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present invention relates to a heat exchanger according to the preanble of
claim 1. woleas2sexchanger of this kind is very useful espeainalokyos4put not
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is conducted via a steam drum as known in the art, through a
heat exchanger for superheating. Such a heat exchanger is
generally known as a steam superheater. In a waste incinera-
tion boiler this superheater generally consists of a plural-
20 ity of sections, each section consisting of a plurality of
frames, and each frame consisting of two headers between
which a plurality of parallel connected pipes are provided
“that form the heat exchanging surface. Usually the frames are
mounted one immediately behind the other, at right angles to
25 the flow direction of the flue gas.

A general drawback of waste is that it contains many
pollutants, so that its incineration generally causes corro-
sion in the parts of the plant coming into contact with the
hot flue gasses. The measures to combat corrosion (low tem-

30 peratures of both the heat-exchanging surface and the flue
gasses coming into contact therewith) are taken at the ex-
pense of the total productivity and efficiency.

More and more often corrosion-resistant materials
are used such as nickel-chromium alloys. However, these are

35 very expensive materiais, resulting in high costs for the

manufacture of heat exchangers.
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ple so that the effect of wear on them involves only minor
expenses. The practical drawbacks of high flue gas tempera-
tures in the superheater and reheater encountered with waste
incineration are thus avoided. The shield pipes may be suit-

20 able empty pipes. These may simply be placed immediately be-
fore the superheater pipes, viewed in the direction of flow,
so that the shield pipes catch substantially all the pollut-
ants in the flue gasses. The superheater pipes will thus stay
substantially free from pollutants and will be able to remain

25 .in operation longer. As only the shield pipes need to be re-
placed, this will involve very simple and therefore only mi-
nor operations.

DE 41 03 440: "Ver. Energiewerke: Anordnung zur Be-
festigung von VerschleiBschutzrohren an Heizfl&chen" de-

30 scribes a comparable solution where by means of half-pipes
functioning as shells mounted in front of the superheater
pipes, a screening effect is obtained. This embodiment is
also regularly used in practice in waste incineration boilers
in order to render even a problematic steam superheater ef-

35 fective. However, in general the fast wearing half-pipes are
not preferred when a new waste incinerator boiler is being
built.
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20 In the present application a similar solution is
used, however, with the aim of catching dust particles in-
stead of providing a shield from radiation. In the present
invention the location is therefore not in the radiation part
but in the convection part of the boiler, with the heat being

25 transferred directly to the pipes due to the square approach
of the flue gasses. The dust in the flue gasses therefore
plays an important part in the formation of deposit, corro-
sion and erosion. The dust particles strike the surface of
the pipes at the velocity of the flue gas carrying them

30 along. The particles, which due to the high temperature have
become slightly sticky, are able to adhere and accumulate to
form large packs of deposit. When these packs are removed by
cleaning (for example by means of rapping) and the pipe is
stripped clean once more, the dust particles may also damage

35 the metal surface directly before growing anew to form a de-
posit. Especially pipes made from nickel-chromium alloys
whose corrosion-protective action consists of an extremely

thin oxide-film, this protective layer may be damaged. This



cl eaning (for exanple by neans of rapping) and the pipe is stripped clean

once nore, the dust particles may al so danage 35 the netal surface directly

bef ore grwaicngszamew to forma de- posit. Especially pipesPoaoaobpnesay

ni ckel -chrom um al | oys whose corrosion‘frotective action consists of an

extrenely thin oxide-film this protective |ayer may be damaged. This WO

03/ 052319 PCT/ NLO2/00849 4 causes accelerated corrosion_until the

oxi de-fi | FRRSCPeacCEpdpE@LeThEONLOF QN5 ALl thasPEidamiCAm 1B &Rst :

