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6 Take A Fresh Look at Engine CHP
Today’s packaged cogeneration systems show 
efficiencies undreamed of two decades ago. If 
you have a beneficial use for byproduct heat for 
process purposes, comfort heating or absorption 
cooling, these systems may be your solution. 

8  Watertube Boilers Answer New 
Challenges

Packaged watertube units are larger, more 
efficient and more flexible than ever. If you need 
steam and a lot of it, these new packaged designs 
should fill the bill.  

10 Green Globes® for Green Facilities
The Green Globes assessment and recognition 
program is soaring in popularity. Owners like 
online access to the program, affordable cost, and 
an opportunity to use the quick assessment to 
improve the facility design.

12  Tankless System Helps Owner  
Save Money

Working with his local gas utility, an Alabama 
cleaning business owner looked for and found 
ways to reduce his energy bill and get a more 
consistent stream of hot water. Tankless water 
heating was a big part of the solution.

3 
Oxy-Fuel Systems on the Increase
Replace air firing with oxygen firing to increase furnace 
capacity, improve efficiency, and reduce total NO

x
 

emissions. Consider the advantages before replacing an 
existing furnace. 



IndustrIal energy users are attracted to natural gas as 

a premium fuel that is available at very attractive market prices. 

Most energy experts believe that position is unlikely to change 

soon. Industrial furnaces that fire natural gas can combine the 

benefits of natural gas with the further advantages of oxy-fuel 

firing. The combination gives them even lower emissions, in-

creased energy input from existing furnace spaces, lower flue 

gas volumes, and fuel savings ranging from 10% to 50%. This 

solution is worth considering. 

Why It Makes Sense
Disregarding water vapor, atmospheric air contains about 78% 

nitrogen and only 21% oxygen. Thus, systems for air-fuel com-

bustion need to be designed to handle a large volume of air to 

support combustion. Air intakes, blowers, furnace spaces, heat 

recovery accessories, emissions treatment systems and exhaust 

piping all have to be sized for much greater volume than if com-

bustion were supported by oxygen only. 

NOx Emission Reduction
Eclipse Combustion, Inc. is a worldwide manufacturer of indus-

trial heating systems, including burners. According to Todd El-

lerton, Customer Insight Manager at Eclipse, a major advantage 

of oxy-fuel over air-fuel is the potential for reduction of total NO
x
 

emissions. He notes, “Since nitrogen is removed as combustion 

Oxy-Gas Firing  
Grows in Popularity

Systems Offer Flexibility, Lower Emissions
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A direct-flame flame impingement technology application with 120 
oxy-gas flames heating a metal strip in a galvanizing line.  
Photo courtesy The Linde Group. 
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air is eliminated, total NO
x
 produced per 

ton of product is reduced 80% to 95%. 

However, he points out, the concentra-

tion of NO
x
 in the flue gas may actually 

increase, as the total volume of flue gases 

is reduced significantly. NO
x
 in oxy-fuel 

combustion comes from infiltration of air in 

and around the furnace, plus some N
2
 can 

be present in both the natural gas and oxy-

gen.” Ellerton explains that with industrial 

oxygen, some nitrogen is inherent in the 

process itself. He adds, “With air fuel com-

bustion you typically have a 10 to 1 fuel ra-

tio, but with oxy-fuel it is only 2 to 1.”

Adds Furnace Capacity
Another advantage of oxy-fuel is where 

industrial furnaces that use air-fuel firing 

are at the peak of their capacity, and great-

er energy output is needed. By converting 

these to partial or complete oxy-fuel firing, 

the furnace output is increased without 

the capital expenditure of a complete fur-

nace replacement. Product throughput in 

the furnace can be increased.

Glass Industry a Leader
According to Ellerton, one of the first and 

most prominent users of oxy-fuel tech-

nology has been the glass industry. Glass-

making furnaces are major energy users, 

and operators are attracted to the higher 

combustion efficiency offered by burning 

natural gas with oxygen. These potential 

energy savings are quite variable, and de-

pend on the type of furnace, the type of 

burner, and the degree to which the air-

fuel burners are replaced.

Ellerton indicates, “Depending on the 

furnace operation and the efficiency of 

the operation, fuel savings can range from 

slightly over 50% to only 10%, so all the 

variables need to be reviewed prior to de-

ciding if oxy combustion is a viable option.” 

