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(54) SEAL STRUCTURE FOR COOLER DEVICE AND COOLER DEVICE PROVIDED THEREWITH

(57) A seal structure (1) is a seal structure of a cooler
apparatus (2) configured to: cause cooling unit trains (13)
to move to convey cement clinkers placed on the cooling
unit trains (13), the cooling unit trains (13) being arranged
in an orthogonal direction such that side walls (21a and
21b) of the adjacent cooling unit trains are opposed to
each other; and supply a cooling fluid to the cement clink-
ers from under the cooling unit trains (13). The seal struc-
ture (1) includes a cover body (31) and a sealing member
(32). The cover body (31) is attached to a left side wall
(21a) of one of the adjacent cooling unit trains and sur-
rounds an upper surface and both side surfaces of a right
side wall (21b) of the other cooling unit train (13), opposed
to the left side wall (21a), to cover a gap (29) between
the two side walls (21a and 21b). A labyrinth (36) com-
municating with the gap (29) and a dead layer (40) side
is formed between the cover body (31) and the right side
wall (21b). The sealing member (32) is provided at the
labyrinth (36) so as to seal a gap between the cover body
(31) and the right side wall (21 b).
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Description

Technical Field

[0001] The present invention relates to a seal structure
of a cooler apparatus configured to cause drive trains,
whose side walls are opposed to one another and which
are arranged in parallel with one another in an orthogonal
direction, to convey granular conveyed substances
placed on the drive trains and also configured to supply
a cooling fluid to the granular conveyed substances from
under the drive trains, and the cooler apparatus including
the seal structure.

Background Art

[0002] A cement plant is provided with a cooler that
conveys high-temperature cement clinkers, produced
through preheating, calcinating, and sintering, while cool-
ing the cement clinkers. One example of the cooler is a
cooler described in PTL 1. As shown in Fig. 10 of PTL 1,
the cooler of PTL 1 includes a plurality of thick plates
extending in a conveying direction, and lateral walls are
provided at both end portions of the thick plates. The
thick plates are arranged in a direction orthogonal to the
conveying direction such that these lateral walls are op-
posed to each other. The cement clinkers are stacked
on the thick plates to form a layer. The cooler includes a
seal structure configured to prevent the cement clinkers
from falling down through a gap between the lateral walls.
[0003] The seal structure of the cooler includes a hold-
er. The holder extends through the gap between the lat-
eral walls to project upward. A seal section having a U-
shaped cross section whose opening faces downward is
provided at an upper end portion of the holder. The seal
section covers two opposing lateral walls such that upper
portions of these two lateral walls are located in the seal
section. With this, a passage having an inverted L shape
is formed between the seal section and the lateral wall.

Citation List

Patent Literature

[0004] PTL 1: Published Japanese Translation of PCT
Application No. 2006-526750

Summary of Invention

Technical Problem

[0005] According to the cooler described in PTL 1,
cooling air is supplied to a space located under the thick
plates. The cooling air is supplied through the thick plates,
formed in a lattice shape, to the cement clinkers to cool
the cement clinkers. To uniformly cool the entire stacked
cement clinkers, a predetermined pressure loss is
caused to be generated by the cement clinkers. To gen-

erate this pressure loss, the high-pressure cooling air is
supplied to the space located under the thick plates.
Therefore, the cooling air leaks toward the cement clink-
ers through not only the thick plates but also various gaps,
such as a gap between the lateral walls. In this case, the
excessive cooling air has to be supplied, and this une-
conomically increases the electric power consumption of
an air blower configured to supply the cooling air.
[0006] Here, an object of the present invention is to
provide a seal structure of a cooler apparatus capable of
reducing the amount of cooling air leaking through a gap
between side walls, and the cooler apparatus.

