fl ow point of the uppernost grate el enent and the w w poi nt
of the I owernost grate elenment. This safety 20 hei mzwmmmum a head
of water and therefore a specific pressure which is sufffié&iehnt,s even in the
case




of , the” greatest generation of steam to counteract the pressure occurring
in any of the grate elenents in such a way that a reversal of the direction
of flow of the 25 cool ant stream can never take place. In order to ensure
that there isMdntays Geiphf if¢irediweilqui d cool ant, the second, shorter |eg
must be desi gned! dnexadeteabnék having a thi cker diameter than the | onger

| eg, so as notCuoninefi.c B 13PaBBEé of receiving the thinner leg for 30 the
formati on of a U shaped tube system but also to forma particular liquid
reservoir, this purpose being served,agpsrggrticul ar, by that part 30 of the
cont ai ner 27 which projects upwards beyond the connecting |ine 29. Since

t he condensation device 23 is open to the 35 atnosphere during nornal
operation, a hi gher mressfnnmmnwﬁthe lgq\mda{oe@lbd tcjmeamoleilagesystem

than that pred rm neg gXt a%a 1r%%lé’€@t %4 a}lge Iq_negcqf egzate ¥ t he

| owest point of" 't e co ow of | Swer nos enment .
Thi s head, whitdtedes drated yekemem;abl Ehedamélimnfn@@dt rfe“erramimm pbessdre in

the system whidslediie distanceohaiuesn yhealoues! ool abef! 4 otnphe

| owest grate enent he connectin S to say the
upper poi nt ofatt'rlrmﬂpé?ﬁlet erThegingéaer éiltaés arrangaduie ;}rtes%upesééﬁﬁﬁier to

whi ch cooling-liquid seal (25), one leg (26) of which has a
liquid head which corresponds to an arbitrarily
selected maximum pressure. The other, shorter leg is
connected to a central distributor (5} fer the
individual grate elements of the grate stages (2.1 to
2.5). The distance between the lowest point of the
coolant flow of the lowest grate element and the upper
point of the shorter leg corresponds to a selectable
safety height amount which generates a pressure which
counteracts the spread of steam bubbles occurring in
the grate elements, so as to prevent a reversal in the

direction of flow of the coolant.

(FIGURE)
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st eam bubbl es occurring in the grat
in order to nake it po

overcone it,

EAfZEdbnts woul d have to act and
si bl e

to bring about a reversal of the

cool ant* flow. 10 On account of the selectability of this safety height
anount, the counter pressure can be set so high that, even in the case of
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| owest -poi nt of the coolant flow of the Iomest grate elenment (2.5) by a
sel.ected safety hei ght anmount. 3. Fur nace a UMJELMMLQMM~£l7lm 1
I

or & 2,, 20 characterized in that the central distili; endoar &Sz nfanged
bel ow the fluidically parallel-connected grate el effents of éhbrate Ist ages
(2.1 - 2.5) with a vertical clearance which is un|¥qmg;ln”4hg Pongi t gdi nal
direction of the furnace grate over thellength of tlhe-25 ceptire—fudnace
grate and is snmaller than the safety height anount. 4. Fur nace
according to one of Clains 1 to 3, characterized in that the return has a

central collector  @EkNacef @tta LhguipidcoMisusATE HupMings |y 30

paral l el -connected grate efements of the grate stages (2.1 to 2.5), which
is arranged below the grate elenents and in the | ongitudinal direction of

the furnace grate (2)TMethigvegttbgal rQall%&:fe%nCth\hi&h ifs raickor m:m&er t he
| ength of the entlre qun ce rate and g5 b ﬁ Er t han the S ety
e di ﬁ‘&

hei ght ampunt +iquid-ggole dee BLFRERES 16 V§n& ot
4, characteri zad anrébarnafdsﬁsa réedloant(.16 to 20) is installed in each

outflow line (11 to 1£qu§éM§§o é@? ghaégkgﬁéﬂggg &é%érté%é%ég éggkérma

central collector
elements for furnace grates have been known for a long

time from WO 96/29544 Al and DE-C-624 892. The first
10" publication discloses the arrangement of a container
which is open to the atmosphere, but which allows only
a connection of the return to the atmosphere. By
contrast, the inflow is fed via a feed pump, with the
result that the pressure of the coolant in this region,
15 and also the throughflow quantity, are determined by
the work of this feed pump and by the regulating valves
located downstream of this pump. The second publication

discloses a furnace grate, in which a container open to
the atmosphere is provided at the upper end, but this
20 container does not seérve as a condensation device,
instead making it possible for low-pressure steam to
escape into the atmosphere. The amount of cooling of
the cooling medium is more or less random in this
combustion grate, since the volumetric flow of the
25 primary air, which serves as a recooling medium for the
cooling liquid, cannot be varied as desired. As is
known, the primary air supplied must be governed by
what is happening on the grate in terms of combustion
and can therefore in no way bring about in the
30 circulation system a defined condensation of steam
which has possibly been formed. One disadvantage of
relatively modern furnaces is that a comparatively high
outlay in regulating terms has to be accepted, in order
to ensure, on the one hand, sufficient cooling of the
35 grate elements and, on the other hand, the necessary



