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PCT/ SE96/ 01761 An arrangenent at the inlet pipe to the heat
exchanger unit in a flue- gas tube 5 The present invention
relates to’a hewogermanger unit for recovering heat fr croTiseesdiéle
gases froma cylinder steam boiler. More specifically the invention
relates to a heat exchanger unit of the type conprising a flue-gas
tube open at both ends for fitting in vertical 10 position in a pressure

vessel situated abovg,.t, s chanper -[Fgégeﬂué-o
, O

forma flue-gas charmet Ty vert -

heat - exchangi ng t ubegasitiBeéd at both ends which is support ed
concentrically inside the flue-gas tube at one end by a bent i nl et
pi pe extending froma first |ower opening in the peripheral wall 15 of

the flue-gas tube to an inlet opening in a | ower outwardly bul ging

end wal | of the HeatThecpresent invention relates to mhheajrexchanrger wyit for recavening

outlet pipe extendi r{eat Ho¥h #e Aié glbesAROM 116y liniter RteaRPBoiletar t of the
peri pheral wall of the heat-exchanging tube to a second, upper opening

in the peripheral wall of the flue-gas tube, the inlet pipe having a first,
20 horizontal, strdyigr specifieallyt theninyentiengelates tosa heat exchangen unitcof the
flue-gas t ube type domprRiy . fludpay fibé opehaitbvdh ehlls Foroffting i Weaticalon
by which it 10 position in a pressure vessel situated above the boiler's combustion
appliance in order to form a flue-gas channel running vertically
therethrough, and a heat-exchanging tube closed at both ends which is
supported concentrically inside the flue-gas tube at one end by a bent
inlet pipe extending from a first lower opening in the peripheral wall
15 of the flue-gas tube to an inlet opening in a lower outwardly bulging
end wall of the heat-exchanging tube and at the other end by a straight
outlet pipe extending from an outlet opening in an upper part of the
peripheral wall of the heat-exchanging tube to a second, upper opening
in the peripheral wall of the flue-gas tube, the inlet pipe having a first,
20 horizontal, straight end portion by which it is connected to the flue-gas
tube, and a second, upwardly directed, straight end portion by which it
is connection to the lower end wall of the heat-exchanging tube, and
also an intermediate, curved portion joining said two end portions
together.

In previously known heat exchanger units of the type described above
the curved portion of the inlet pipe has always been bent at an angle of
90°. Furthermore, the other end portion of the inlet pipe has extended
in strictly vertical direction towards the inlet opening, the latter being

30 arranged concentrically in relation to the central longitudinal axis of
the heat-exchanging tube in the lower end wall of the heat-exchanging
tube.

A drawback of these known heat exchanger units has been that cracks
35 can easily occur at the weld between inlet pipe and flue-gas tube. The
reason for this cracking is that the hot flue gases produced in the



I's connection to the lower end wall of the heat-exchangi ng tube, and
al so an internediate, curved portion joining said two end portions
t oget her. "25 In previously known heat exchanger units of the type

descri bed abovg, he curved portion of the inlet pipe ha een
bent at -an angle 01/17417t 90[err]. Furthernore, the other endiﬁg’ﬁ%ﬁ’

the inlet pipe has extended in strictly vertical direction tomards
the inlet opening, the latter being 30 alranged concentrically in relation
to the central |ongitudinal axis of t he heat -exchangi ng tube in the

| ower end wal | of th@lﬂéatcomm appliance subjents the heat-exchangipgctubs to
these known heat exgdyidérably igréates théxardl inflilenés aﬁ&s the fhitagas® fthd WHIEEU"

at the weld between_inle | ue- gas..tube. rgason f rthis
cracking i that tnEAE 5?%5%55@@ ifindE dn opRfation. he heat g iaEing Jype
PCT/ SE96/ 01761 undergoes considerably greater longitudinal expansigrothan the flue-
conmbust i on appl isncgy sSHiBeeCI'ﬁlsthP aﬁ%%@@ﬂ%ﬂﬁstﬁ'%ﬂﬂy the case, the heat-
consi der abl y greate %Fe\é’rér}ag I, Nf uenc B’ﬁhth fl gﬂ% whi ¢ F{%HE‘“
nmeans that, when th& e ts
under goes consi der ain theyform of al hnge mmlmtl ofeppﬁnprdmdhgwﬂdmll?l from the
tubular body of the heat-exchanging tube, for instance. Since the outlet
pipe is normally considerably shorter than the inlet pipe and also
10 generally considerably greater in diameter, this difference in the
longitudinal expansion between heat-exchanging tube and flue-gas tube
will give rise to considerably higher mechanical strain at the joint
between inlet pipe and flue-gas tube than at the joint between outlet
pipe and flue-gas tube. The risk of fatigue cracks eventually appearing
15 is therefore much greater in the former joint than in the latter.