Solution to Problem

[0007] A seal structure of a cooler apparatus of the
present invention is a seal structure of a cooler apparatus,
the cooler apparatus being configured to: cause drive
trains to move to convey granular conveyed substances
placed on the drive trains, the drive trains being arranged
in an orthogonal direction such that side walls of the ad-
jacent drive trains are opposed to each other; and supply
a cooling fluid to the granular conveyed substances from
under the drive trains, the seal structure including: a cover
body attached to one of the opposing side walls, the cover
body and the one side wall surrounding an upper surface
and both side surfaces, in the orthogonal direction, of the
other side wall to cover a gap between the opposing side
walls from above; and a sealing member provided be-
tween the cover body and the other side wall.
[0008] According to the present invention, a gap be-
tween the cover body and the other side wall is sealed.
Therefore, even in a case where the cooling fluid intro-
duced to a space under the drive trains is introduced to
the gap between the cover body and the other side wall,
the cooling fluid can be prevented from leaking through
the gap to the outside. To be specific, the amount of cool-
ing fluid leaking through the gap between the side walls
can be reduced.
[0009] In the above invention, it is preferable that the
seal structure further include a narrow passage forming
member provided downstream of the sealing member
and configured to form a narrow passage at a labyrinth
that is a passage formed between the cover body and
the other side wall and communicates with the gap.
[0010] According to the above configuration, even in a
case where the cooling fluid leaks through a gap between
the sealing member and the side wall or the cover body,
a resistance can be given to the leaking cooling fluid by
the narrow passage. With this, even if the cooling fluid
leaks, the amount of leaking cooling fluid can be reduced.
[0011] In the above invention, it is preferable that: the
one side wall include a fastening portion at an upper por-
tion thereof, the fastening portion extending in the orthog-
onal direction, that is, a direction away from the other
side wall; and the cover body include a flat plate portion
extending in the orthogonal direction, and the flat plate
portion be placed on the fastening portion to be fastened

1 2 



EP 2 799 406 A1

3

5

10

15

20

25

30

35

40

45

50

55

to the fastening portion.
[0012] According to the above configuration, the fas-
tening portion can be caused to appear at an upper side.
With this, the fastening portion can be exposed by re-
moving the granular conveyed substances located on
the cover body, so that the cover body can be easily
detached.
[0013] In the above invention, it is preferable that: each
of the drive trains include a grate through which the cool-
ing fluid to be supplied to the granular conveyed sub-
stances flows; the narrow passage forming member be
a grate holding member configured to hold the grate; and
the grate holding member be fixed to the other side wall.
[0014] According to the above configuration, since the
grate holding member can be used also as the narrow
passage forming member, the number of parts can be
reduced.
[0015] In the above invention, it is preferable that: a
lower end portion of an opposing portion of the cover
body extend down to a vicinity of the grate, the opposing
portion being opposed to the other side wall; and a narrow
passage be formed between the lower end portion and
the grate.
[0016] According to the above configuration, the cover
body can be prevented from contacting the grate when
causing the drive trains to move, and the granular con-
veyed substances can be prevented from getting in
through the gap between the cover body and the grate.
[0017] In the above invention, it is preferable that: the
narrow passage forming member include a seal holding
member used to attach the sealing member; and the seal
holding member be provided at the other side wall so as
to project toward the cover body.
[0018] According to the above configuration, since the
seal holding member can be used also as the narrow
passage forming member, the number of parts can be
reduced.
[0019] A cooler apparatus of the present invention in-
cludes any one of the above seal structures.
[0020] According to the above configuration, the cooler
apparatus having the above-described functions can be
realized.

Advantageous Effects of Invention

[0021] The present invention can reduce the amount
of cooling air leaking through a gap between lateral walls
and therefore can reduce, for example, the electric power
consumption of a supply device configured to supply a
cooling fluid.
[0022] The above object, other objects, features, and
advantages of the present invention will be made clear
by the following detailed explanation of preferred embod-
iments with reference to the attached drawings.

Brief Description of Drawings

[0023]

[Fig. 1] Fig. 1 is a schematic diagram showing the
configuration of a pyroprocessing facility including a
cooler apparatus according to the present invention.
[Fig. 2] Fig. 2 is a perspective view schematically
showing the configuration of the cooler apparatus of
Fig. 1.
[Fig. 3] Fig. 3 is a front view showing the configuration
of a cooling unit included in the cooler apparatus of
Fig. 2.
[Fig. 4] Fig. 4 is an enlarged cross-sectional view
showing a seal structure of Fig. 3.

