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Description

[0001] The present invention relates to a heat shield
assembly for use in a hot blast stove installation. The
invention further relates to a method for forming a heat
shield, in particularin a hot blast stove installation. A heat
shield according to the preamble of claim 1 is known from
WO 2013/050522.

[0002] A metallurgical furnace installation is typically
provided with a hot blast stove for supplying hot blast, i.
e. heated air, to a blast furnace. These blast stoves are
provided with heat sources (burners) and produce hot
blast air with temperatures around 1200° which is sup-
plied to the blast furnace. These hot blast stoves may be
provided with an internal or external burner shaft, having
a tubular or chimney like structure, which debouches in
the top of the hot blast stove. The heat sources (burners)
are typically located at or are connected to the bottom of
burner shaft.

[0003] Shutting downahotblaststove formaintenance
of one the components of the installation is not preferred,
as restarting a hot blast stove for operation takes con-
siderate time and effort and can damage the existing re-
fractories. Maintenance of for instance a hot blast stove
thus preferably takes place while the hot blast stove is
atoperating temperature. ltis therefore known to provide
heat shields in a furnace installation, for instance in the
burner shaft of the hot blast stoves thereof, to create a
working environment for people and keep the upper sec-
tion of the burner shaft at operational temperatures. In
case of a burner shaft as mentioned above, these heat
shields are installed in the burner shaft and are designed
to substantially cover the cross sectional area of the burn-
er shaft, such that the shield forms a heat and safety
barrier in said burner shaft.

[0004] A known heat shield assembly is provided with
a main body and shield parts which arranged pivotally
with respect to the main body. In folded or compact po-
sition, the main body and the shield parts overlap such
that the assembly can be inserted through the hot blast
outlet opening into the burner shaft easily. After putting
the assembly in place, the shield parts are unfolded such
that the shield parts, together with the main body, sub-
stantially covers the cross section of the burner shaft,
thereby forming a shield for personnel.

[0005] Unfolding the shield assembly to obtain a good
shielding working is however difficult, in particular in the
hot conditions of a burner shaft of a hot blast stove.
[0006] Itis a goal of the present invention, next to other
goals, to provide a heat shield assembly which is easily
and/or efficiently deployable, while obtaining good heat
shielding properties.

[0007] This goal, amongst other goals, is met by a
method according to appended claim 1. More specifical-
ly, this goal, amongst other goals, is met by heat shield
assembly for use in a hot blast stove installation, wherein
the heat shield assembly comprises a main body and at
least one shield part which is movable with respect to the
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main body, wherein the shield assembly is movable from
acompact position, wherein the main body and the shield
part substantially overlap, towards a deployed position,
wherein the shield part extend substantially adjacently
to the main body for forming a heat shielding surface,
wherein the shield part is movable along a plane from
the compact positions towards the deployed position.
[0008] Inthe compact position, the heat shield assem-
bly can be introduced into the tubular structure, or other
environment needing a shield, easily. Thereto, at least
one of the width or length of the heat shield assembly is
smaller in the compact position than in the deployed po-
sition. This may be achieved as mentioned above by ar-
ranged the shield part and the main body in an overlap-
ping configuration. In other words, the shield part prefer-
ably does not extend, or hardly extends, from the main
body. Preferably less than 10%, more preferably less 5%
and even more preferably no surface area of the shield
parts extends beyond the perimeter of the main body.
The shield part is hereby preferably contained within the
perimeter of the main body in the compact position. The
perimeter of the heat shield assembly is then preferably
determined by the perimeter of the main body.

[0009] For moving the heat shield assembly to the de-
ployed position, the shield part is moved along a plane,
for instance by translation or rotation, with respect to the
main body. The shield partand the main body may hereby
be provided with connection means allowing said move-
ment in the plane as mentioned above. In the deployed
position, the shield part extends from the perimeter of
the main body, thereby forming an increased perimeter
for the heat shield assembly as a whole. By moving the
shield partin a plane, an efficient movement towards the
deployed position is made possible, while also a more
accurate fit in the tubular structure can be obtained. The
shield part is preferably only moved along a plane, i.e.
without any movement outside the plane.