The object of the invention is to obtain an improved heat exchanger
unit of the type described in the introduction, with reduced risk of
fatigue cracks of the type described above appearing, and therefore

20 having increased service life in comparison with previously known
heat exchanger units. |

The heat exchanger unit proposed according to the invention for this

purpose is characterized primarily in that the bending angle of the
25 intermediate, curved portion of the inlet pipe exceeds 90° and that the

other end portion of the inlet pipe extends with an inclination

determined by said bending angle, towards the centre of curvature of a

partially spherical portion of the lower end wall of the heat-exchanging

tube, in which wall the inlet opening is arranged eccentrically in
30 relation to the central longitudinal axis of the heat-exchanging tube.

Giving the bent portion of the inlet pipe a bending angle exceeding 90°
achieves increased flexibility in the inlet pipe. The increased bending
angle thus also results in an increase in the total length of said pipe as
35 well as an increase in the length of the bent portion of the pipe, which
is less rigid than the straight parts of the pipe as a result of having



5 gas tube. This is particularly so when, as is usually the case, the

heat - _ exchanging tube is provided with external surface-enlarging

el ement s in the formof a | arge nunber of pins protruding radially
fromthe *  tukobzeupody of the heat-exchanging tube, for invciRgsSn1761
Since the outl et pipe is normally considerably shorter than the inlet
pi pe and also 10 generally considerably greater in dianeter, this
difference in the Iongltudlnal expansi‘on bet ween heat - exchangi ng tube

and flue-gas tube (o] ' l.cal
strain at the joint ““““S&t m%llethférﬁ‘gfg §P§ a‘%ng&i‘ Ue- tgg’g'g{] gt"esgf%ﬁ%t%"ﬁgd
joint between outlet when %“ﬁmlﬁ bentgas tube. The risk of fatigue
cracks- eventual |y appearl ng 15 is therefore nuch greater in the fornmer

joint than in the Iat The ec ts

i mproved heat exchang erP"iﬁ’H orey Bh% #ﬁ%oﬁg?ceﬁﬁbé%ﬁoﬁq{[h@e ‘Rle??’ti&

i ntroduction, withSrethepropesed placing of the injet openingsalse enpuresthat the inlet
described above appeappésingdésh b@%ﬂ@tﬁn%@eteﬁaﬁkﬁﬂat aﬁaeme%dspbm&eok ithe

th t t
heat _exchanger " uni tp.rof'ﬁ Cotie'prRBriad g this Ginisit, it BY Bivafly Slylar end shiface
purpose is characteri pe(pqndmdat Itny 1tsnlongztndm4 Mn!iong ‘Thig| thergforenavoids the
t di at d
ot her end por i on.of frﬁé‘ pfhifi d e agre é’*’?‘g‘%é P :‘Z“gcﬂ'ﬁ%‘g%'i’ffﬁfe

determ ned by sai
partially spheri cal pqmtamh oompﬂnatad/\ahagnd and (thus aléee dveids eghdngieaged

tube, in which wall thRanufd B8 Jor thehéat takBRarfper it i cal ly in 30
relation to the central longitudinal axis of the heat-exchanging tube.

G ving the bent portion of the inlet pipe a bending angle exceeding 90[err]
achi eves increased f|Bhasibeenyestabli by icalculation thateyenwith ahending anglg for

15 the bent portion of the inlet pipe which is only a few degrees greater
than 90°, a significant increase is obtained in the fatigue strength of the
joint between the inlet pipe and the flue-gas tube. However, according
to the invention said bending angle shall preferably be at least
approximately 100°.

To ensure that the embodiment of the heat exchanger unit according to
the invention does not entail any risk of a section appearing at the
lower end of the heat-exchanging tube which cannot be drained via the
inlet pipe when the boiler is taken out of operation, the central
25 longitudinal axis of the heat-exchanging tube should preferably extend
through the lower end wall of the heat-exchanging tube at a pomt
situated inside the peripheral edge of the inlet opening.