Description of Embodiments

[0024] Hereinafter, a seal structure 1 according to an
embodiment of the present invention and a cooler appa-
ratus 2 including the seal structure 1 will be explained in
reference to the above-described drawings. The concept
of directions, such as upper, lower, left, right, front, and
rear directions, in the embodiment is used for conven-
ience of explanation and does not indicate that the ar-
rangements, directions, and the like of components of
the seal structure 1 and the cooler apparatus 2 are limited
to the directions. Each of the seal structure 1 and the
cooler apparatus 2 explained below is just one embodi-
ment of the present invention, and the present invention
is not limited to the embodiment. Additions, deletions,
and modifications may be made within the scope of the
present invention.

Cement Plant

[0025] Cement is produced through a raw material
grinding step of grinding cement raw meal containing
limestone, clay, silica stone, iron, and the like, a pyro-
processing step of firing the ground cement raw meal,
and a finishing step that is the last step. These three
steps are performed at a cement plant. In the pyro-
processing step that is one of these three steps, the
ground cement raw meal is fired and cooled, and thus,
granular cement clinkers are produced. Fig. 1 shows a
pyroprocessing facility 3 of the cement plant, and the
pyroprocessing facility 3 being a portion where the pyro-
processing step in cement manufacturing is performed.
The pyroprocessing facility 3 performs preheating, calci-
nating, and sintering of the cement raw meal ground in
the raw material grinding step and cools the granular ce-
ment clinkers that are high in temperature by the pyro-
processing.
[0026] The portion where the pyroprocessing step is
performed will be explained in further detail. The pyro-
processing facility 3 includes a preheater 4, and the pre-
heater 4 is constituted by a plurality of cyclones 5. The
cyclones 5 are arranged in an upper-lower direction so
as to be provided in a stepped manner. Each cyclone 5
causes exhaust gas therein to flow upward to the cyclone
5 at an upper stage (see broken line arrows in Fig. 1),
separates the put cement raw meal from one another by
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rotational flow, and puts the cement raw meal into the
cyclone 5 at a lower stage (see solid line arrows in Fig.
1). The cyclone 5 located immediately above the cyclone
5 at a lowermost stage puts the cement raw meal into a
precalciner 6. The precalciner 6 includes a burner 6a. By
heat of the burner 6a and heat of below-described ex-
haust gas, the precalciner 6 performs a reaction (that is,
a calcination reaction) by which carbon dioxide is sepa-
rated from the put cement raw meal. The cement raw
meal subjected to the calcination reaction in the precal-
ciner 6 is introduced to the cyclone 5 at the lowermost
stage as described below, and the cement raw meal in
this cyclone 5 is then put into a rotary kiln 7.
[0027] The rotary kiln 7 is formed in a horizontally long
cylindrical shape having several tens of meters or longer.
The rotary kiln 7 is arranged so as to be slightly inclined
downward from an inlet located at the cyclone 5 side
toward an outlet located at a tip end side. Therefore, by
rotating the rotary kiln 7 about an axis, the cement raw
meal at the inlet side is conveyed toward the outlet side.
A combustion device 8 is provided at the outlet of the
rotary kiln 7. The combustion device 8 generates high-
temperature flame toward the inlet side to fire the cement
raw meal.
[0028] The combustion gas generated by the combus-
tion device 8 flows in the rotary kiln 7 toward the inlet
while sintering the cement raw meal. The combustion
gas that is high-temperature exhaust gas flows as jet flow
upward through a lower end of the precalciner 6 in the
precalciner 6 (see a broken line arrow in Fig. 1) to cause
the cement raw meal, put in the precalciner 6, to flow
upward. The cement raw meal is heated by the exhaust
gas and the burner 6a up to about 900°C, that is, is sub-
jected to the calcinating. The flown cement raw meal
flows into the cyclone 5 at the lowermost stage together
with the exhaust gas, and the flown exhaust gas and
cement raw meal are separated from each other in the
cyclone 5 at the lowermost stage. The separated cement
raw meal is put into the rotary kiln 7, and the separated
exhaust gas flows upward to the cyclone 5 located im-
mediately above the cyclone 5 at the lowermost stage.
The flown exhaust gas performs heat exchange with the
cement raw meal in each cyclone 5 to heat the cement
raw meal. Then, the exhaust gas is separated from the
cement raw meal again. The separated exhaust gas
flows upward to the cyclone 5 located above to repeat
the heat exchange. Then, the exhaust gas discharged
through the cyclone 5 at an uppermost stage flows
through an exhaust gas treatment facility, not shown, to
be discharged to the atmosphere.
[0029] In the pyroprocessing facility 3 configured as
above, the cement raw meal is put through the vicinity of
the cyclone 5 at the uppermost stage, is adequately sub-
jected to preheating while performing the heat exchange
with the exhaust gas, moves down to the cyclone 5 lo-
cated immediately above the cyclone 5 at the lowermost
stage, and is then put into the precalciner 6. In the pre-
calciner 6, the cement raw meal is subjected to the cal-