Hoogr endestpeBls- AVI " (Anst er dam Muni ci pal Service: H gh Efficiency 5

Waste Fired Power P| ant LO as nos ortant neasure _the

mai nt enance of | ow! ?UELQASB@E|g3?er g ﬁgg o8Por PEER+ 1 t HRGITRBIPApact

of the dustnparbhiEl'egAmane raamowuherperat seevite: eHSgheEEhabléheyn&terla
new oxi de- order to %rotect

is able t t Ltself _by.faormn

t he flsstﬁaBE8 %igegf§§w§§c¥lgntéxmgsgéopg ﬁgavgsmeéppofﬁgn oCUfMENt al so
men- tion$ eh@amséeoﬁnwat@f é@@lﬁ&gefgassaEQOpnpeeSThe peebedt fapplimat i on
therefore;praposas tAp gek o@nkxepagg%cga§ehelégrSgnalgelBM Hgﬁpérgkuwgtef

cooling, but "also to enhance ctivée action of said st pipe by
15 gi vi ngtPt ®BSHF&mEPaE Fﬁ&tmﬁ§eéﬁﬁﬂe#§nﬁbﬂ?oﬁ?tEﬁ@t@Ftth§5§&f p#r heat er

plpes behf@ﬁm&hﬁ hi nel @k@ge-fﬁgﬁrduﬁgok@e@ fbr%%o@é@ﬁethédfﬁﬂgﬁdﬁﬁﬁﬁt the
e. shi el s is. larger than that of the super- heater

- angt of t [ e
plpesTB h%fsﬁpﬁ?ﬁgé?ﬁreﬁpgéggl58apﬁav§ WERE, sEREI GRCYBEBENR Eotﬁﬁnshleld
pi pes as viemedtha tihe dfraetemnccblﬁhg fékueagaSpape.better protected,
because they are i f shle es and there educed
vel ocity of ap- prg%%ﬁs %§§%§|aPéf tlo ?P% ?%epﬁﬁ%%ge%oﬁomgg i ng
hono- genedl¥| probactweaiitngirhe gmpekbstmaananoﬁngaéenfcd§lingthbu25 | ef t
and i ghtapbothe apRERBEhtng gkeeeaa§§s5ac9§%nbgfaggiaeﬁlrge pibs gpnner.

The choice, of the correct dianeter esinre to the
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with vel oséthesteandipbe puhual €hstangstpbaying an inportant role. The
di-ame According to a first preferred embodiment, the di-
ameter of the shield pipes is larger than that of the super-
heater pipes. The superheater pipes located in the section
20 Dbehind the shield pipes as viewed in the direction of the
flue gas are better protected, because they are in the lee of
these shield pipes and there is a reduced velocity of ap-
proach. Especially the effect of the pipes not wearing homo-
geneously, but wearing the quickest at an angle of 45° to the
25 - left and right of the approaching flue gasses, may be avoided
in this manner. The choice of the correct diameter of the
shield pipes in relation to the diameter of the superheater
pipes must be based on an accurate analysis, with velocities
and the mutual distance playing an important role. The diame-
30 ter is then chosen such that “Von Karman vortices” (see Fig-
ure 3) will not lead to a local increase of the flow veloci-
ties and/or the amount of dust at the surface of the super-
heater -pipes located behind. This is in contrast with the
typical design methods, where the local turbulences are used
35 to increase the heat transfer.
According to a further preferred embodiment, the in-
vention relates to a heat exchanger, wherein the diameter of
the shield pipes is smaller than the diameter of the super-~
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out the flue gas stream, which open space is larger than the
mutual distance of the rows of pipes of the heat exchanger.

According to still another preferred embodiment of

20 the invention, the evaporator pipes are spaced at least 20
cm, preferably 35-45 cm from each other.

According to yet another preferred embodiment of the
invention, the pipes of adjacent and viewed in the flow di-
rection of flue gas successive frames, are staggered in rela-

25 tion to one another.

According to a further preferred embodiment of the
invention, the headers of consecutive frames are positioned
at heights that vary relative to one another.

The invention will now be described further with

30 reference to the drawings.

Fig. 1 shows a schematic view of a waste incinera-
tion plant, wherein flue gases are conducted from a grate
section through a first, second and third draught, after
which the flue gasses are conducted via a heat exchanger (4),

35 consisting of superheaters (5) and economiser, to the boiler
outlet.