The invention will be described in more detail in the following with
30 reference to the accompanying drawings in which

Figure 1 shows in section part of a cylinder steam boiler provided with
a number of heat exchanger units of known type,

35 Figure 2 shows a longitudinal section, on an enlarged scale, of one of
said known heat exchanger units,



angle thus also results in an increase in the total length of said pipe as
35 well as an increase in the length of the bent portion of the pipe,
whi ch "is less rigid than the straight parts of the pipe as a result of

havi ng 7427
PCT/ SE96/ ouafm Viikhioh 3 t hPRTERsNLT6!

t hi ckness and the sonewhat oval cross section caused when said

portion is bent. The proposed oridntation of the other end portion
of the inlet pipe and 5 the proposed placing of the inlet opening also
ensures that the inlet openi ng can be nmade conpletely circular and

the end portion of_the i nlet pi pe connec d to thi eni ng can be
given.a circul ar dHguEe 3 sthows a cqrzesponding| &‘B‘qlﬂg Qﬁﬁgpf‘u fa heat

direction. This thexchinger miviadsording to an embodimentcsfi the invention selueteid
bendi ng angle of t eXhbie® Qmi’f the 10 inlet pipe or the adjacent end
surface of the inlet pfpe I’eqUIfI ng any speci al, conplicated shape,
and thus al so &voi ds any increased manuf acturing costs for the heat

exghagger uni It f gure 4 showslinclongitudital séetibrbiind Furttiep el | paresf Wi th
few degr ees gr eat 3%*-'*?“'* PRGN fﬁeét skl fPhbe s gili Aned in the
fatigue strength of the _

In Figure 1 a cylinder steam boiler of known design is generally

10  designated 10. It has a combustion appliance 11 with a pressure vessel

12 situated above, forming the water and steam chamber of the boiler.

A plurality of heat exchanger units, generally designated 13, are

arranged in the pressure vessel 12 to recover heat from the flue gases

generated in the combustion appliance.

15
Each heat exchanger unit 13 comprises a flue-gas tube 14, open at both
ends, which is sealed to the upper and lower end walls of the pressure
vessel 12 and forms a channel running vertically through this,
. enabling flue gases to be diverted from the combustion appliance 11 to
20 a flue-gas outlet arranged above the pressure vessel 12. Each heat
exchanger unit 13 also comprises a heat-exchanging tube, generally
designated 16, which is also arranged inside the flue-gas tube and
consists of a tubular body 17, closed at both ends, and a large number of
radially protruding pins 18 applied externally on said body to form
25 external surface-enlarging elements on the tube body 17.

The heat-exchanging tube 16 is supported concentrically inside the flue-
gas tube 14 at one end by an inlet pipe 19 which, as can be seen most
clearly in Figure 2, extends from a lower opening 20 in the peripheral

30 wall of the flue-gas tube to an inlet opening 21 in a lower outwardly
bulging end wall 22 of the heat-exchanging tube and at the other end by
an outlet pipe 23 extending from an outlet opening 24 in an upper part
of the peripheral wall of the heat-exchanging tube to an upper opening
25 in the peripheral wall of the flue-gas tube.

35



joint between the inlet pipe and the flue-gas tube. However, according
to the invention said bending angle shall preferably be at | east

approxi mately 100[err]. 20 To ensure that the enbodi nent of the heat
exchanger unit sesonshyg to t he invention does not entail pgisedensis: Of
a section appearing at the | ower end of the heat-exchangi ng tube which
cannot be drained via the i nl et pipe vwhen the boiler is taken out of

operation, the central 25 |I|ongitudinal axis of the heat-exchangi ng tube
shoul d preferably extend -through t | oner d | I, of the .
heat - exchangi ng t ubeTR¢ exagfopstruction %ﬁ“?g‘ﬂ@d"‘i ?fes‘iﬂég\'ﬁﬂée"pﬂ??'ﬂh‘]ﬂ 10488 of
the inlet opening. be of dptionalawwtype landono diedailéd eléscription eis dtitezefore n
the rollowng Wth SRecdselsy! 1 Shbdid BE ABREIERF 1S MEnfoR thl with We Gid of
Figure 1 shows in section part, of a cylinder steamboller provided wt

a nunber of heat excPeagernetphews; walercan be areated coptinyously, through

| ongi t udi nal sect$ onpassages2élvcatedaonnd ithe cathbastiorodppliance 34 for theopurposet
g)é'cr? gggg/r 0‘{9'655  of traSterrihg fidat from the combustion appliance to the water in the
_ pressure vessel 12 via the walls of the combustion appliance. This
water also receives heat from the flue gases passing through the flue-
gas tubes 14, both as a result of heat conduction through the walls of the
10 flue-gas tubes and with the aid of the heat-exchanging tubes 16 through
which water will constantly circulate. As a result of the above-
mentioned supply of heat, steam will be generated in the pressure
vessel 12 and can be removed by suitable means, not shown.

