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AU.S. energy & environmental overview

AOverview of U.S. boiler inventory & opportunities
for performance improvements in the context of
energy & environmental factors

AReview of current & future boiler efficiency metrics
Alntroduction to modular On-Demand boiler technology

AReview of boiler water treatment methods / support
systems that optimize boiler performance

AFirst Steps: Boiler performance benchmarking
ABrief Overview of Local EE Rebates & Incentives
ACase Studies of successful projects



Gloozl Irnozict:

AGlobal Sales ~ 143,000 Units (~ 12,000,000 BHP)

AAsia ~ 140,500
ANorth America ~ 2,500

Units Sold by Country
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A~ 500 Trillion Btu Annual Energy Savings Worldwide
A~ 180 Million Metric Tons of Annual CO, Reductions Worldwide
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ANorth American operations
established in Canada ¢.1990

ACurrent North American
operations:

ASales and service
network established in
the U.S. & Canada via
regional repo

ew York

ANew U.S. manufacturing

facility operational
in April 2009 ,\
(Rockmart, GA)

e

HI'



*®
Nortn Arnericzrn Inventory / Ogoorilnity; MIURA

60,000,000 BHP }?

Energy /$/ Environmental Impact:

~ 6.2 Quadrillion Btu
~ $ 5 Billion
~ 300 MtCO,

*1 Quad Btu =40 - 1,000 MW Power Plants
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AThe global environment & economies are on a crash
course with each other that will in the end leave
them inseparable
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ACO,i s the new currency of

AEnergy efficiency is the u

environmental challenges

Green Solutions
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MiURA

ARTri ple Bottom Lineo:

Social Responsibility

A Extended Product Stewardship
A Online Maintenance System
A Safe & Easy Operation

Environmental Economic
Stewardship Prosperity

A Reduced : _ A Reduced Fuel
Fossil Fuels Profit Costs
Consumption A Reduced

A Reduced GHG Operation Costs
Emissions A Increased

A Reduced Water Operational

Consupmtion Efficiency
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AU.S.Energy Flowi 2006 ( Quadrillion Btuds?*)

ACommercial + Industrial Sectors - 50.75 Quads of Energy OR
50% of all energy use

AFossil Fuels i 86.25 Quads or 85% of all energy consumption
(C/ I boilers account for as much as 40% of energy consumption)
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*1 Quad Btu =40 - 1,000 MW Power Plants
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Energy Consumption

AU.S. Commercial Boilers i Energy Consumption (2005): ~ 1.6 Qbtu / yr
or nearly 30% of all energy in commercial facilities

ACO, Emissions - Commercial Boilers: ~ 120+ MtCO,, / yr
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U. S. Boller Inventory: ™M i URA
Distribution by Region

AU.S. Commercial Boilers i Breakdown by Region (2005):
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Energy Consumption

AU.S. Industrial Boilers i Energy Consumption (2005): ~ 6.5 Qbtu / yr
or up to 40% of all energy at industrial facilities

ACO, Emissions - Industrial Boilers: ~ 500+ MtCO,, / yr
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U.S. Boller inverntiory:

Distribution by Region

AU.S. Industrial Boilers
AWest Coast:

Total Capacity ~ 130 Billion Btu / hr 4g5" =

I Breakdown by Region (2005):
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Age Distribution

AU.S. Boilers i Age Distribution of Boilers > 10 MMBtu/hr (2005):
AC/I Boiler Inventory i 163,000 units w/ capacity of 2.7 Trillion Btu/hr

1,200,000 o e =
47% of existing inventory 7 40+ yrs. old
1000.000 {- M ----76% of existing inventory 1. 30+ yrs. Old
) )
[Number of Units
> Manufacturing] Commercial
*5 - Unit Capacity Boilers Boilers Total
- <10 MMBtu/hr 23,495 93,650 117,145
g ~ 800,000 T -~ - 10-50 MMBtu/hr 12,380 21,850 34,230
c S 50-100 MMBtu/hr 3,570 3,040 6,610
O +— 100-250 MMBtu/hr, 2,210 1,120 3,330
m >250 MMBtu/hr 1,360 130 1,490
E = Total 43,015 119,790 162,805 |
e 2 Total Units >10 MMBtu/hr! 19,520 26,140 45, 660 |
° 2 600,000 fll----------o--oo-
[FuelTnput Capacity (MMBtu/hr
mnufacturmg Commercial
Unit Capacity Boilers Boilers Total
<10 MMBtu/hr| 102,306 301,202 403,508
Joomcr B 7 e e K 2 A U U (K LA R X 10-50 MMBtu/hr| 277,810 463,685 741,495
400’000 I 50-100 MMBtu/hr 243,128 208,980 452,108
100-250 MMBtu/hr| 327,327 140,110 467,437
>250 MMBtu/hr| 616,209 33,639 649,848
Total 1,566,780 1,147,617 2,714,397 |
Total Units >10 MMBtu/hr 1,464,474 846,415 2,310, 889 |
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Unloexineg U.S, Enaregy Eificiency MIURA
Bang for Buck - Commerical Sector

A2009 McKinsey EE Report for DOE / EPA:

http://www.mckinsey.com/clientservice/electricpowernaturalgas/US enerqgy efficiency
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Unloexineg U.S, Ensrey Eificisncy MIURA
Bang for Buck - Industrial Sector

A2009 McKinsey EE Report for DOE / EPA:

http://www.mckinsey.com/clientservice/electricpowernaturalgas/US enerqgy efficiency
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FENP Guidselinass:
oiler Selection Criteria