cinating by the burner 6a and the high-temperature ex-
haust gas. Then, the cement raw meal is introduced to
the cyclone 5 at the lowermost stage. The cement raw
meal is separated from the exhaust gas in the cyclone 5
at the lowermost stage to be put into the rotary kiln 7.
The put cement raw meal is conveyed to the outlet side
while being subjected to the sintering in the rotary kiln 7.
Through the preheating, the calcinating, and the sinter-
ing, the cement clinkers are produced. The cooler appa-
ratus 2 is provided at the outlet of the rotary kiln 7, and
the produced cement clinkers are discharged from the
outlet of the rotary kiln 7 to the cooler apparatus 2.

Cooler Apparatus

[0030] The cooler apparatus 2 cools the cement clink-
ers (granular conveyed substances), discharged from
the rotary kiln 7, while conveying the cement clinkers in
a predetermined conveying direction (front-rear direc-
tion). As shown in Fig. 2, the cooler apparatus 2 includes
a fixed inclined grate 11 located immediately under the
outlet of the rotary kiln 7. The fixed inclined grate 11 is
inclined downward from the outlet side of the rotary kiln
7 toward the conveying direction. The granular cement
clinkers discharged from the outlet of the rotary kiln 7 roll
down on the fixed inclined grate 11 in the conveying di-
rection. A plurality of cooling unit trains 13 are provided
at a conveying-direction tip end portion of the fixed in-
clined grate 11. The cement clinkers are deposited on
the plurality of cooling unit trains 13 to form a clinker layer
14.

Cooling Unit Train

[0031] The cooling unit trains 13 are structures each
extending in the conveying direction. The cooling unit
trains 13 are arranged in parallel with one another in an
orthogonal direction (that is, a left-right direction) orthog-
onal to the conveying direction. Below-described seal
structures 1 respectively seal gaps each between the
adjacent cooling unit trains 13 to prevent the cement
clinkers from falling down, and the clinker layer 14 (see
a dashed line in Fig. 2) is placed on the plurality of cooling
unit trains 13 so as to entirely cover the plurality of cooling
unit trains 13.
[0032] The plurality of cooling unit trains 13 cool the
clinker layer 14 while conveying the clinker layer 14 in
the conveying direction. The granular cement clinkers
are conveyed by repeating the movement and stop of
the clinker layer 14. One example of a specific conveying
method is a method of causing all the cooling unit trains
13 to move forward and then causing the cooling unit
trains 13 to move backward in such a manner that the
cooling unit trains 13 not adjacent to one another are
moved backward, and this is performed plural times. Ac-
cording to this method, the clinker layer 14 moves when
the cooling unit trains 13 are caused to move forward,
and the clinker layer 14 stops when the cooling unit trains
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13 are caused to move backward. Therefore, the granular
cement clinkers can be conveyed in the conveying direc-
tion. Each of the cooling unit trains 13 configured to con-
vey the cement clinkers by the above method includes a
plurality of cooling units 15 and is configured such that
the cooling units 15 are arranged in a row in the conveying
direction.