1S As can be seen in Figure 2, the inlet pipe 19 in the known heat
exchanger unit has a first, horizontal, straight end portion 19A by
which it is connected to the flue-gas tube 14, and a second, upwardly
directed, straight end portion 19B by which it is connection to the lower
end wall 22 of the heat-exchanging tube 16, and also an intermediate,
20 curved portion 19C joining the two end portions 19A and 19B together.
The bending angle of the curved portion 19C is exactly 90° and the
other end portion 19B extends in strictly vertical direction and
concentrically in relation to the central longitudinal axis of the heat-

exchanging tube 16.

The heat exchanger unit according to the invention, illustrated in

Figures 3 and 4, differs from the known heat exchanger unit illustrated

in Figure 2 only with regard to the shape of the inlet pipe 19 and the

placing of the inlet opening 21 communicating therewith, in the lower
30 end wall 22 of the heat-exchanging tube.

Whereas the curved portion of the inlet pipe in the heat exchanger
unit according to Figure 2 is bent at an angle of exactly 909, the bent
portion 19C of the inlet pipe 19 in the heat exchanger unit according to

35 the invention illustrated in Figures 3 and 4 is bent at an angle a which
is greater than 90° and which is 101° in the embodiment shown.



4 Fi gure 3 shows a correspondi ng | ongitudinal section of a heat

exchanger unit according to an enbodi nent of the invention selected by
way of exanpl e, and Figure 4 shows in |ongitudinal section and
further enlar rt of the | ower portion of a heat _exchanger unit
according to Flgure gﬁ In Figure 1 a cylinder steam boiRSEFIRHown
design is generally 10 designated 10. It has a conbustion appliance 11
with a pressure vessel 12 situated above, formng the water and steam
chanmber of the boiler. A plurality of heat exchanger units, generally
designated 13, are arranged in the pressure vessel 12 to recover heat

ErorrP Lhet fl uehgaseFurthermememt €pwardlyh@ireereddl straipht 2nd poftivh 1?153{ the
ach heat exc ange en at..bo
ends, which is sea %%n#%ejﬁeggﬁ@’%aﬁo ﬁs&mﬁsﬂgﬁé %\ggﬁgagfm[ Eﬁti n
vessel 12 and for n@ enslﬁ@altowardﬂﬂmmud curvature of
enabling flue gsseghe! parftial ali% i, Fesfgiated ﬁ{lpj}é}ﬁ.@ 20
a flue-gas outl et are gg% ?gé ssurse 1 &ﬁggt@:lo%r
exchanger unit 13 %ﬂ ©of Ibe he i“db *|¢;Pemns
desi gnated 16, whiZhis arranggd.ar'ﬂmmmudmimma thmekgxghttmldepmﬁbn 193
consi sts of a{ ublilis g d angleR With'th el YongiARiindl hats 4T the
radially protrudl I ns. 18'@'?8% ex eirna Qigs I d bom%/gtofor
external surface- e ht e 6‘ d eceeniri
heat - exchangi nif t uimetheowall 22 jsprelation do rthe rcentreb longitudinaleaxil eoff ﬂneheat—
exchanging tube 16. The angle  has a value corresponding to the
value of the angle a minus 90°. In the embodiment of the invention
shown the angle g is thus 11°.

1S To ensure that the heat-exchanging tube 16 can be drained through the
inlet pipe 19 when the boiler is taken out of operation, the position of
the inlet opening 21 is so chosen than the central longitudinal axis of
the heat-exchanging tube extends through the wall 22 at a pomt
situated inside the penphetal edge of the opening 21.



gas tube 14 at one end by | | pe 19 which, as can be seen nost
clearly in Figure 2, extenaﬂ, m “ pening 20 in the peripheral 30
wal | of the flue-gas tube U ng 21 in a | ower outwardly

bul gi ng end walywo3%2mdy t he heat - exchangi ng tube and at the ot rsesgioBs
an outlet pipe 23 extending froman outlet opening 24 in an upper part
of the peripheral wall of the heat-exchang?fng tube to an upper opening