AFEMP = Energy Star for larger
energy-using equipment

AMinimum boiler efficiency
guidelines

ABoiler system selection & sizing
guidelines

Al f building
variable, as is common in
commercial buildings, designers
should consider installing

mul ti pl e

ANModul ar systems
efficient because they allow each
boiler to operate at or close to
full rated load most of the time,
wi th reduced

MiURA
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P Federal Energy Management Program

g FEMP Designated Product:
== Commercial Boilers

Legal Authorities

Federal agencies are required by the Energy Policy Act of 2005 (P.L. 109-58) and Federal Acquisition

Leading by example,
saving energy and
taxpayer dollars in

2 Regulations (FAR) Subpart 23.2 to specify and buy ENERGY STAR*-qualified products or, in categories with
federal facilities

no ENERGY STAR label

products for energy efficiency.

MP-designated products which are among the highest 25 percent of equivalent

Performance Requi

Type Rated Capacity (Btu/h)
Gas / Water 300,000 - 10,000,000
Gas / Steam 300,000 - 10,000,000
#2 0il / Water 300,000 - 10,000,000
#2 0il / Steam 300,000 - 10,000,000 83%E,

a) Thermal efficiency (E,), also known as “boiler efficiency” or “overall efficiency,” is the boiler’s energy output divid-
ed by energy input, as defined by ANSI Z21.13. In contrast to combustion efficiency (E,), thermal efficiency
accounts for radiation and convection losses through the boiler’s shell.

Buying Energy-Efficient Boilers

This purchasing specification applies to low- and medium-pressure boilers used primarily in commercial
space heating applications. It does not apply to high-pressure boilers used in industrial processing and
cogeneration applications. Specify boilers that meet the thermal efficiency levels shown in the Performance
Requirement table. Select only boilers rated under the certification program run by the Hydronics Institute
of the Gas Appliances Manufacturers Association (GAMA, see For More Information). The Hydronics
Institute publishes a directory listing the combustion and thermal efficiencies for all commercial boilers.

Agencies must use ENERGY STAR-qualified and FEMP-designated performance requirements for all procure-
ments of energy-consuming products and systems including guide and project specifications, and con-
struction, renovation and service contracts. They should also be used in evaluating responses to solicita-

tions. In contracts and solicitations, agencies must specify that commercial boilers meet or exceed the

(@Y

thermal efficiencies shown above. Model language to assist agencies with incorporating these performance
requirements into their procurement documents is available at http://www.eere.energy.gov/femp/procure-

ment/eep_modellang.cfm.

Agencies can claim an exception to these requirements through a written finding that no ENERGY STAR-
qualified or FEMP-designated product is available to meet the functional requirements, or that no such
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product is life-cycle cost-effective for the specific application.

Sizing and Part Load Performance
A boiler system should be capable of meeting the building’s peak heating demand and also operating effi-
ciently at part-load conditions. Selecting the right system and properly sizing a boiler requires knowledge
of both the peak demand and load profile. If building loads are highly variable, as is common in commer-
@ cial buildings, designers should consider installing multiple small (modular) boilers. Modular systems are
USS. Department of Energy more efficient because they allow each boiler to operate at or close to full rated load most of the time, with

Energy Eﬁlc“’-"cy reduced standby losses. Other efficient options for handling variable loads are condensing boilers and
ELCEDCELCAD IO NE ) oquiating boilers (which can run at partial capacity instead of cycling on and off).
u

o




AMap of ozone non-attainment areas in the U.S.:

AGround level ozone pollution is the primary driver
of NOx emissions regulation in the U.S.

¢

6/2010
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@ 8hr Ozone Classifications
[@ I Extreme

[ severe 17

[ ]severe15

[ serious

|:| Moderate

[ ] Marginal
Nonattainment areas are indicated by color. [ Former Subpart 1
When only a portion of a county is shown in color,

it indicates that only that part of the county is within
a nonattainment area boundary.
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NOx

ANOXx is produced when oxygen & nitrogen in air
combined at high temperatures during combustion

ANOx negative impacts on the environment include:
AReacts w/ airborne VOCO6s i
A Reacts w/ water vapor to create acid rain

A Contributes to global warming - nearly 300X
the GWP of CO,

ANOX regulations established & enforced via local

AQMDOGs (Air Quaility Management
ANOXx regulations have shown a steady reduction in

allowable concentrations via fuel-burning equipment

ACal i forniabés SCAQMD regul ations
NOXx levels for most stationary equipment to be set at
9 PPM by January 1, 2013

[

®
U.S.GrlG Emissions: MIURA

e |



®
Californiz Emissions: MIURA
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AcCalifornia NOx emissions California Air Districts
regulated via 15 Air Basins &
35 Air Quality Management
Di strictds

AAQMDO6s set emissi
regulations to meet state State

Implementation Plan (SIP) that in
turn meets federal EPA limits

ALocal emissions limits vary by
local environmental conditions &
AQMD compliance priorities

ARecent EPA reductions in ozone
emissions limits resulting in
reductions to allowable NOx
emissions




U.S. GHG Emissions: MiURA

AU. S. GHG Emissions Flow i 2005 (total mtCO2e):

ACommercial + Industrial Sectors ~ 1.4 Billion mtCO.e,
as much as 20% of all U.S. GHG emissions

7.2 Billion mtCO.,e
Total U.S.
GHG Emissions