Cooling Unit

[0033] As shown in Fig. 2, the cooling unit 15 is con-
figured in a substantially rectangular parallelepiped box
shape and includes a casing 21. The casing 21 has a
substantially rectangular parallelepiped box shape, and
an upper side thereof is open as shown in Fig. 3. To
provide the below-described seal structure 1, both side
walls 21a and 21 b of the casing 21 are formed to be
higher than front and rear walls (not shown) of the casing
21. Grate supporting members 22 and 23 are respective-
ly provided at the side walls 21 a and 21b of the casing
21. These two grate supporting members 22 and 23 are
respectively provided at inner surfaces of the side walls
21a and 21 b and are offset toward an inner side of the
casing 21. A grate 24 is placed on these two grate sup-
porting members 22 and 23 so as to extend between the
grate supporting members 22 and 23.
[0034] The grate 24 is a porous member including a
plurality of air holes (not shown) through which the cool-
ing air flows. The air holes are formed such that the ce-
ment clinkers do not fall downward through the air holes.
The grate 24 is formed such that the cement clinkers can
be placed and stacked thereon to form the clinker layer
14. For example, the grate 24 is configured such that: a
plurality of plate-shaped members are arranged in a hor-
izontal direction so as to partially overlap one another.
In addition, a gap is formed between the adjacent plate-
shaped members in the upper-lower direction, so that air
holes are formed at the overlapping portions.
[0035] An outer size of the grate 24 configured as
above substantially coincides with that of an opening of
the casing 21. Therefore, the grate 24 is tightly fitted in
the casing 21, and both side edge portions of the grate
24 are respectively supported by the grate supporting
members 22 and 23. Grate holding members 25 are re-
spectively provided at the inner surfaces of the side walls
21 a and 21 b of the casing 21. The grate holding mem-
bers 25 are located so as to be respectively opposed to
the grate supporting members 22 and 23 in the upper-
lower direction. Each of the grate holding members 25
is a member extending in the conveying direction and
having a circular cross section. The grate holding mem-
bers 25 respectively contact both side edge portions of
the grate 24 to hold the grate 24.
[0036] The grate 24 provided in the casing 21 as above
divides a space 44 in the casing 21 into upper and lower
regions 44a and 44b. The upper region 44a is a clinker
region 44a in which the cement clinkers are filled. Cement
clinkers lower in temperature than the cement clinkers

to be conveyed are filled in the upper region 44a to form
a dead layer 40. The lower region 44b is an air region
44b to which the cooling air is supplied.
[0037] A space 27 is formed under the casing 21. The
space 27 communicates with a cooling air supply device
28 (see Fig. 2), and the cooling air is supplied from the
cooling air supply device 28 to the space 27. An opening
portion through which the space 27 and the air region
44b communicate with each other is formed at a bottom
portion of the casing 21.
[0038] The cooling units 15 configured as above are
arranged in a row in the conveying direction such that
front and rear end surfaces thereof are opposed to one
another. Thus, the cooling unit train 13 extending in the
conveying direction as above is configured. Further, the
cooling unit trains 13 are arranged in the orthogonal di-
rection such that the side walls 21a and 21 b of the cooling
units 15 are opposed to one another. As shown in Figs.
3 and 4, a gap 29 is formed between the adjacent cooling
unit trains 13, that is, between the side walls 21a and 21b
such that the adjacent cooling unit trains 13, that is, the
side walls 21 a and 21b do not contact each other. Thus,
the cooling air supplied to the space 27 gets into the gaps
29. The seal structure 1 is provided at the adjacent side
walls 21 a and 21b to cover the gap 29 such that: the
introduced cooling air is prevented from leaking to the
clinker layer 14 (to be specific, the dead layer 40) side;
and the cement clinkers constituting the clinker layer 14
(to be specific, the dead layer 40) are prevented from
getting into the gap 29. The seal structures 1 are respec-
tively provided at pairs of the adjacent side walls 21a and
21 b. These seal structures 1 are the same in configura-
tion as one another. Therefore, hereinafter, the configu-
ration of one seal structure 1 will be explained, and ex-
planations of the configurations of the other seal struc-
tures 1 are omitted.

