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Significantly Reduces Costs
and Heat Losses
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Industry: Ceramic
Application: Flat Suspended Arch

REFRACTORY PRODUCTS
APPLICATION INFORMATION

BN proudly introduces

BB-Blok (patent pending:
Pittsburgh Consultants Limited), a new
concept in flat suspended arch
construction.

BB-Blok is a single large block of in-
sulating fire brick (IFB) to which a sus-
pending anchor (stainless steel or ce-
ramic) has been attached. The unique
feature of BB-Blok is the absence of a
mortar joint in achieving a thickness of
115 mm (4%2").

There are numerous advantages of
BB-Blok over the traditional built-up
units. This brochure will introduce you to
those advantages.
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BB-Blok™

A flat suspended arch made of IFB
has been an accepted method of kiln
roof design in the ceramic industry for
many years. Now, a new product is
available to overcome the limitations
and shortcomings of the traditional IFB
roof modules.

Advantages of BB-Blok

BB-Blok offers three significant ad-
vantages over the older designs.

Energy Savings

< BB-Blok has no mortar joints that
allow rapid heat transfer.

= Each block is machined to precise
dimensional tolerances including
squareness. Because there are no
uneven mortar joints the blocks fit
together snugly with no gaps.

« The patented ceramic hanger is more
resistant to heat than the traditional
stainless steel hanger, allowing for
increased thicknesses of inexpensive

Machined Hanger Slots

BB-Bloks are first machined for absolute dimensional accuracy,
then machined for the insertion of hangers.

backup insulation — thus less heat
loss and lower fuel consumption.

Lower Initial Purchase Costs

The patented hanger system allows for
thinner and therefore less expensive
modules. Traditional hangers (AISI 321)
should be protected from reaching tem-
peratures in excess of 750°C, accom-
plished by specifying thicker, more ex-
pensive IFB blocks.

Fewer Emergency Shutdowns

A common reason for premature fur-
nace shutdown is to replace broken
roof units. The old style of construction
utilizing stainless hangers mandates
quick shutdown and replacement of
any spalled unit before the hanger fails
(because of elevated temperatures).
BB-Blok’s unique ceramic hanger allows
the furnace to be run safely until a con-
trolled/scheduled shutdown is carried
out.

Ceramic hangers are designed with a locking
dowel, inserted through a predrilled hole in

one side of the BB-Blok.
Ceramic BB-Blok and
hangers are shipped
unassembled, for
installation on site.

Stainless hangers are designed for insertion
in @ machined channel in one end of the

BB-Blok, where they are
cemented prior
to shipment.
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Application

Suspended flat arches are a very eco-
nomical means of constructing a kiln or
furnace roof. Their use is widespread in
many industries. A thorough under-
standing of proper design and installa-
tion practice is necessary to ensure
maximum life of the lining.

Refractory Selection

A general rule worth following is to
limit the use of the suspended roof de-
sign to applications where the tempera-
ture will not exceed 1345°C (2450°F).
Above this temperature, the better solu-
tion is to utilize a sprung arch construc-
tion. IFB exposed to higher tempera-
tures is limited in its ability to resist
forces of traction. This applies to even
the highest IFB grades.

Nearly all applications in the ceramic
industry can be filled by BNZ 26-60 IFB.
It is a specially formulated brick with a
high alumina content that is very stable,
shock resistant, alkali attack resistant,
and has a very low thermal conductivity.

For lower temperature furnace roofs,
BNZ 23 HS is equally good.

Hanger Selection

BB-Blok’s unique ceramic hanger over-
comes the two primary shortcomings of
normal stainless steel hangers.

= Ceramic hangers withstand tempera-
tures up to 1300°C — nearly 400°C
higher than the limit of stainless steel.
The traditional stainless steel hanger
is embedded approximately 50 mm
from the cold face of a module. Care
must be exercised during design to
ensure that the maximum tempera-
ture limit of the anchor is not ex-
ceeded. Module failure can occur,
resulting in premature shutdown of
the furnace.

< Ceramic hangers resist chemical at-
tack better than stainless steel hang-
ers. Chemical attack can occur in a
ceramic kiln when corrosive elements
condense out of gasses that have
penetrated the IFB modules in posi-
tive pressure zones. The path of these
gasses is most often through the gaps
that exist between mortared blocks.
As stated previously, this is not a
problem with BB-Blok because of the
precision machining.

Roof Thickness

Roof thickness is a function of two de-

sign criteria that oppose one another in

the old style modules: energy conserva-
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tion; and the physical limitations of the
steel hangers as discussed above.

The desire for energy efficiency ne-
cessitates thick layers of backup insula-
tion, causing the hangers to be sub-
jected to temperatures above safe
limits. The solution is to sacrifice energy
efficiency to protect the hangers, or to
specify thicker brick modules. Thicker
IFB effectively move the anchor tip away
from the hot face, but drives up the
cost of the modules.

By specifying the new BB-Blok with a
ceramic hanger, additional insulation can
safely be installed without worry of an-
chor failure from too high temperatures.

