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TECHNI CAL Fl W©96/10344 The present invention relates to ak‘?g%@ anper
for controlling gas flow, the poppet dqrrper bei ng di sposed in a duct
for conveyi ng exhaust gas such as hot exhaust gas di scharged from for

exanpl e, a general boiler Qr. ingi - rtj.cul arly, to such
a poppet danper with inpr O@g@@aﬁ%&m%%&%ﬁﬁ ﬁb@f ' -

TECHNICAL FIELD

5 The present in_ventid_h relates to a poppet damper for con;trolling gas flow, the
poppet damper being disposed in a duct for conveying exhaust gas such as hot exhaust gas
discharged from, for example, a general boiler or incinerator, and, more particularly, to such
a poppet damper with improved sealing.

10 - BACKGROUND ART

A convenﬁohal poppet damper in an exhaust gas duct is illustrated in Fig. 4. In this -
poppet damper, an openable and closable poppet plate p of a poppet damper P is placed on a
damper seat d disposed at a gas ﬂoiv control portion in an.exhaust gas duct D. It controls
15 gas ﬂo& by an opening-and-closing opetation of the poppet plate p by a driving device M
via a damper shaft S. |
_ In the aforementioned conventional poppet damper P, however, only one plate is
used for the poppét plate p, which results in the necessity of using highly-sophisﬁcawd
manufacmrmg and mounting adjusunent techniques to improve sealing, in higher machining
20  costs, etc. o - |
In particular, when hot exhaust gas flows, the heat of the hot exhaust gas deforms
the poppet plate p, the damper shaft S, the damper seat d, the duct casing D, etc., which
results in inadequate sealing. _
Accordingly, an object of the present invention is to overcome the aforementioned
25 conventional problems by providing a poppet damper in an exhaust gas duct allowing easy
sealing surface machining for providing a sealing surface and providing excellent sealing
despite deformaﬁon caused by heat. '

'DISCLOSURE OF THE INVENTION.
To tlns .end, according to the pres_ent invention, there is provided a poppet damper
including a damper seat, disposed in a duct casing; a poppet plate for controlling exhaust gas
flow by adju_stmen_t of the gap between the poppet plate and the damper seat; and driving
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10 | BACKGROUND ART A
conventi onal poppet danper in an exhaust gas duct is illustrated in Fig. 4.
In this t danper, an openabl e and cl osabl e poppet pkgisRosini1oss 2
poppet dan%’grg%ggfg pl aced on a danper seat d disposed at a gas flow
control portion in an exhaust gas duct D2 It controls 15 gas flow by an
openi ng- and- cl osi ng operation of t he poppet pI ate p by a driving device M
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BRIEF DESCRIPTION OF THE DRAWINGS

10 Fig. 1 illustrates a poppet damper of an embodiment of the present invention;
Fig. 2 is an enlarged view of a critical portion of a poppet damper of an embodiment
of the present invention;
Fig. 3 is a schematic view of a construction ofanmcmerauonfacﬁty exhaust gas
treatment system with a poppet damper of the present invention installed therein; and
15 . Fig. 4 is a schematic view of a construction of a conventional poppet damper.

BEST MODE FOR CARRYING OUT THE INVENTION

Figs. 1 and 2 each illustrate an embodiment of the present invention. A cylindrical

20 damper seat 2, which forms an opening 1.2 meters in diameter, is provided in a steel-plate
duct casing 1.

, Reference numeral 3 denotes a poppet plate of a mild steel which is 1.3 metersin
diameter and 4.5 mm thick. The poppet plate has attached thereto a 0.5 mm thick seal
plate 5 of a stainless steel by a 1 mm thick spacer 4.

25 The aforementioned poppet plate 3 is driven in the directions indicated by arrow A
by an air cylinder 7 via a damper shaft 6 to adjust the size of the gap between the afore-
mentioned seal plate 5 and the aforementioned damper seat 2, whereby exhaust gas flow is
controlled.