Seal Structure

[0039] As shown in Fig. 4, the seal structure 1 basically
includes a cover body 31, a sealing member 32, and a
fastening member 33. The cover body 31 has an L-
shaped cross section and extends at least from one end
up to the other end of the cooling unit train 13 in the
conveying direction, that is, from a front end up to a rear
end of the cooling unit train 13. The side wall 21a (in the
present embodiment, a left side wall 21 a) of the cooling
unit 15 includes a fastening portion 21c at an upper end
portion thereof. The fastening portion 21c projects toward
the side wall 21b in one (in the present embodiment, a
right direction) of directions along the orthogonal direc-
tion. The fastening portion 21c extends in the conveying
direction. One end portion of a horizontal portion 31 a of
the cover body 31 is placed on an upper surface of the
fastening portion 21 c in a sealed state to be fastened to
the fastening portion 21 c.
[0040] The horizontal portion 31a of the cover body 31
extends further from the fastening portion 21c in the other
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direction (in the present embodiment, a left direction)
along the orthogonal direction. The other end portion of
the horizontal portion 31 a is located at the orthogonal-
direction other side (in the present embodiment, a left
side) of the side wall 21b (hereinafter simply referred to
as a "right side wall 21b") of the adjacent cooling unit 15
located at a left side. A vertical portion 31b is formed at
the other end portion of the horizontal portion 31 a. The
vertical portion 31b extends vertically downward from the
other end portion of the horizontal portion 31 a. The ver-
tical portion 31b is opposed to an inner surface 21d of
the adjacent right side wall 21b and is located so as to
be spaced apart from the inner surface 21d by a prede-
termined distance h1 in the orthogonal direction. The low-
er end portion of the vertical portion 31b extends down
to the vicinity of a right side edge portion of the grate 24.
A gap 34 (for example, about 0.5 to 2 mm) is formed
between the lower end portion of the vertical portion 31
b and the right side edge portion of the grate 24.
[0041] The cover body 31 configured as above and an
upper end portion of the left side wall 21a constitute a
cover 35 having a U-shaped cross section extending in
the conveying direction. The cover 35 covers the upper
surface and left and right side surfaces of the right side
wall 21b. With this, a labyrinth 36 communicating with
the gap 29 between the side walls 21a and 21b is formed
in the cover 35. The labyrinth 36 has an L-shaped cross
section. The labyrinth 36 communicates with an upper
opening of the gap 29, extends therefrom toward the ver-
tical portion 31 b of the cover body 31 in the other direction
along the orthogonal direction, is bent just before the ver-
tical portion 31b, and extends vertically downward. A low-
er side of the labyrinth 36 formed in the above shape
communicates with a space in the casing 21, that is, an
outer space through the gap 34 located under the vertical
portion 31 b.
[0042] The grate holding member 25 welded to the
right side wall 21b is provided at the labyrinth 36 having
the above shape. The grate holding member 25 is ar-
ranged so as to be spaced apart from the vertical portion
31 b of the cover body 31 in the orthogonal direction and
be partially opposed to the vertical portion 31 b. With this,
a first narrow passage 41 having a width (h2; for example,
about 1 to 3 mm) narrower than a width (h1) of the lab-
yrinth 36 is formed between the lower end side portion
of the vertical portion 31b and the grate holding member
25. The sealing member 32 is provided at the labyrinth 36.
[0043] The sealing member 32 is a rod-shaped mem-
ber extending in the conveying direction and has, for ex-
ample, a quadrangular cross section. The sealing mem-
ber 32 is located closer to the gap 29 than the grate hold-
ing member 25 in the labyrinth 36. To be specific, regard-
ing the flow of the leaking cooling air, the grate holding
member 25 is located downstream of the sealing member
32. More specifically, the sealing member 32 is located
at a vertical portion 36a of the labyrinth 36, the vertical
portion 36a extending in the upper-lower direction, and
is located above the grate holding member 25. The seal-