25 in the peripheral wall of the flue-gas tube. 35 WO 97/ 27427
PCT/ SE96/ 01761 5 The exact
construction and fufZLiAOhMbS t he cylinder steam boiler 10 may be of

optional known type and no detailed description is therefore

necessary. It should be sufficient n

means not shown, watér can ﬁ‘eh ‘f ﬂ'ﬂg‘ﬁgg %k&%‘r&n&?ﬂ#%ﬁwh&fﬂgs 3“33
26 | ocated around tmmmbndmstspm beilere said heat 9maps¢p@mt comprising
transferring heas fiRig hi A'bSthPead §6r FittiAg Gn\\Pértical ?okﬁiim in a

tapeTope
bt or Bl so T ece iis%ﬁ@r‘?r Al rféf)w%ﬁ%aéﬁgﬂﬁéé%ﬁlﬁépp bHjfon aeplapse in
gas tubes 14, both sgder tocform adlu entically: therethoough, and ahe
10 flue-gas tubes afdatiebldhhiigirg duﬂ;e tdr@sehe%tt B&ﬁh%ﬂabnﬁrlﬁubei% stippoftedoh
concentrically inside the flue-gas tube at one end by a bent inlet pipe
10 extending from a first lower opening in the peripheral wall of the flue-
‘gas tube to an inlet opening in a lower outwardly bulging end wall of
the heat-exchanging tube and at the other end by a straight outlet pipe
extending from an outlet opening in an upper part of the peripheral
wall of the heat-exchanging tube to a second, upper opening in the
15 peripheral wall of the flue-gas tube, the inlet pipe having a first,
horizontal, straight end pbrtion by which it is connected to the fine-gas
tube, and a second, upwardly directed, straight end portion by which it
is connection to the lower end wall of the heat-exchanging tube, and
also an intermediate, curved portion joining said two end portions
20 together, characterized in that the bending angle of the
intermediate, curved portion of the inlet pipe exceeds 90° and that the
other end portion of the inlet pipe extends with an inclination
determined by said bending angle, towards the centre of curvature of a
partially spherical portion of the lower end wall of the heat-exchanging
25 tube, in which wall the inlet opening is arranged eccentrically in
relation to the central longitudinal axis of the heat-exchanging tube.

-

2 A heat exchanger unit as claimed in claim 1,
characterized in that said bending angle is at least
30 approximately 100°.

3. A heat exchanger unit as claimed in claim 1 or claim 2,
characterized in that the central longitudinal axis of the
heat-exchanging tube extends through the lower end wall of the heat-

35 exchanging tube at a point situated inside the peripheral edge of the
inlet opening,.



which water will constantly circulate. As a result of the above-
menti oned supply of heat, steamw || be generated in the pressure

vessel 12 and can be renmpved by suitable neans, not shown. 15 As ¢
seen ih Figure 2,

the inlet pipe 19 in the known heat BCTIREISPATe! unlt
has-a fi-rst, wes¥2i®it al , straight end portion 19A by which it is
connected to the flue-gas tube 14, and a second, upwardly di rected,
straight end portion 19B by which it is nnection to the | ower end

wal | 22 of the heat-exchangi ng tube 16,1 nd al so an internediate, 20
curved portion 19C joining the two end portions 19A and 19B toget her.
The bendi ng angle of the curved portion 19Cis exactly 90[err] and the
ot her end portion 19B extends in strictly vertical direction and

concentrically in relation to the central |ongitudinal axis of the heat-

exchangi ng tube 16. 25 The heat exahangeg unit according to the

I nvenhtion, illustrated in Figuresfo] , differs fromthe known heat

exchanger unit illustrated i n F|gure onIy with regard to the shape

of the inlet pipe 19 and the pl agsp fT&N nl et opening 21

communi cating therewith, in the lo ./’ ,‘}A > of the

heat - exchangi ng tube. Wer eas @} ‘4“Viapo.1y op, of the inlet pipe in

t he heat exchanger unl@ accord// _’V A, ﬂQ)ent at an angl e of
~exactly 90[err], the bent

por /7 " t plee149 in the heat
exchanger unit accordlng t0 33 e //

==/ sy N/Fi gures 3 and
4 is bent at an angle a whi .~" . Qd which is
101[err] in the enbodi nent Ehowny %:
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6 Furthernore, the upwardly directed, straight end portion 19B of

