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Beyond LEED: New Fly-Ash Bricks
Reduce Energy and CO, Emissions

Clay brick masonry has a nurnber of envirenmentally
friendly characteristics. such as durability and thermal
mass. Clay can ales be mined and precessed locally wo
qualify as a regionally produced material, However, as our
collective understanding of environmental science—and
espetiallyaf climate change=—=advancos, wietee had to
revise our definitien of green building. The manufactur-
ing of building materials is respansible [a abouwt 12% of all
carbondigeide (00} emissions. Manufacturing of energy-
intensive building raterials is gaing Lo be subject o ERA-
mandated energy audits. As manufacturers re-engineer
their processes 1o use less energy, architects will have Lo
reassess the materials they specify ve stay envirgnmen-
tally carmpetitive,

Anew masenry material. fly-ash brick (FAB)L has been
developed 1o pravide the traditional benefits of brick
masenrywhile significantly reducing the energy consumed
and CO, emitted in brick praduction. Why consider [ly-ash
brick? Clay bricks are energy-intensive to manufacture
because clay only becames hard and durable when itis
fired for up to three days in kilng operating at about 2000°F,
Thece kilns generally ase kept hat even whes they are nat
in use, and are shut down gnly for maintenance, The heat
for moest kilns is generated by burnimg natural gas. Other
brick producers wse fuels that are et as clean-burning
asgas: The largest brick manufacturer in Morth America
burns coal exclusively, and twe plants have used CO2-
inensiwe perraleum coke. All of these fuel sources emit
significant 0, during combustion,

AR IACFeasingly IMPOrLant way o measure a products
rrviranmental impact is toasdit its embadied energy and
0, —the amount of energy consumed and £0, released to
exlract, Iranspart and process rav materials and manu-
facture the finished product, The Mational Institute for
Srandards and Technalagy's (NIST) Building fior Efvitan-
mental and Economic Sustainabilicy (BEES) database lists
the average ermbodied energy for a comman fired clay brick
atatput BR800 BTUS, At best. a state-of-the-art fired clay
brick plant operating at aptirmal effciency might be able o
reduce this figure to slightly below 5000 BTUS, ©0, emis-
sion isaften a by-product of energy consumption each clay
brick fired with fossil fuel releases abowt 1.3 1bs of carbon
dioxide into the atmasphene. By contrase, {ly-ash brick pra-
totypes have achivved embadied energy and O, ermission
lewels 855 lower than thase of clay brick.

HOW FLY-ASH BRICE |5 DIFFERENT

Producing fly-ash brick consumes less energy and emits
less €0, because itdoes not require firing te harden the
masenry wnits, Additionally, FAR cantaing a high pereent-
age of recyched matesial content. Its principal ingredient
is fly ash, a pre-consurmer by=praduct of coal-fired power
generation.

In mary AmMersan cities,

Stk &% Bastan, brick is the
dominant architectural material,
Use ol alternarive besck will
erable architects Ba continue
toreap brick’s practical and
afsthetel benefers withaut

ERe st ainability conoerns
assaciated with {ired clay
produces.

In the ecg-conscious era of LEED, use of fly ash incon-
struction has cxpanded rapidly; it is vsed, for example. in
cancrene, soil stabilization and as filler for paint and plastic.
Fly ash isdefined in ASTM CH12, Standard Specification
for Coal Fly Ash and Raw af Calcined Matwral Pozzolan for
L in Canerete as “the finely divided residee that results
fram the combustion of ground or powdered coal and that
i transparted by [lue gases 0L is & povedery substance
composed of glassy-smooth particles. Two classes of fly
ash are defined by chemical compasitian. Class F generally
cantains less than 10% calcium oxide {lime). and is used as
a pazzalanic additive ta replace seme Portland cement in
congrete, Class ©camcontain over 20% limee, giving it both
cementitious and porzolanic propertios,

Thee brick products Calstarwill producewill contain
40% recycled Class © fly ash, carmposed mainly of silicon
digeide, aluminum oxide and lime, The remaining velume
includes sand and iren axide pigments praduced fram
recytled steel. fdding a small amount of water and propri-
erary additives initiates a chemical reaction barwesn these
campounds similar to cemaent bydration. The brick is coms
paceed inmaolds and gains strength through this chemical
reaction, withowt the need for firing

FAB tests to meet or exceed the perfermance standards
in ASTRAC 26 Standard Specification for Facing Brick,
including the stringent dimensional tolerances for Type
FEX architectural facing brick, FAB is alsowell beboe the
allawable shrimkage limits fior concrene brick in ASTR C55,
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Standard '5|'.'IEE1|:IEE'IZICIH r-;:-r Cancres Bu |I|:I|¢1g Brick, wihich
iswhyarchitects can wse canventianal lay brick details
sTead l:l|I thecostherand mane comples details requirad
for cement brick, Field trials by professional masans hawe
derermined that FAB has I;Il}i}ﬂ martar adhesiom and s easy
tor il with using eorventional masanry techniques
FAEwill be available initially immadular and utility sizes,

A Smaath dur [En'.'l'.‘ PExtuie and a p&l-{'! Le I‘.'-[ Lix parth tenes:
deep red, rich brovwn,_ natural buff, mustard. charcoal and
light rose. In addition te building brick, Calstar praduces a
ling of interipcking pavers made with fly ash,

The pricing af canwentional clay brick varies widely,
with transperiation £o5ts as a significant factor, In the
comimercial beick rmarket in Chicags, high-gueality clay brick
t'i'l.?lil:-i"'p' sedls 0o the masgnry subcantractorat $500 0o 5650
per thousand units: fly-ash brick prices aré sxped ted Lo be
competitivewith this. The first FAR manufacturing plant
will e lpcated in Southeastarn Wit consin, clase ia.a poner
plant that prawides a ready supply af fly ash,

FAB BEMEFITS FOR MOW & THE LOMC=TERM

Clay brick manufacterers have suggested that the high-
embodied energy of clay brick shopld be viewed inthe
contextof the product’s durability and “amartized” awer the
many decades of a building's expected service life, To do so.
howeser, sidesteps the relatiorship of embadied enengy 1o
L0y emissions and marginalizes the climate damage dane
by 00, naday. A 1oo-year amortization af climate Change is
Aot an option,

Maore than halfof the 72million tans of fly ash produced
annually in the LS. are nawe dumiped in ponds and landfills
FAR prodisction diverts iy ash from Landfills orretention
pords, and binds and immabilizes it into 2 safe product, thus
transfarming by ash from an emvironmental burden intoa
useful material With awver 20% of the LS. electricity grid
powered by coal, it may take many decades befare energy
sowices with senalber carbon digxide [satprints can disglace
coal-fired generation. In the meantime, coal will be burned
taqenerateelectricity wihether or nat the fly ash serves any
worthwhile purpese, The beneficial reuse of this industrial
by-product cbearly cantribubes po sustainability now. O

LS.

Brick made from fly ash utilizes a high proportion of
recycled comtent and low COz emissian associated with
praductian. Colars areachieved by pigmenting with calar-
{ast mineral ouides
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cquality, esil g materials A wide range of time-tested
peoducts, created 1o bring unmatched style and functionalty to
healthcare facilities, schools, restaurants and other demanding,
high-traffic enviranments, Architects, designers, contractees and
facility managers know when it comes to durability, versatilitg,
sebection and sheer beauty, TOLI ot only meets their needs
bait exceeds 3l expectations. And wihen they see how we're
evobing — with even more durable surfaces and new coloes
coming — they fust may think the future amived early.
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