ing member 32 is held by two seal holding members 38
and 39.
[0044] The first seal holding member 38 is a plate-
shaped member extending in the conveying direction and
fixed to the upper surface of the right side wall 21 b. A
left end portion of the first seal holding member 38
projects from the right side wall 21b toward the vertical
portion 36a of the labyrinth 36. The second seal holding
member 39 is provided at the right side wall 21b so as
to be opposed to the above projecting portion of the first
seal holding member 38 in the upper-lower direction. The
second seal holding member 39 is a substantially prism-
shaped member extending in the conveying direction,
located in the labyrinth 36 to be downwardly away from
the first seal holding member 38, and welded to the right
side wall 21b. To be specific, the first seal holding mem-
ber 38 is located upstream of the sealing member 32 in
the labyrinth 36. The sealing member 32 is fitted so as
to be interposed between the seal holding members 38
and 39 arranged as above. In this state, the sealing mem-
ber 32 seals the gap between the right side wall 21 b and
the cover body 31.
[0045] By the sealing as above, the flow of the cooling
air introduced to the gap 29 can be stopped by the sealing
member 32, and the cooling air can be prevented from
leaking through the labyrinth 36 to the clinker layer 14
side (to be specific, the dead layer 40). With this, the
cooling air can be appropriately supplied from the cooling
air supply device 28 through the air holes of the grate 24
to the high-temperature clinker layer 14. Thus, the de-
sired cooling performance can be obtained. Further, the
electric power consumption of the cooling air supply de-
vice 28 can be reduced by preventing the leakage. The
cover body 31 and the left side wall 21 a surround the
upper surface and both side surfaces of the right side
wall 21b, and thus, an upper side of the gap 29 is covered.
Therefore, even in a case where the cement clinkers are
stacked above the gap 29, the cover body 31 can prevent
the cement clinkers from getting into the gap 29. Since
the labyrinth 36 is formed by the cover body 31, and the
lower end portion of the vertical portion 31 b extends
down to the vicinity of an outer edge portion of the grate
24 to narrow the gap through which the labyrinth 36 and
the dead layer 40 communicate with each other, the ce-
ment clinkers can be prevented from getting into the gap
29 through the labyrinth 36.
[0046] According to the cooler apparatus 2 configured
as above, the granular cement clinkers discharged from
the rotary kiln 7 are received by the fixed inclined grate
11 to be caused to roll toward the cooling unit trains 13.
Then, the cement clinkers are deposited on the cooling
unit trains 13 to form the clinker layer 14 on the cooling
unit trains 13, and the clinker layer 14 is conveyed in the
conveying direction by driving the cooling unit trains 13
based on the above-described method. During the con-
veyance, the cooling air supply device 28 (fan) is oper-
ating, and the cooling air is supplied from the cooling air
supply device 28 to the lower space 44b. The cooling air
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introduced to the lower space 44b is supplied through
the grate 24 and the dead layer 40 to the clinker layer
14. Further, the cooling air performs heat exchange with
the granular cement clinkers of the clinker layer 14 to
flow through the gaps among the granular cement clink-
ers of the clinker layer 14 while cooling the granular ce-
ment clinkers of the clinker layer 14. Then, the cooling
air is discharged upward from an upper portion of the
clinker layer 14. The air discharged upward is high in
temperature by the heat exchange with the granular ce-
ment clinkers. A part of the high-temperature air is dis-
charged from the cooler apparatus 2 to be introduced to
the kiln 7 and introduced through the discharge pipe 45
to the precalciner 6. According to the cooler apparatus
2, the granular cement clinkers of the clinker layer 14 are
conveyed while being cooled by the cooling unit 15 as
above, and the granular cement clinkers are continuously
cooled down to a temperature slightly higher than an at-
mospheric temperature.
[0047] As described above, according to the cooler ap-
paratus 2, when causing the cooling unit trains 13 to move
backward during the operation of conveying the cement
clinkers, the adjacent cooling unit trains 13 are relatively
displaced. The seal structure 1 contacts the adjacent side
walls 21 a and 21 b so as to achieve the seal performance.
Since the adjacent cooling unit trains 13 are relatively
displaced as described above, the sealing member 32 is
worn away by the relative displacement. By the repetition
of the wear, a gap is formed, for example, between the
sealing member 32 and the cover body 31, and the cool-
ing air may leak through the gap to the dead layer 40.
However, a second narrow passage 42 having a width
h3 (for example, about 1 to 3 mm) is formed between the
cover body 31 and the second seal holding member 39
projecting toward the vertical portion 31b of the cover
body 31, and a resistance is given by the second narrow
passage 42 to the cooling air flowing through the labyrinth
36. As with the second narrow passage 42, the first nar-
row passage 41 and the gap 34 located under the vertical
portion 31b also give the resistance to the cooling air
flowing through the labyrinth 36. By providing a plurality
of narrow passages 41 and 42, the seal performance of
the seal structure 1 is improved. Even if the sealing mem-
ber 32 is worn away, and the cooling air leaks from a
gap, for example, between the sealing member 32 and
the cover body 31, the amount of cooling air leaking to
the dead layer 40 can be suppressed by the first and
second narrow passages 41 and 42 and the gap 34 lo-
cated under the vertical portion 31 b. With this, even if
the sealing member 32 is worn away, the cooling air can
be appropriately supplied through the air holes of the
grate 24 to the high-temperature clinkers. Thus, the de-
sired cooling performance can be obtained.
[0048] According to the seal structure 1, one end por-
tion of the cover body 31 is placed on the fastening portion
21c of the left side wall 21 a to be fastened by the fas-
tening member 33. The fastening member 33 is consti-
tuted by a bolt 33a and a nut 33b. The cover body 31 and