[0010] The shield part moves in a plane parallel to a
plane of the main body. This in contrast to the heat shield
of WO 2013/050522, wherein the shield parts are alleged
pivotally with respect to the main body.

[0011] The heat shielding surface in the deployed po-
sition is preferably substantially closed, i.e. without holes.
The shield part and the main body thereto extend adja-
cently, i.e. close next to each other with no, or substan-
tially no, gap there between. It is also possible that the
shield part and the main body slightly overlap, preferably
less than 10% surface area, more preferably less than
5% body area of the shield part.

[0012] A more accurate fit, while still obtaining a com-
pact configuration in the compact position is achieved
when the assembly comprises a plurality of shield parts.
Preferably, each of the shield parts extend within the pe-
rimeter of the main body in the compact position, to ex-
tend therefrom in the deployed position. It is then pre-
ferred that each of the shield parts are movable along a
plane. More preferably, the shield parts are each mova-
ble along a plane parallel to the heat shielding surface.
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[0013] A compact and robust configuration is obtained
if, at least in the compact position, a first shield part ex-
tends along a top surface of the main body and wherein
a second shield part extends along a bottom surface of
the main body. In other words, the shield parts are ar-
ranged on either side of the main body, at least one at
the top and at least one at the bottom. This allows an
efficient connection of both shield parts to the main body.
[0014] For providing an efficient heat shield in a tubular
structure having a circular cross section, it is preferred if
the shield part substantially has the shape of a circular
sector. An outer edge of the shield parts is hereby pref-
erably arc shaped. An efficient closure is then obtained,
such that preferably in deployed position, the heat shield-
ing surface is substantially disk shaped. The diameter of
the disk then substantially corresponds to the inner di-
ameter of the tubular structure. Preferably, in the de-
ployed position, the plurality of shield parts together form
a substantially circular perimeter. Each of the shield parts
then preferably has a arc shaped outer edge for defining
the circular outer perimeter of the heat shield assembly
in the deployed position.

[0015] Itis however noted that is also possible that the
heat shield assembly is to be used in a structure having
another cross sectional shape than circular as mentioned
above. Also in these cases, the heat shield assembly has
a outer perimeter substantially corresponding to the di-
ameter of the structure wherein the heat shield assembly
is to deployed. The outer edges of the shield parts are
then shaped for defining said outer perimeter in the de-
ployed position.

[0016] It is possible that only the shield parts have a
heat shielding function, and are thereto for instance pro-
vided with a heat resistant layer or lining. In this variant,
the heat shielding surface is formed only by the shield
parts. However, according to a preferred embodiment,
the main body and the shield part together form the heat
shielding surface in the deployed position. Both the main
body part and the shield part may then be provided wit
a heat resistance layer or lining.

[0017] According to a preferred embodiment, the main
body may is provided with a frame member, or provided
with connection means for connecting to a frame mem-
ber, wherein the frame member is arranged for support-
ing the heat shield assembly. The main body then forms
the central structure of the heat shield assembly, to which
the shield part, preferably the plurality of shield parts, are
connected. Preferably, the main body part hereby forms
a central region of the heat shielding surface, wherein
the shield part(s) at least partly define the heat shielding
surface near the perimeter.

[0018] As an alternative, the main body may be simi-
larly shaped as a shield part. In this embodiment, the two
(or more) shield parts are movable with respect to each
along a plane for moving towards the deployed position.
[0019] According to a preferred embodiment, the
shield part is arranged to translate along the plane with
respect to the main body. The main body and the shield
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part may for instance be provided be provided with co-
operating guiding means for guiding the movement of
the shield part with respect to the main body.

[0020] According to a further preferred embodiment,
the shield part is arranged to rotate within the plane with
respect to the main body. This provides an efficient move-
ment towards the deployed position. Preferably, the
shield part is arranged to rotate around a rotation axis
substantially perpendicular to the heat shielding surface.
The shield part then rotates in a plane parallel to the heat
shielding surface.