Fig. 2 shows a schematic top view of a plant accord-
ing to Fig. 1.
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10 where theye rige y&hdigadhyngbei ng subsequently diverted to a second

draught 2, where thFTﬂ'r&gl ue gasses are conducted down- ward and djverted to a
further draught 3. - 11 SO gt eNat iGnE T Qe d WHDRY ItHere R ngs,
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even out tife FIBHBICTede aTRRS catgpridugiishg fumn Fedinewcemararss To this
end the enxapora@ir wadunp. preferably conprises two rows of evaporator
15 The flue gasses leaving the third draft are subse-
quently conducted to a heat exchanger 4 in the form of a
steam superheater 5 (in Dutch generally indicated as OVO). In
the form represented, this OVO comprises four different se-
ries of heat exchanger pipes 15-18. At the beginning of the
20 heat exchanger 4 a so-called evaporator wall 6 is provided.
This evaporator wall 6 serves to even out the flow of flue
gasses approaching the heat exchanger 5. To this end the
evaporator wall 6 preferably comprises two rows of evaporator
pipes, as shown in Fig. 2. After these two rows of evaporator
25 pipes there is preferably a small open space 7, after which
one following row of evaporator pipes 8 is provided, after
which the first rows of heat exchanger pipes are placed be-
hind one another, aligned with the pipes of the last row of
evaporator pipes, as can be seen in Fig. 2. The small open
30 space 7 is preferably long enough to allow the flue gas ve-
locity to be evened out over the entire flow area in this
open gap 7, so that its flow velocity is practically every-
where the same.
In the prior art, the evaporator wall 6 is subject
35 to fly ash deposit, and rapid cooling of the flue gasses af-~
fects the core of the fly ash particles contained in the flue
gasses only after some delay, so that they will retain an in-
terior temperature of T > 800°C with the result that they are
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the gas through-put at the heat exchanger 4. However, it is
possible to reduce the total number of pipes per frame in the

20 evaporator bank 6, with the mutual distance between the pipes
being 20 to 50 cm. If several rows of evaporator walls 6 are
used, it is preferred for the pipes in the individual rows to
be arranged in the heat exchanger so as to be staggered in
relation to one another, as shown in the Figures 4 to 7. It

25 1is preferred for all the pipes to be equidistanced from one
another. In this manner an even flow is obtained over the
height and the breadth of the flue gasses before entering the
OVO.

As there is a free approach to the first row of

30 pipes of the first OVO, they are preferably embodied as -
evaporator pipes 8. The remaining pipes of the first OVO 15
are placed one behind the other, behind the evaporator pipes
8. The protection of the OVO pipes afforded by the evaporator
pipes is especially enhanced if the evaporator pipes are em-

35 bodied with a diameter that is slightly larger than that of
the (viewed in the direction of flow of the flue gasses) OVO
pipes behind them. In a further preferred variant, the OVO
pipes are embodied slightly oval, with the smallest diameter



being 20 to 50 cm |If several rows of evaporator walls 6 are wused, it is
preferred for the pipes in the individual rows to be arranged in the heat
exchangerwem®3as23to be staggered in relation to one anot heCI/Na®2/663mwn | n
the Figures 4 to 7. It 25 is preferred for all the pipes to be

equi di stanced fromone another. In thi B manner an even flow is obtained
over the height and the breadth of the flue gasses before entering the
OVO. As t herieng ord dntesl aiproadh teeales ftior $her dwrectigm sifpdd st athe first
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evapor at of fsp & osg-onT@Ysist vt ifdhy G5t HE Y8 fFilpés 93556 ded by t he

evaporator pipes itheegRaGaldrt erhaneed ih whecavaper akpospitpes d@lg em 35

bodied with a dianeter, that is.slightl.y larger than_th of ..the.(vjewed in
the di Pec@Soh B %W EES r?ég %I}l?e Og};sslgs)aqﬁ%és ﬁeﬂléjéfe@zﬁyna”’tbﬁ@mmlgn a
further pregfeeroved plardsantfort hexaQe ,piye s tarie iemgb ddice dhesidegist liyn ovelch wi t h
the snmal | est_ di t / Q P 9 ' ri -
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gasses. TheRiAr AldquBidieds tHat Wi h iR deposint Aff ddnent @Asteon the
pi pes of the OVO is always renpved by_V|bnaL|n% t he OVO, pi pes gjor
exanpild, 1 0nT Qg Q Ften SHIE AP IF 1 e TGS USRS R B et o

fast ened widuhdd®Rehanigal Wipdyery mahisd ntamier heomle be anydib iager exdech by