5 321): 6. Furnace according to one of Clainms 1 to 5,
characterized in that the second, short leg (27) of the U shaped

cool’ing-1iquid seal (25) has an additional storage volune for—ceeHng——

liquid. 10 7. Furnace according to Claim6, characterized in that
the short leg (27) of the U shaped cooling-Iiquid sealulmmll"jmﬁullgm

a container, into which the Ionger |eg_( ?) of smaller tes
and reaches near to the bottom (28) of the short leg (27), in that the
upper closed end reaches to just bel ow the |owest point of the | owest

cool ant flow of the lowest grate elRAEENT CXAIMS and in that a branch (29)
to the central distributor (5) emanates bel ow the hi ghest point of the
cylindrical container. 20 8. Furnace _according _to one of Cainms 1

to 7, characterized iFREnfe tHE drigudid-goriledt orats) e1enartf nghifdm its
: OWE‘SE 3?;" nt, ééct?ogfhﬁtﬁé eGnt Ol@fQ@Wdeﬁﬁé-t eaCOEétQﬁtd n&o&?nbal 8261&13’%)5 Vltﬁ ?
i ne ur nace, accor di ng racterized in a
t he condeﬁsatcé"altﬁﬁqeé%’ﬁ% “&oﬁgéitné#“ é@%ﬂ]"’fs(gé né8fedi%® FREUIN
condegsat Il on dead)ceat@3rovhac8efuUip (aBAaoramh@dlldme de3b)ce 123) opé&mrnace
according t

opens wiih a St ASG RSN adP D CHE cOtdaNs ALAonRosVPEERRESY . 11,
Fur nace accordimgitt e dhestdfped atarel ing-tlaqb@d seal (25), one leg (26)
. of which has a 1liquid head which g¢generates an
10 arbitrarily selected maximum pressure in the system,
and in that the other, shorter leg (27) is connected to
a central distributor (5) for the individual grate
elements (2.1 to 2.5).
2. Furnace according to Claim 1, characterized in
15 that the upper end (29), connected to the central
distributor (5), of the shorter leg (27) lies below the
lowest point of the coolant flow of the lowest grate
element (2.5) by a selected safety height amount.
3. Furnace according to Claim 1 or 2,
20 characterized in that the central distributor (5) 1is
arranged below the fluidically parallel-connected grate
elements of the grate stages (2.1 - 2.5) with a
vertical clearance which is uniform in the longitudinal
direction of the furnace grate over the length of the
25 entire furnace grate and is smaller than the safety

height amount.

4. Furnace according to one of Claims 1 to 3,
characterized in that the return has a central
collector (21) for the individual fluidically

30 parallel-connected grate elements of the grate stages
(2.1 to 2.5), which 1is arranged below the grate
elements and in the longitudinal direction of the
furnace grate (2) with a vertical clearance which is
uniform over the length of the entire furnace grate and

35 is smaller than the safety height amount.
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characteri zgd

desi gned

(37)
13.

t he condensati on devi ce

an

&

in that t he condensat e col | ecting container (32)
provi ded wigth a cooling device (33). 12. Furnace according to one of
d ai'ns .1 to 11, 35 characterized in that the condensation device (23)
.as ja surface condenser with water-cooled cooling Dbodies
M th a connectabl e wet-condensati on nmeans (36). -13-

i's

is

Fur ndce accordi ng_t e of Clains 1 to 12, characterized in that
CBURNACE SITESI0ULR-COOLED GRATE BLEMERTS | ve to the

at nosphere and of bei ng connected to aBgag&adm sour ce.

The furnace with liquid-cooled grate elements
(2.1 to 2.5) has an inflow (24) and a return (22) to
these grate elements, the inflow and the return being
connected to a condensation device (23) open to the
atmosphere, The inflow has arranged in it a U-shaped
cooling-liquid seal (25), one leg (26) of which has a
ligquid head which <corresponds to an arbitrarily
selected maximum pressure. The other,  shorter leg is
connected to a central distributor (5} for the
individual grate elements of the grate stages (2.1 to
2.5). The distance between the lowest point of the
coolant flow of the lowest grate element and the upper
point of the shorter leg corresponds to a selectable
safety height amount which generates a pressure which
counteracts the spread of stéam bubbles occurring in
the grate elements, so as to prevent a reversal in the
direction of flow of the coolant.

(FIGURE)
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