[0021] For achieving a compact configuration in the
compact position while increasing the area of the heat
shielding surface in the deployed position, it is preferred
if a shield part is rotatable around a rotation axis near an
edge of the main body. In the compact position the shield
part is then preferably contained within the perimeter of
the main body, while when moved towards the deployed
position, the shield part extents adjacent the main body.
[0022] According to a further preferred embodiment,
two shield parts are rotatable around respective rotation
axes, wherein said axes extend adjacently. These two
shield parts then preferably rotate from their position with-
in the perimeter of the main body towards each other for
forming a part of the heat shielding surface. Preferably,
the rotation axes extend in a middle region of the main
body, forinstance the middle region in the length direction
of the main body, at or near the edges, seen in the width
direction.

[0023] A further preferred embodiment of a heat shield
assembly comprises a first set of shield parts which form
a first half of the shielding surface and a second set of
shield parts forming a second half of the shielding sur-
face. The main body then preferably extends there be-
tween. A relatively large heat shielding surface can thus
be formed, while maintaining a relatively compact con-
figuration in the compact position. Two adjacent shield
parts preferably rotate in opposite directions. It is further
preferred if the first set extends along the top surface of
the main body and wherein the second set extends along
a bottom surface of the main body as mentioned above.
[0024] Again here, itis preferred if the first set of shield
parts rotate around axes near a first edge of the main
body and wherein the second set of shield parts rotate
around axes near a second, opposite edge of the main
body. A relatively large heat shielding surface can thus
be formed, while maintaining a relatively compact con-
figuration in the compact position.

[0025] According to the invention, the heat shield as-
sembly is movable from a compact position towards the
deployed position. However, for easy removal of the as-
sembly or reuse, itis preferred ifthe heat shield assembly
is movable between the two positions, i.e. also back from
the deployed position to the compact position.

[0026] For easy deployment, and possibly removal as
mentioned above, it is preferred if, when the assembly
comprises a plurality of shield parts, said shield parts can
be moved using a single actuator. A further preferred
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embodiment therefore comprises a actuator for moving
the plurality of shield parts substantially synchronously
to the deployed position. The actuator, or actuator mech-
anism, may be provided with a transfer machine for mov-
ing the plurality of the shield parts together. Itis preferred
if the actuator, and any related mechanisms such as the
transfer mechanisms, are located at the side of the as-
sembly, which is preferably disk shaped as mentioned
above, at the side facing away from the heat to be shield-
ed, for instance the side or surface provided with a heat
resistant layer or lining.

[0027] The invention further relates to method for pro-
viding a heatshield inatubular structure, such as aburner
shaft of a hot blast stove as mentioned above, comprising
the steps of:

- providing a heat shield assembly according to the
invention in the compact position;

- inserting the heat shield assembly in the tubular
structure;

- moving the heat shield assembly to the deployed
position by moving the shield part along a plane, such
that the heat shielding surface covers substantially
the whole cross sectional area of the tubular struc-
ture.

[0028] As mentioned above, it is preferred if the shield
part is rotated towards the deployed position. This pro-
vides an efficient movement towards the deployed posi-
tion.

[0029] The present invention is further illustrated by
the following Figures, which show a preferred embodi-
ment of the device and method according to the invention,
and are not intended to limit the scope of the invention
in any way, wherein:

- figures 1a -c show the device in a first stage during
deployment of the heat shield in cross section in a
tube, perspective view and top view respectively;

- figures 2a,b show the device in a second stage dur-
ing deployment of the heat shield in cross section in
a tube, perspective view respectively;

- figure 3 show the device in a third stage during de-
ployment of the heat shield in perspective view;

- figures 4a-c show the device in a fourth stage during
deployment of the heat shield in cross section in a
tube, perspective view and top view respectively;

- figures 5a-c show the device in a fifth stage during
deployment of the heat shield in cross section in a
tube, perspective view and top view respectively;
and

- figure 6 shows the deployed heat shield in perspec-
tive view in the tube.

