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Down-to-earth
plan to power
valley’s high tech

By Brandon Bailey

bhailevamercurynews.com

Giving new meaning Lo the t(?rn‘ :
farm,” a team of I-Iewlett.-Pad?m d res a
ers has come up with an idea for an em. nlu]n-r
mentally {riendly data center — powered by

manure.
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produced by the hanks of
server computers — some-
times referred to as server
farms — to assist the pro-
cess of converting the animal
waste into fuel.

The result is what Chan-
drakant Patel, a scientist at
HP Labs in Palo Alto, calls
“a symbiotic relationship he-
tween manure and IT.”

Patel, who recalls collect-
ing buffalo droppings for fuel
as a boy in rural India, says
the ancient practice of burn-
ing manw-e for energy can be
updated with new technol-
ogy, in a process his team has
outlined in a paper they're
presenting this week at a con-
ference on energy sustain-
ability, convened m Phoenix
by the American Society of
Mechanieal Engineers.

HP says it has no imme-
diate plans to build a dung-
powered data center. But
these days, energy efficiency

Power from manure

Biomass such as cow manure can be converted into fuel or biogas in
a process called anaerobic digestion. Biogas can be used much like

natural gas. How the process works:

@ Bacteria digest manure
A digester is a covered lagoon o
storage tank filled with manure
other digestible material.

Anaerobic bacteria in the digester
convert nutrients in the manure

into biogas, which is mostly
methane with some carbon
dioxide and other impurities.

Digester tank

T

Note: Diagram not to scale

Energy generation
r The biogas fuels a
or generator to
produce electricity.
On occasion, excess
power can be sold
back to a utility
company.

Generator

Sources: Associated Press; Pacific Region Combined Heat and Power
Application Center: U.S. Energy Information Administration; Carl Maorris,

Joseph Gallo Farms: Mercury News stafi

is an industry holy grail.
Modern data centers re-

quire vast amounts of elec-

tricity, both to power their

reporting

high-tech components and
to run air conditioners that
keep the computers from
overheating. That translates
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to high energy bills and o hig
carbon footprint, at 4 time
when corporations face grow-
ing pressure Lo he green.

Some big tech companies,
ncluding Google and Micro-
soft, have built large data
centers in the Pacific Nopth-
west, where power from hy-
droelectric dams is plentifyl
and less pricey,

But that's noi alwavs an
option, and Patel said thal
ideally & data center should
he able to tap multiple en-
ergy sources, depending on
whether solar, wind or biogas
hower is available, while 1s-
ing nonrenewable power as a
backup,

Patel, an engineer with
More than 100 patents to
his name, oversees an HP
Lubs group that works on
reducing the environmental
impact of the modern tech
infrastructure. After coming
up with several advances to

reduce the energy demand of

large computer systems, Pa-
tel said, they hegan looking at
alternative sources of power
for data centers,

He's not the only tenm
member who has firsthand
experience  with  livestock
and manure. One of his co.
authors, computer scientist
Martin® Arlitt, comes from
a Canadian ranching  fa-
iy and, according to Patel,
“shoveled a lot of the stuff ;e
A young man.

The average dairy cow

produces 20 metric fons of

Manure a year, according
to the researchers, who say
they'd need 10,000 cows to
power a l-megawatt data cen-
ter, which they describe as
a small to medium-size facil-
ity. They propose converting
the waste into methane gas
through a hiological process
called anaerohic digestion,
which is more efficient and
less smelly than simply burn-
ing the manure. The niethane
would then be used as fuel in
gas-fired generators to cre-
ale power.

The science behind their
idea is well established, said
Steffen  Mueller, principal
economist for a U.S. Depart-
ment of Energy program

at the University of Iliinois.
which advises furmers on
using biogas systems to pro-
duce their own electricity
and heat.

Mueller said he's npever
seen a hiogas-powered com-
huter facility, But he added,
“there are a lot of potential
synergics. You just have to he
willing to locate the data cen-
ter where the fuel is. I don’t
think you want to ship the
manure to Silicon Valley.”

With today's high-speed
networks, Patel says, it’s pos-
sible to build computer cen-
ters near farms in rural areas,
He also sees hig potential for
using hiogas power in devel-
oping nations, where electric-
ity is expensive and the exist-
ing prid can’t support much
tech infrastructure,

“This could be an oppor-
tunity for emerging econo-
mies," he said, “where the
need for IT services will he
greater and greater.”

Contact Brandon Bailey
at 408-920-5022; follow him
at mut'nfer.m}n/Brmrdszm'!e_ V.