G ving, e VQ Pies.r etifel JUSUenches dhel 1 dof] susrtc i Clerent
r oundness mofvedhe rpispeon thy Icads imegurtehre. Byageropes 1y mmoélmrtim_inméﬂ@
cont 1 ol | ety LB S Wi ol ek VoI 2%, SEndlp VAl i o of
t he pilfes eralngwt Hapsdnme)i lla Hrowitded al Beedangy Hespdit -wWALt grekilde 1& medd num
resul t. Alhgrnatd v8las: ddie tichdse didd ifidrRegause Jhe1adheie digpras of
fly ash deipsos’izloto dlisffteci:oendtI ffietr e:'Lnst ’allsto Ipsosasli%ciepqcsos Igl%_lvee taq_lglt\ﬁee %lvlo the OVO
’
pipes a different frequency (different also for different di-
rections of vibration) whereby it does become possible to
20 bring the individual pipes into resonance. A system is there-
fore preferred, in which the unround pipes have specifically
chosen natural frequencies allowing the pipes to be brought
into resonance.
In the second section 16 of the heat exchanger or
25 the second OVO 16, the flue gas flow is already distributed
evenly, a considerable amount of dust is already separated
from the flue gasses (by gravity and deposited on pipes) and
moreover, the flue gas temperature has been lowered.
It is usual practice for the pipes of the superhea-
30 ter in a waste incineration boiler to be placed one behind
the other (in-line, as shown in Fig. 3) in order to reduce
the wear of the pipes in accordance with the above-mentioned
principles. In other plants, where fouling and wear are less
extreme than with waste incineration, the pipes are prefera-
35 bly placed in a staggered configuration because a heat ex-
changer constructed in this way is more compact. This is be-
cause in the same volume with the same pipe distance, the

staggered pipe configuration comprises more pipes and a cor-



pipes a different frequency (different also for different di- rections of

vi bration) whereby it does becone possible to 20 bring the individual pipes
i nt o resowanems23 systemis there- fore preferred i n whi eoTINI®2/0088DUNd

pi pes have specifically chosen natural fyequencies allow ng the pipes to
be brought into resonance. In the secon@ section 16 of the heat exchanger
or 25 the second OVO 16, the flue gas flowis already distributed evenly,
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( by graVItyréBQrQQBOémbealﬁ@nEIB@Skhangre§EheoyﬁventmentIuﬁegpspéenﬁerature
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ter in a waSt BSPActReral/Ps eb6 Fépefé b8 pPAEBE Bhe BLAFH AdIGEREr
(in-1ine, BﬁtshbeMCbﬁsEtgctabnlDfotderhéatreduh&ngehelmeabtomorhecpmpes in

accor dapce mr h the bovewne ne pripciple he a
fouling and®\ araarg8 88sex gneqtﬁanb§n¥ﬁ mgg %Q?ﬁ%fnépg I%ﬁﬁogﬁﬂ%ﬁ%
are preferar85ebkiplyl appdien ahstéggesed poatipleapripa dieaeseea &t ex-

changer Com§trgﬁae@9 hn g@es y ns FRES ﬁegmag&tugbr§ k81Be-thaUssstn the
sane vol ume W t | di st ance, gered pipe caonfjguration

conpri ses Hﬁ%@epPﬁeEhﬁnheé cBKrCiengsF0s3y9s Pegn D2/ BB8aYSeolfeihBndi ngl y
| ar ger Sura@§Eaﬁeésheatweéﬁheﬂaeplb@saaierihefeaEéetembee ﬁabedramn&sof t he

presen i nvention, s. to in a waste. in nera lLant are
pl aced!d ta@@QYeHequbﬁ?dtﬁg cBﬁ@gﬁﬁétFB ?ufﬁﬁghE%%l%xﬁhﬁnBE ﬁgt nor e
com 5 pactweadssfiowmntha Ekegs. edclan@art hemebdnsr ahy, séhes @hbodeaumt of

bref eranl y. ABOL! 8- LAE:Lar AERLvRRSSLE £npLe,di SLBACES L Tine BioBRdndd)

see Fig. 's W acfua raf sé"t he cos EXC
only slightt9y bevaase (i the onp@saheeélbe@ﬁeen eRethepédonrefi htueased,