[0030] Infigure 1a-c, the first stage of deploying a heat
shield assembly 1 according to the invention in a hot
stove 100, hereafter simply referred to as tube 100, is
shown. The heat shield assembly 1 is to shield the heat
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in the region B from the region indicated with A in figure
1a. The heat shield assembly 1, which is connected to a
carrier frame 2, is thereto introduced in the tube 100 via
an opening 103 provided with a flange 102. In order to
arrange the system (the combination of the frame 2 and
the heat shield assembly 1) near the opening 103, a hoist-
ing frame 21 is provided. A counterweight 22 is thereto
provided.

[0031] The heat shield assembly 1 is better visible in
figures 1b and 1c and comprises a main body 11 having
a planar shape with a top surface 11a and a bottom sur-
face 11b. Outer edges 11c of the main body 11, seen in
length direction L, are arc shaped in correspondence with
the inner wall 101 of the tube 100 (figure 1a) as will be
explained in greater detail below. The side edges 11d,
seen in a width direction W, are rectilinear in this embod-
iment.

[0032] Provided on the top surface 11a are two shield
parts 12a, b which have the shape of a circular sector
with a arc shaped edge 14 and two rectilinear edges 15,
16. Also this edge 14 is shaped in accordance with the
inner wall 101 of the tube 100. Edges 15 of the shield
parts 12 extend parallel and are in this example aligned
with the side edge 11d. The remaining edges 16 of the
two shield parts 12a, b abut in the position as shown in
figure 1c. The length W1 of the edge 16 of a shield part
12a-d in the direction W as shown in figure 1c roughly
corresponds to the width in the direction W of the main
body 11. This length W1 further corresponds to half of
the length in the direction L of the side edge 11d of the
main body 11. The shield parts 12a-d all extend within
the perimeter of the main body 11, such that a compact
and planar configuration is obtained.

[0033] The shield parts 12a, b are connected to the
main body 11 via rotation axes 13a,b which extend along
a side edge 11d in a middle region, seen along the di-
rection L, of the main body 11. Underneath the main body
11, two similarly shaped shield parts 12c,d are provided
(not visible) which are connected by rotation axes 13c,
13d on the opposite edge 11d.

[0034] In next stage, see figures 2a and 2b, an addi-
tional support frame 23 with counterweight 22b is con-
nected to the frame 2, such that the system can rest in
balance on the lower wall of the flange 102. The hoisting
frame 21 and the first counterweight 22 are removed (in-
dicated with dashed lines in figures 2a and b). In a next
step (figure 3), the system is introduced (indicated with
the arrow 1) in the tube 100 and an upright frame member
24 is bolted to the flange 102 of the tube 100. The system
is now carried by the bolted connection to the flange 102,
such that the counterweight 22b can be removed (indi-
cated with dashed lines in figure 3).

[0035] Asshown infigures 4a-c, screw jack equipment
25 is connected to frame (as will be explained below) and
actuators 26 are provided which operate to rotate the
shield parts 12a-d around their respective axes 13a-d.
Suitable transfers are thereto provided, The heat shield
assembly 1 is now ready for deployment. Upon operating
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the actuators 26, the shield parts 12a-d will rotate from
out the perimeter of the main body 11 towards their de-
ployed position. Parts 12b and c rotate in a clockwise
direction, while parts 12a and d rotate in counterclock-
wise direction (figure 4c). The shield parts in the respec-
tive sets 12a,b and 12¢,d hereby move in a butterfly man-
ner. Indicated in figure 4c are two (of the four) rotation
axes A to indicate that the rotation axes extend perpen-
dicular to the surface 11a of the main body (and to the
heat shielding surface to be formed as will be explained
below).

[0036] The actuator 26 are operated until the edges 15
of shield parts 12a,b on the one hand and edges 15 of
the shield parts 12c, d abut (figures 5a-c). The edges 16
of the shield parts 12a-d are then parallel and in this ex-
ample substantially aligned with the edges 11d of the
main body 11. The arc shaped outer edges 14 of the
shield parts 12a-d together with the arc shaped edge 11c
of the main body 11 then form a circular perimeter, which
closely matches the inner diameter 101 of the tube 100.
This is clearly visible in the top view including the tube
100 of figure 5c.