Although when the damper is closed, the aforementioned seal plate 5 is in contact

30 with the aforementioned damper seat 2, it is necessary to take into account deformation of
the poppet plate 3, the seal plate 5, etc., when hot exhaust gas flows. In this embodiment, the
pressure difference between the upper and the lower flow at the poppet plate 3 and the seal
plate 5 is 1,47 kPa (at a maximum temperature of 190°C). Accordingly, at initial setting,



25 'conventional problems by providing a poppet danper in an exhaust gas

duct all ow ng easy seal i ng surface nmachining for providi al 1.ng
surface and Wﬂ@l‘ﬁg excel |l ent sealing despi t e def or mat [W?}S@ng
heat . DI QCLOSURE OF THE | NVENTI ON 30

To this end, according to the present |nve tion, there is provided a poppet
SO VT o M I W daEseenks Bl Bh sl e 5.
gg} ween the JORRatsd 6.8 P 4r 03l Whith 6itsin msﬂﬁb ¥akfbe after temperaturse.
PCT / SE95/ 01086  Fig. 3 is a schematic view of a construction of an exhaust gas treating system in a
[ waste incineration facility, which has installed therein three poppet dampers according to
5 the present invention. In this embodiment, the exhaust gas, dlscharged from the incineration
facility at a capacity of 260 m¥min, enters from an exhaust gas inlet duct 32 of a damper box
31, and then, generally, passes through a bag filter inlet damper 33 (1.3 meters in diameter), a
bag filter inlet duct 34, and then through a bag filter 35 which removes the dust in the exhaust
gas. When exhaust gas flows through, the temperamre in the damper box 31 is 190°C.

10 The exhaust gas, purified by the bag filter 35, passes from a bag filter outlet duct 36
through a bag filter outlet damper 37 (1.3 meters in diameter) and is then dlscharged from an
exhaust gas outlet duct 38. The bag filter inlet damper 33 and the bag filter outlet damper 37
are mounted to the same damper shaft 41.

When the bag filter 35 is not being used or during an emetgency, with the bag filter

15 inlet damper 33 and the bag filter outlet damper 37 closed, the exhaust gas is discharged from
a bypass damper 39 (1.3 meters in diameter), being opened to the dotted line in the figure,
directly to the exhaust gas outlet duct 38. Although an air cylinder 40 is used for driving the
poppet damper of the present invention, other devices such as a motor-type driving device
may also be used for the same purpose.

20 As the bag filter inlet damper 33 and the bag filter outlet damper 37 of the
embodiment, it is possible to simultaneously move a plurality of dampers in a reciprocating
manner by an ascending-and-descending type driving device. It is to be noted that
interlocking of a plurality of ascending-and-descending type driving devices are controlled
by a program control device (not shown).

25 In addition to a poppet plate, a seal plate is provided at a fixed distance therefrom,
which not only allows sealing to be improved, but also ﬁrevents pressure difference in the
damper from affecting seal plate sealing, even when deformation of the damper seat, etc.,
occurs due to hot exhaust gas.



2 means for recip the poppet plate, wherein a seal °
plate is nmounted on theﬁ"‘“”MyﬂHﬂ"u\ﬂm whi ch seal plate is separated by
a gapw@bemiragiet er m ned st zeé from*t he poppet pl ate, porisEesibsscal pl ate,
pl aced in contact with the danper seat, when the danper is closed. The

af orenenti oned seal plate is prefe|4ab|y 0.3 to 1.0 mmthick. The gap of
predeterm ned 5 size between the aforenenti oned poppet plate and the
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DESCRI PTION OF THE DRAWNGS 10 Fig. 1 |Ilustrat es a poppet danper
of an enbodi nent of the present invention; .- Fig. 2is an
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poppet plate and said damper seat; and driving means for rec1procaungly driving said poppet
plate, characterised in that asealplatelsmountedtosaldpoppetplane which

5 seal plate is separated by a gap of predetermmedsxzefrom said poppet plate, with said seal
plate placed in contact with said damperseat, when said damperls closed.