”Dre "Hter?éé 5§, 19s05h¥wﬁegH'F§9 fay headeessand PRuSEAgrvhhl okBesnyRber
wel ds for the heat exchanger “renains the same. The result of these

neasuréé HofedeposikednapteRéadeiBst LR PRRSHI PES Wﬁ?raB?GMPYoh@@Fktln
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I ncreasing thelﬁgeéélgtég%cgfow1ng, this advantage is less noticeable.
Important is in particular that the distance (33 and 51) be-
tween the deposit (34) and the preceding pipe is as large as

20 possible in order to insure that the pipe can continue to vi-
brate freely. Because if this distance (33) is less than the

amplitude of the pipe vibration, the deposit of pipe (31)

will touch the preceding pipe (30) causing the pipe to loose

its vibration energy so that cleaning is no longer effective.
25 1In practice a sudden increase of fouling becomes apparent,

necessitating other cleaning methods (such as explosives) or

the boiler even has to be shut down for manual cleaning. By

building a broad boiler one obtains the desired low flue gas

velocities, and by combining this with the staggered coﬁfigu—
30 ration of the pipes, one achieves several advantages:

- The number of pipes per header is halved, so that the mass
of the frame does not become too large for a knocking ac-
tion to be effective.

- If a distance (48) is chosen to be the same as in the con-

35 ventional configuration (37), the pipe distance widthways
is more than doubled. This means that the minimum space be-
tween the pipes (49) is larger than in the conventional
configuration (37) and there is correspondingly more space



15 the deposited material when the pipes are vibrated by knock- ing action
(69), see Fig. 6. Wen cleaning by neans of shot peening or steam bl ow ng,
thi s advawDag®s33$9 | ess noticeable. Inportant is in parti earavLoehesu9t he

di stance (33 and 51) be- tween the depogit (34) and the preceding pipe is
as large as 20 possible in order to ins Pe that the pi pe can continue to
vi- brate freely. Because if this distance (33) is |less than the anplitude
of the pipe Pbrieubhngt hefaepoBreLbeNpi pelfB1Y1ithi FespPetehte hehprEeedi ng
pi pe (30) caysisgqgthespipe to loose its vibration energy so that cleaning

is no longer_effective, 25 |In practice a, sudden_jncrease of_fouljn ecomnes
apparent, - H%%%@%F?%IWhﬁgth%ru%?%in?%ﬁf%%?h%ﬁ%ffgﬁﬁﬂth%neﬁﬁébsi%%%)Q%F
the boiler evesihass51p meyshatodevwmudiortimbokieat lodfané nbt Byucles | dhag a

broad hoil er_one obtains_th esired low flue g vel ocities, and by
conbin?ng th?ge%?$h$?h%l%?agagr%ﬁ£§oﬁ ?%%Cgot?af?%h of the pipes, one
achi eves sevReahusevelne agéstancheontinbenesf pipes(pér heabierges, heheed, so

that the na%?n%mgnf{fagﬁiéggsmﬂ PELOMBe OGN S8 EQhedndPOCk) NELRE-
ad 48) 1s C

tion to be effective. - | di st ance osen to be the sane as in
the con- 35 YRatPHP@F 26AfFeRlatieR T1373eSs RIreFpee dfedance widthways is
?zgs thar doubleﬂ.TEEi%oﬁﬁaﬁatHB@Iw&hﬁ ﬂhmbngﬁhi@@QQaBQog%?@@pghBﬁtE%p?S
er an in the conyentional .configuration and there is
Cor 1 edbon oy thd 6B RO W SIIHSRE SoRCHNCSPOBEIGE 20 SFOPLASIRRS
bef ore prabdentian oF whch mesped dostishe duceeo phssdget( FRpt £oGddpar ed
with the al__i_n-1ine fa.quraty (34), the de- posit (51) nay becone
much thic%@g ggﬁ%fgr%tg%%%%ﬂggr%ﬁ%&%dﬁreceding pipe (51 with respect to
33). - Because theAdi st arssltoofhshaexprpppeed4zpnisghargéen, t kbe Von
Kar man vorGhe@s o3 iddy bR Joaiperred 190BPBah 10.1HBAkndEnbl REY Bl