[0037] Also from figure 5b it is clear than upon moving
the shield parts 12a-d outwardly with respect to the main
body 11, theirmovementis along a plane which is parallel
to the plane of (the surface 11a of) the main body 11.
The edges 14 of the shield parts 12a-d thus approach
the wall 101 of the tube 100 in a horizontal direction, i.e.
parallel or along this plane. Any unevenness in the wall
101 is then less critical to the heat shielding properties.
[0038] During or after movement of the shield parts
12a-d, the heat shield assembly 1 can be raised. The
main body 11 is thereto connected to the frame 2 by a
scissor frame 4 comprising two legs 41, 42. By pushing
leg 41 inwardly (arrow | in figure 5b) using screw jack
equipment 25, the heat shield assembly 1 is raised, re-
sulting in the situation as shown in figure 5a-c and 6.
[0039] The top surfaces of the shield parts 12a-d and
the main body 11 are provided with a heat resistant layer,
such that an effective heat shielding surface, generally
indicated with 19 in figure 5b, is provided. The shield
parts 12a-d and the main body 11 hereby extend adja-
cently such that the heat from region B (figure 5a) is ef-
fectively blocked from region A.

[0040] The present invention is not limited to the em-
bodiment shown, but extends also to other embodiments
falling within the scope of the appended claims.

Claims

1. Heat shield assembly for use in a hot blast stove
installation, wherein the shield assembly comprises
a main body and at least one shield part which is
movable with respect to the main body, wherein the
heat shield assembly is movable from a compact po-
sition, wherein the main body and the shield parts
substantially overlap, towards a deployed position,
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wherein the shield part and the main body extend
substantially adjacently for forming a heat shielding
surface, characterized in that the shield partis mov-
able along a plane from the compact positions to-
wards the deployed position.

2. Heat shield assembly according to claim 1, wherein
the assembly comprises a plurality of shield parts,
each movable along a plane.

3. Heat shield assembly according to claim 2, wherein
the shield parts are each movable along a plane par-
allel to the heat shielding surface.

4. Heat shield assembly according to claim 2 or 3,
wherein at least in the compact position, a first shield
part extends along a top surface of the main body
and wherein a second shield part extends along a
bottom surface of the main body.

5. Heat shield assembly according to any of the pre-
ceding claims, wherein the shield part substantially
has the shape of a circular sector, such that in de-
ployed position, the heat shielding surface is sub-
stantially disk shaped.

6. Heat shield assembly according to any of the pre-
ceding claims, wherein the shield part is arranged to
translate along the plane with respect to the main
body.

7. Heat shield assembly according to any of the pre-
ceding claims, wherein the shield part is arranged to
rotate within the plane with respect to the main body
around a rotation axis substantially perpendicular to
the heat shielding surface.

8. Heat shield assembly according to claim 7, wherein
a shield part is rotatable around a rotation axis near
an edge of the main body.

9. Heat shield assembly according to claim 8, wherein
two shield parts are rotatable around respective ro-
tation axes, wherein said axes extend adjacently.

10. Heat shield assembly according to any of the pre-
ceding claims, comprising a first set of shield parts
which form a first half of the shielding surface and a
second set of shield parts forming a second half of
the shielding surface.

11. Heat shield assembly according to claims 9 and 10,
wherein the first set of shield parts rotate around axes
near a first edge of the main body and wherein the
second set of shield parts rotate around axes near
a second, opposite edge of the main body.

12. Heat shield assembly according to any of the claims
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9 - 11, wherein two adjacent shield parts rotate in
opposite directions.

13. Heat shield assembly according to any of the claims
2-40r9 -12, further comprising a actuator for mov-
ing the plurality of shield parts substantially synchro-
nously to the deployed position.

14. Method for providing a heat shield in a burner shaft
of a hot blast stove, comprising the steps of:

- providing a heat shield assembly according to
any of the preceding claims in the compact po-
sition;

-inserting the heat shield assembly in the burner
shaft;

- moving the heat shield assembly to the de-
ployed position by moving the shield part along
aplane, suchthatthe heatshielding surface cov-
ers substantially the whole cross sectional area
of the burner shaft.

15. Method according to claim 14, wherein the shield
part is rotated towards the deployed position.
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