t he ‘inlet pipe 19 according to Figures 3 and 4 extends with an

i nclinatian wo 993471 ned by the bending angle a, towards tpeTsEsdoresiof
curvature of 5 the partially spherical portion, designated Cin Figure 4,

of the | ower end wall 22 of the heat-exchanging tube 16 in which the
i nl et openi ng 21 is arranged. The longitudinal axis of the straight
end portion 19B thus forms an angle #&r] with the central

| ongi tudi nal axis of the heat- exchangi ng tube 16. The inlet opening

central |ongitudinal axis of exchangi ng tube 16. The angl e
[err] has a val ue correspond!l nx'o t he val ue of the angle a m nus
90[err]. In the embodi menfio ’ Rion shown the angle [err] is
thus.11. 15 To ensure t§ :changing tube 16 can be drained

21 is thus arranged eccentrica.llyéo in the wall 22 in relation to the
hgat -

t hrough t he inlet pi§ tler is taken out of operation,
the position of the B Pl is so chosen than the central
| ongi t udi nal axis of : hngi ng tube extends through the wall
22 at a point situatg 4 'Aipheral edge of the opening 21.
20 :

23

18

Fig.3
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CLAI V5 1. A heat - exchanger unit for recovering heat fromthe
flue gases froma cylinder steam boiler, said heat exchanger unit
conpri sing a wd d7spgas tube open at both ends for fitti ng i PCR/SRISMIIAL
position in pressure vessel situated above the boiler's conbustion
appl i ance |n order to forma flue-gas channel running vertically

t her et hrough, and a heat - exchangi ng tube cl osed at both ends which is-
supported concentrically inside the 3Bue-gas tube at one end by a bent
inlet pipe 10 extending froma first |ower opening in the peripheral wall
of the flue- gas tube to an inlet opening in a | ower outwardly bul ging
end wal | of t he heat - exchangi ng tube and at the other end by a

strai ght outl et pipe extending froman outlet opening in an upper part
of t:he. peripheral wal | of the heat-exchanging tube to a second, upper
opening in the 15 peripheral wall of the flue-gas tube, the inlet pipe
havinhg a first, hori zontal, straight end portion by which it is
connected to the fl ue-gas t ube, and second, upwardly directed,
“straight end portion by which it ggp tion to the | ower end wal

of the heat-exchangi ng tube, and |nterned|ate curved portion

joining said two end portions 20 together, cch aracteri zedi nth
at the bending angle of the
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i nter nedi at e,

curved portlon of the inlet pipe exceeds 90[
ot her end portlon of the inlet pipe extends with an inclina
detern1aed by sai d bendi ng angl e,

partlally dpheri cal - portlon of the | oner end wall of the heat - ex/PR

tube, ih which wal i nl et ﬁ%:ia%nﬁi felidl cal |y My

relation to the cerﬁ | ongi tu I na axmam%enﬁﬁgt exchangi ng TUpe
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character Tat ~o—bendtng—angter—s—at—teast approxTratey
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claim2, Fz%"ﬁ"@’/!'@"@z?ﬁé’ml z e M P idbeiedon piestibate - 31yly 1997 GLOTO)
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(54) Title: AN ARRANGEMENT AT THE INLET PIPE TO THE HEAT EXCHANGER UNIT IN A FLUE-GAS TUBE

(57) Abstract

A heat exchanger unit (13) for recovering heat

from the flue gases from a cylinder steam boiler (10},
said heat exchanger unit comprising a flue-gas tube (14)
and a heat-exchanging tube (16) which is supported
cuu:enlncally inside the flue-gas tube (14) by a bent
inlet pipe (19) extending from a Jower opening (20) in
the peripheral wall of the fluc-gas tube (14) to an inlet
opening (21) in a lower outwardly bulging end wall
{22) of the heat-exchanging tube (16), and an outlet
pipe (23) extending from an outlet opening (24) in an

tube (16) to an upper opening (25) in the peripherat
wall of the flue-gas tube (14). The inlet pipe (19) has
a first, horizontal, straight end portion (19A), a second,
upwardly directed, straight end portion (198) and also
an intermediate, curved portion (19C). The bending
angle (o) of the curved portion exceeds 90° and the
other end portion (19B) extends with an inclination
determined by said bending angle (o), towards the
centre of curvature of a partially spherical portion of
the lower end wall (22) of the heat-exchanging tube
(16), in which wall the inlet opening (21) is amranged
eccentrically in relation to the central longitudinal axis
of the heat-exchanging tube (16).
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