subjected to | ess _erosive wea e conbirnation wth'this configuration
conpefSat 3T 9L -t ABeERiCL vodtls the RiPesadér BérPegetedayddcaflly, the

consi der abh e tahedueti @heofl dke URI BEt&eshS thdudeh@etriemast behakriyeul i ng
enough to allow these lumps to pass through. In order to cre-
ate this distance, the successive headers in the preferred
embodiment are mounted at different heights. This is prefera-

20 bly done by alternatingly giving them a different height,
which difference preferably corresponds approximately with
the distance between two successive pipes (47). In practice,
this may be optimized to a distance between 49 and 47. Fig. 7
shows a side view of a section consisting of six frames, com-

25 prising two rows of shield pipes 41, 44 and four rows of su-
perheater pipes positioned behind these (only the rows 45, 42
are numbered). All the pipes are received in headers, of
which the lower ones are indicated with reference numbers 61-
66. These headers are positioned at different heights.

30 The combination of the present invention with that
of the simultaneously filed patent application by the same
inventor, relating to the application of unround pipes for
the prevention of deposit of fouling, for the removal thereof
and to prevent wear of the pipes is of particular importance.

35 Preferably they are both combined with the European

' patent application EP 1,164,330, entitled "High efficiency
waste incinerator"” in order to obtain a waste incineration

o)

plant with an electrical efficiency of higher than 30 %,



and wear are greatly reduced. As a result of this proposed configuration,
the lunps of fly ash deposit falling down during knocking nay be 15

| arger. TwWoroghsa3e9 if the pipes are arranged vertically, wPog/Niogbesage at
the | ower side between the headers nmust be |arge enough to allow these

| unps to pass through. In order to cre- Xdte this distance, the successive
headers in the preferred enbodinent are nounted at different heights. This
is prefera. 20 bly Idoris ®spradierldat iprglfiergied g trecwmce dibfef dlawet gdasi ght ,

whi ch di ffenenae prigf %@@'Mf&%%g@%ﬁ%@ﬁ%’% wirldh 4 he i sfance
bet ween two successi ve pl pes . I'n practice, this may be optimzed to a
di st ance BewRfsardy hdUB WSy, Fd shddien Fsdeakiosd tof tHaEy dhe
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and four rows of su- perheater pipes positioned behin ese (only the rows
45, 42° afd r"i’uﬁ%?é’rrlé*rdi)JD LAQV (RS %ég‘ éﬁét&l&«g\e\?&d X RTs 2 whi ch the
| ower onewhareimdiatfidievddsgeaf ertente nuniiesr $ Ghebheafhesehaeatdars are
positioned _at different heights. 3 c ihathqn, of -t esent

i nventi onq\ﬁﬂeh % rifaetmpeol?att%eeg%e%cf“f &noygﬁ:s’l %r%ﬁ%&‘b%é’t %netlcg"gp |Oc_a%$'i on by the
same inventor, rellaE ngventtibe gspldesaribedokrbevecand phoes for thehe
preventi of;qf, depgsd recgeﬁtgéj!éc e A rdd @SRRIt RAT &9fe iBRAAA JNf event

wear of the-“pipes is of particular 1nportance. 35 Preferably they are both
conbi A€d viheh et ddn 1igtittat bippihicc ANRSRED £lEEMB R LYent it ed " Hi gh
efficiency waste incinerator” in order to obtain a waste incineration
plant with an electrical efficiency of higher than 30 % WD 03/052319