the left side wall 21a are fastened to each other in such
a manner that: the bolt 33a is inserted through one end
portion of the cover body 31 and the fastening portion
21c of the left side wall 21a; and the nut 33b is threadedly
engaged with a tip end portion of the bolt 33a. Therefore,
the bolt 33a or the nut 33b appears on an upper surface
of the cover body 31, so that the fastening member 33
is easily detached from the cover body 31. According to
the seal structure 1, the sealing member 32 is easily worn
away as described above, and the durability thereof is
low. Therefore, the replacement cycle of the sealing
member 32 is short. On this account, the fastening mem-
ber 33 is easily detached from the cover body 31 as de-
scribed above, so that the replacement of the sealing
member 32 is easy. Thus, the burden of the replacement
work can be reduced.
[0049] Since the grate holding member 25 and the sec-
ond seal holding member 39 can also be used as narrow
passage forming members that form the narrow passag-
es 41 and 42, the number of parts can be reduced.

Other Embodiments

[0050] In the above embodiment, the cement clinkers
are used as the granular substances forming the dead
layer 40. However, heat-resistant granular substances,
such as metal granular substances or ceramic granular
substances, other than the cement clinkers may be used.
The sizes of the particle diameters of the granular sub-
stances to be conveyed and the sizes of the particle di-
ameters of the granular substances forming the dead lay-
er 40 are not limited. Further, the dead layer 40 does not
have to be provided.
[0051] From the foregoing explanation, many modifi-
cations and other embodiments of the present invention
are obvious to one skilled in the art. Therefore, the fore-
going explanation should be interpreted only as an ex-
ample and is provided for the purpose of teaching the
best mode for carrying out the present invention to one
skilled in the art. The structures and/or functional details
may be substantially modified within the spirit of the
present invention.

Reference Signs List

[0052]

1 seal structure
2 cooler apparatus
13 cooling unit train
14 clinker layer
21 casing
21a left side wall
21b right side wall
21c fastening portion
24 grate
25 grate holding member
29 gap
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31 cover body
32 sealing member
33 fastening member
34 gap
36 labyrinth
39 second seal holding member
41 first narrow passage
42 second narrow passage

Claims

1. A seal structure of a cooler apparatus,
the cooler apparatus being configured to
cause drive trains to move to convey granular con-
veyed substances placed on the drive trains, the
drive trains being arranged in an orthogonal direction
such that side walls of the adjacent drive trains are
opposed to each other, and
supply a cooling fluid to the granular conveyed sub-
stances from under the drive trains,
the seal structure comprising:

a cover body attached to one of the opposing
side walls, the cover body and the one side wall
surrounding an upper surface and both side sur-
faces, in the orthogonal direction, of the other
side wall to cover a gap between the opposing
side walls from above; and
a sealing member provided between the cover
body and the other side wall.

2. The seal structure according to claim 1, further com-
prising a narrow passage forming member provided
downstream of the sealing member and configured
to form a narrow passage at a labyrinth that is a pas-
sage formed between the cover body and the other
side wall and communicates with the gap.

3. The seal structure according to claim 1 or 2, wherein:

the one side wall includes a fastening portion at
an upper portion thereof, the fastening portion
extending in the orthogonal direction, that is, a
direction away from the other side wall; and
the cover body includes a flat plate portion ex-
tending in the orthogonal direction, and the flat
plate portion is placed on the fastening portion
to be fastened to the fastening portion.

4. The seal structure according to any one of claims 1
to 3, wherein:

each of the drive trains includes a grate through
which the cooling fluid to be supplied to the gran-
ular conveyed substances flows;
the narrow passage forming member is a grate
holding member configured to hold the grate;

and
the grate holding member is fixed to the other
side wall.

5. The seal structure according to claim 4, wherein:

a lower end portion of an opposing portion of the
cover body extends down to a vicinity of the
grate, the opposing portion being opposed to
the other side wall; and
a narrow passage is formed between the lower
end portion and the grate.

6. The seal structure according to any one of claims 1
to 5, wherein:

the narrow passage forming member includes
a seal holding member used to attach the seal-
ing member; and
the seal holding member is provided at the other
side wall so as to project toward the cover body.

7. A cooler apparatus comprising the seal structure ac-
cording to any one of claims 1 to 6.
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