






more than 140,000 tons of NOx
and more than 20 million tons of

greenhouse gases.
In the United States, more than

210,000 firetube-type boilers in
the 100-to-2,000-hp high-pres-
sure-steam range are in operation.
Conservatively speaking, 60,000
of those units are more than 25
years old. Those boilers normally
are in the 75-percent fuel-to-steam-
efficiencyrange, with NOx emissions
of approximately 120 ppm.

FactorsImpactingBuying
Decisions

Factors found to influence a

customer's decision to improve
fuel-to-steam efficiency and/or
reduce emission levels include:.Return on investment (ROI).
Generally speaking, the ROI is
three to five years in the industrial
sector and five to seven years in the
institutional sector..Safety/reliability..Comparable or reduced foot-
print..Ease of operation..Fuel flexibility, including natu-
ral gas and No.2 oil.. Environmental compliance
(e.g., the U.S. Green Building
Council's Leadership in Energy and
Environmental Design [LEED]
Green Building Rating System).

Commercialization
Recently, an "optimized boiler

package" featuring a four-pass
firetube boiler was introduced

for process-steam applications. It
includes:.PLC-based burner- and com-

bustion-controllogic..An integrated two-stage con-
densing economizer..A precisely matched blower
and fan assembly for combustion-
air delivery and waste-heat reclaim.

This completely packaged offer-
ing is suitable for an array of indus-
trial applications, delivering up to
90-percent fuel-to-steam efficiency.

Conclusion
Since 1999, the DOE and its

allied partners have accomplished
much in forging a clear direction in
our quest to reduce our dependence
on foreign oil, conserve our finite
resources of oil and gas, and improve
the air we breathe.

In recent years, global warming
has become quite acute in the
public's consciousness. Even though
debate continues as to its cause,
reducing carbon-based fuel con-
sumption and, thus, the amount
of carbon dioxide emitted to the

atmosphere can only help.
With at least 60,000 firetube

boilers over 25 years old in the
U.S. marketplace, the time is right
to begin retrofitting those units or
replacing them with new boilers
that conserve significant amounts
of energy while substantially reduc-
ing noxious pollutants emitted to
the atmosphere.

The time is right to think globally
and act locally.

References
1) Energetics. (2003). Energy

Loss Reduction and Recovery in
Industrial Energy Systems (draft).
Washington, DC: U.S. Department
of Energy.

2) Energetics. (1999). Industrial
combustion technology road map.
Washington, DC: U.S. Department
of Energy. Available at http://
wwwl.eere.energy.gov/industry/
com bustion/ pdfs/ com bustion-
roadmap2.pdf

AbouttheAuthor
The director of marketing/com-

munications for Cleaver-Brooks
Inc., Steve Connor has more
than 40 years of experience in the
steam-generating field, including
engineering, service training,
and field application sales. He has
spoken and written articles on
boiler design, efficiency, and safety.
He can be contacted at sconnor@
cleaver-brooks. com.

As the Boiler
Should Be!!!

CONDENSING
BOILER

GAS 310... ECO!
I'

v Cast Aluminum Heat
Exchanger

v 99% Thermal and
Combustion Efficiency

v High turn down
v Low NOx 15 to 30 ppm
v L~.T'S up to 81°F
v No minimum return

temperature
v Large waterways = lower

pressure drops
v Extreme low operating

noise <60dBa
v Plug and Play installation
v 100 PSI working pressure
v Models up to 2,000 MBH
v Best warranty in the

industry

WHEN YOU THINK
BOILERS THINK,
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