PCT/ NLO2/ 00849 11 It is especially preferred to reduce the flue gas
velocity in the flue gas through-put to less than 4 mis, and preferably 2
to 3 ms, and a flue gas velocity through the heat exchanger at the inlet
of less than or equal to 4 ms, 5 at a counter flow operation of the heat
exchanger, and wherein the flue gasses at the inlet to the heat exchanger
have a tenperature bel ow 700C, preferably bel ow 630C. The invention as
descri bed above and shown in the



figures represents a preferred enbodi rent of the invention. 10 The
invention is |imted by the appended clains only. WO 03/052319

PCT/ NLO2/WO03485231®2 CLAIMS 1. A heat exchanger, wherein fPag/NJagees9 are
con- 5 ducted along pipes through which steamis conducted for the
production of heated steam characterizéd in that the heat exchanger (5)
conprises shield pipes (8) whose dianeter is different to the dianmeter of
super heater pipes (15) which, viewed in the direction of flow, are

provi ded immedi ately be 10 hind thesegcripgyr der to minimse deposit,
erosion and corro- sion. 2. A heat ex (5) according to claiml1,
characterised in that the heat exchanger (5) is conprised of shield pipes

\(Nﬁ_) \A\hos_e di gnﬁtefhils.d! aﬁgﬁreatth%]@kch][a?l@egf, hﬂ%ré@n_sgllgﬂ’eh%&fsﬁfespblri%s o(or:l]n_‘é)d
Ich, viewed In the direction o W, .are provl ded | I at enin
these. 3. INGi@g ARSI HHERADT dﬁ'ﬂt’f}{ & @3 mSL Qﬂnc{nl%?ceccﬁatfoa%tt Ssed in
t hat Ejhe %ycﬁjlftﬂ&e%ﬁrrﬁé@i@p@’tﬁ&tg dliaﬂﬁﬁ:teaﬁ.szd Airheﬂtatemmm@(rt(&)
according to claim3 characteris i.-n, that t e arat ar_ pi (6, 8
are spaced® et (Do CHP LI erabi S BSR4 e Hr \éﬁﬁpoesgech&o et%?sﬁsﬁA heat
exchanger diF)feacodr diogteo diamanel; oft marreothea teed Ripashatl IhevtHest,
exchanger (.5) 1$ .conmprds ; il d, pifgs Whaseidl ankieli dis Sadd-er
t han t hat 3?56)%%1(:2 lglurgg{e%r hogLa éé%tlp(lﬁgeo?(%%é"mhl ch, viewed in thel diréction of
flow, 10 olNigwd ithess atiel yousan e thissidiss JdenasHt ex@itmigdt AEFWHIRY to
one of theie- ceding clains, characterised in that the pipes of adjacent
30 and viewed in the flo irection of fl gas. _sucgessi,ve. -fr. s, are
staggered in rel ati %ﬂ to\ﬁog@agn(?f‘ﬁ&apgﬁr x%ﬁegtccé’f Bger gégéﬁgﬁﬁg to
claim6, dphactdaideddn nthdnttidadmaderchafgeaonsEcuts eorpmnes arl
posi - ti Ons%dlealtd r%)eillgehst S(E})havghalsaer ydira%rlmeatte'rv%_st 94 ee@%{gherthat of the

15 superheater pipes (15) which, viewed in the direction of

flow, are provided immediately behind these.

3. A heat exchanger (5) according to claim 1 or
2, characterised in that the shield pipes are evaporator
pipes.
20 4. A heat exchanger (5) according to claim 3,

characterised in that the evaporator pipes (6, 8) are spaced
at least 20 cm, preferably 35-45 cm from each other.
5. A heat exchanger (5) according to claim 1,
characterised in that the heat exchanger (5) is comprised of
25 . shield pipes whose diameter is smaller than that of the su-
perheater pipes (15) which, viewed in the direction of flow,
follow immediately behind these.
6. A heat exchanger according to one of the pre-
ceding claims, characterised in that the pipes of adjacent
30 and viewed in the flow direction of flue gas successive:
frames, are staggered in relation to one another.
7. A heat exchanger according to claim 6, charac-
terised in that the headers of consecutive frames are posi-

tioned at heights that vary relative to one another.