BB-Blok construction can even allow
the designer to specify thin roof designs
for high temperature furnaces. This is
ideal for shuttle kilns because heat stor-
age in the roof will be lower. Several
examples of typical heat flow profiles are
available from the nearest BNZ office.
Arch Sealing
The precise machining of BB-Blok, and
the absence of mortar residues, allow
for tight construction and minimal gaps
between modules, compared to the old
style. Traditionally, a layer of backup
insulation 50 mm to 76 mm thick is

applied to roofs utilizing stainless steel
hangers. A BB-Blok roof with ceramic
hangers can be insulated up to 150 mm
thick. This can be refractory fiber, insu-
lating cement or mineral wool in various
combinations. Care must be taken to
not limit the ability of the brick modules
to move slightly during heat-up, as
pinch spalling can result. BNZ can rec-
ommend a special, newly developed
sealing system that is both flexible and
resists gas penetration.

Arch Failure

The most common type of failure ne-
cessitating shutdown and repair is a
result of a single block spalling and
dropping out of the roof. A block can
fail due to improper installation, physi-
cal abuse before installation, or from
thermal shock. Replacement of the
block is necessary before the anchor
fails — leaving a hole in the roof and
causing damage to the anchors of
surrounding modules. A mishandled
BB-Blok can also fail, but when outfit-
ted with the ceramic hanger, the emer-
gency is removed from the situation.
BB-Blok can be left in place with no
danger of anchor failure until the next
scheduled shutdown.

Product Testing

BNZ has completed extensive tests of
the BB-Blok system, simulating years of
life in a typical furnace by running rapid
heat-up cycles firing at a steady state
for extended periods, and inducing
thermal shock during rapid cool-downs.
The test kiln was insulated 50% more
than normal in order to verify the stabil-
ity of the anchoring system. Selected
modules were broken out to simulate
spalling. In all cases, under the most
severe stresses, the BB-Bloks remained
in place without failing.

Heat-Up Schedules

The recommended heat-up schedule for
BB-Blok roof modules is a regular and
even temperature rise reaching 1235°C
(2250°F) in 4 hours or more. Propor-
tionally longer times are suggested for
higher operating temperatures.
Liability

This guide is not intended to be com-
prehensive in all aspects of kiln design
and materials specifications and there-
fore BNZ cannot accept liability for any
damages arising out of misapplication
of its products based on a reading of
this guide. Contact a BNZ office or your
BNZ distributor for technical advice.

BB-Blok’s precisely machined tolerances and one-
piece blocks allow for assembly of suspended

\ arches without any mortar joints.
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BNZ Materials, Inc.

BNZ Materials manufactures, and is
a worldwide supplier of a range of
specialty industrial insulations. BNZ
Insulating Fire Brick has been manu-
factured continuously at Zelienople,
Pennsylvania for more than 50 years.

In addition to the Insulating Fire
Brick product line, BNZ also manu-
factures many grades of Structural
Insulations under the tradenames
Marinite, Transite and CS85. These
products are designed for use from
ambient temperatures to 1800°F, in
densities from 36 to 100 pcf, and
will meet the demanding require-
ments of a variety of industries and
their specific needs.

Contact BNZ for more information
on these products and their applica-
tions.

Warranty

BB-Blok™

Plant Location

Zelienople

191 Front Street

Zelienople, PA 16063

Phone: 724-452-8650
800-955-8650

FAX: 724-452-1346

CS85," Marinite® & Transite®

Plant Location

Billerica

400 Iron Horse Park

North Billerica, MA 01862

Phone: 978-663-3401
800-888-0061

FAX: 978-663-2735

Corporate Headquarters

Denver

6901 South Pierce Street

Suite 260

Littleton, CO 80128

Phone: 303-978-1199
800-999-0890

FAX: 303-978-0308

www.bnzmaterials.com

Limitation of Liability

BNZ Materials warrants that its products are manufactured in accordance
with its applicable material specifications and are free from defects in
workmanship and materials using BNZ's specifications as a standard. Every
claim under this warranty shall be deemed waived unless in writing and
received by BNZ within thirty (30) days of the date the defect was discovered
and within one (1) year of the date of the shipment of the product.

BNZ MAKES NO OTHER REPRESENTATION OR WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, IN FACT OR IN LAW, INCLUDING WITHOUT
LIMITATION, THEWARRANTY OF MERCHANTABILITY OR THEWARRANTY
OF FITNESS FOR A PARTICULAR PURPOSE, OTHER THAN THE LIMITED
WARRANTY SET FORTH ABOVE.

Itis expressly understood and agreed that the limit of BNZ's liability shall be
the resupply of a like quantity of non-defective product and that BNZ shall
have no such liability except where the damage or claim results solely from
breach of BNZ's warranty.

ITISALSO AGREED THATBNZ SHALL NOT BE LIABLEFOR ANY INCIDENTAL,
CONSEQUENTIAL, OROTHER DAMAGESFOR ANY ALLEGED NEGLIGENCE,
BREACH OF WARRANTY, STRICT LIABILITY, OR ANY OTHER THEORY,
OTHER THAN THE LIMITED LIABILITY SET FORTH ABOVE.
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