2. Apoppetdampermanexhaustductaccordmgtocla:m1 characterised
in that said seal plate is 0.3 to 1.0 mm thick. '
10
3. A poppet damper in an exhaust gas 'ductaccotdingtoclaim lor'.2, chérac-
tcrise'd in that aspgcer,beingO.StoZ.Ommthick,isi_nterposedbetweensaid
poppet plate and said seal plate to separate said poppet plate and said seal plate by said gap
of predetermined size.
4, Apoppetdamperinanexhaustductaccordingtoclaiin 1,20r3, charac-
terised in that said seal plate is ring-shaped. |
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Al t hough when the danper is closed, the-aforenentioned seal plate 5 is in
contact 30 wth the aforenentioned danper seat 2, it is neces o t ake
i ntQ account WP i on of t he poppet plate 3, the sealpéﬁgﬁ%gd%FG
etc., when hot exhaust gas flows. In this enbodi nent, the pressure

di fference between the upper and the IgﬂELBfIOM/at t he poppet plate 3 and
t'he seal plate 5 is 1,47 kPa (at Xi mum tenperature of 190[err] Q)
Accordingly, at initial setting, WO 96/ 10144

PCT/ SE95/ 01086 3 t he
position of the poppet plate 3 is adjusted so that the danper seat 2 and
the seal plate 5 are separated by. a gap of 0.5 mm which results in

al nrost no | eakage after tenperature rise. Fig. 3 is a schemtic
view of a construction of an exhaust gas treating systemin a
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masfe incineration facility, which has installed therein three poppet
danpers according to 5 the present invention. In this enbodinent. the
exhgust gas, WR¥WMYed fromthe incineration facility at %C%%Fﬁa’é!}‘l’? of
260 nferr]/mn, enters froman exhaust gas inlet duct 32 of a danper box
31, and then, generally, passes througgéa bag filter inlet danper 33 (1.3
neters in dianeter), a bag filter ¥nfet duct 34, and then through a bag
filter 35 which renoves the dust in the exhaust gas. Wien exhaust gas
fl ows through, the tenperature in the danper box 31 is 190[err]C 10

The exhaust gas, purified by the bag filter 35, passes froma bag filter

outlet duct 36 through a bag filter outlet danper 37 (1.3 neters in
dianeter) and is then discharged from an exhaust gas outlet duct 38.
The bag filter inlet damger and the bag filter outlet danper 37 are
nounted to the sanme dan‘ﬁlgs ft 41. When the bag filter 35 is
not bei ng used or during an energency, with the bag filter 15 inlet danper
33 and the bag filter outlet danper cl osed, the exhaust gas is

di scharged from a bypass d ({39 (1.3 neters in dianeter), being
opened to the dotted line in th i gie, digﬁgtly to the exhaust gas
outl et duct 38. Although an air cylirger 40 is for driving the

poppet danper of the present inventiqn, other dgvices su tor-type
driving device may al so be used . 20 As the

bag filter inlet danper 33 and the bag fi+ter outlet d er 37 off the
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enbddi nent, it is possible to sinultaneously nove a plurality of danpers in
a reciprocatin manner by an ascendi ng- and- descendi ng type drivin
device. It i SWPAMMhot ed t hat i nterlocking of a pluralityCHSEIS/O1086
ascendi ng- and- descendi ng type driving devices are controlled by a
program control device (not shown). 25 In addition to a poppet

plate, a seal plate is provided at a fi4é4'distance t herefrom whi ch
not only allows sealing to be inproved, but also prevents pressure
difference in the . qﬁnper fromaffecting seal plate sealing, even when
def ormati on of the dEﬁSEr seat, etc., occurs due to hot exhaust gas.
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(57) Abstract
The present invention provides a poppet damper,

disposed in an exhaust gas duct, which makes it possible to
perform an easy machining for providing a sealing surface
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and which provides excellent sealing following deformation
caused by heat. The poppet damper includes a damper seat,
disposed in a duct casing; a poppet plate for controlling
exhaust gas flow by adjustment of a gap between the poppet
plate and the damper seat; and an air cylinder and a damper
shaft for allowing dsiving of the aforementioned poppet
plate in a reciprocating manner. A seal plate is mounted
to the poppet plate (3), which seal plate is separated by a
gap of predetermined size from the poppet plate, with the
seal plate placed in contact with the damper seat, when the
damper is closed.
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