He reminds owners that that they will be 

saving some expense for the fuel, but it is 

also necessary to pay for the oxygen. 

He estimates that 30% to 35% of glass 

furnaces are using oxy-fuel systems today. 

He notes, “Of the various market segments 

within the glass industry, the fiber glass 

segment has been the strongest adopter. 

Over half of these manufacturers are esti-

mated to be using oxy-fuel.” 

Burner Improvements for the 
Glass Industry
Technology for oxy-fuel burners contin-

ues to advance. One recent introduction 

is the Eclipse PrimeFire 400, which was 

jointly developed by Eclipse Combustion, 

the Gas Technology Institute and the U.S. 

Department of Energy. This burner was 

designed to generate a certain amount of 

soot in the flame. This produces a more lu-

minous flame and thus better heat transfer 

through radiation. This increased flame 

luminosity improves the performance of 

glass furnaces. 

Conversion Trend Continues
Praxair, Inc is a major supplier of indus-

trial gases and gas generation equip-

ment. According to Pravin Mathur, Global  

Market Director, Steel and Combustion for 

Praxair, the trend of increasing conversion 

to oxy-fuel firing in the metals industries 

is continuing. He notes that because of low 

natural gas prices, the current motivation 

for conversion for pure energy cost savings 

may not be as strong, but there are other 

motivations. “Historically, customers con-

sidered converting from air-fired systems 

to oxy-fuel to save fuel costs. However giv-

en the low price of natural gas today, the 

main driver now is that oxy-fuel systems 

allow the customer to increase capacity, or 

to quickly substitute from more expensive 

fuels to natural gas without major capital 

outlay costs.”

He notes that oxy-fuel combustion in some 

metal smelting also reduces NO
x
 emissions, 

CO
2
 emissions (due to fuel use reduction), 

and also reduces flue gas volumes. In some 

cases this allows effective use of low-value fu-

els that otherwise might be flared as waste. 

Supplement Existing Fuel-Air 
Furnaces
Mathur points out, “It is possible to con-

vert specific zones of existing furnaces to 

oxy-fuel, or to add oxy-boosting burners 

as required at strategic locations in addi-

tion to air-fired burners.” Mathur explains 

that this type of flexibility is attractive for 

industrial furnaces in the metals industries 

that have periods of high load interspersed 

with lighter loads. 

Other Industrial Applications
According to Susan Brownlow from The 

Linde Group, another major industrial gas 

supplier, her firm is also noticing a grow-

ing use of oxy-fuel firing in other indus-

tries. She points out, “In the steel industry, 

oxy-fuel is used to enhance the melting 

process in electric arc and rotary furnace 

processes. Here it provides a substantially 

increased flame temperature. The higher 

the flame temperature, the faster the scrap 

Eclipse Combustion PrimeFire 300 burner installed on an aluminum melting furnace.  
Photo courtesy Eclipse Combustion. 
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melting, with fuel savings and lower CO
2 

emissions.”

She emphasizes that increasing demands 

in the metallurgy and glass industries and 

new market challenges have called for ac-

celerated development work in oxy-fuel 

technology. She notes, “Some of the most 

innovative and successful outcomes have 

been flameless combustion, direct flame 

impingement (DFI), and low-temperature 

oxy-fuel technology for the aluminum in-

dustry. New technologies to increase even 

further the benefits of oxy-fuel, including 

new burner firing methods for the glass in-

dustry, have seen enthusiastic uptake.”

Expanding Into New Markets
She explains that process industries are 

continuing to seek ways to become more 

energy-efficient. “The embracing of oxy-

fuel technology is likely to expand to 

applications within the non-traditional 

oxy-fuel industries, such as refineries and 

petrochemical plants. The utilization of in-

creased oxygen in production over air-fuel 

solutions will enable major advantages in 

terms of reducing fuel consumption and 

increasing capacity and throughput, with 

the added benefit of lowering direct and 

indirect greenhouse gases to help meet in-

creasingly stringent limits.”

She adds that the use of oxy-fuel com-

bustion also substantially increases the 

thermal efficiency of a furnace. This cre-

ates greater furnace output capacity and in-

creased production — sometimes as much 

as a 50% increase. 

Sources of Oxygen
Depending on the size of the oxygen re-

quirement, it can be supplied in bulk as 

a liquid, or can be produced with on-site 

plants. A system called variable pres-

sure swing adsorption (VPSA) is useful 

for industrial processes where significant 

amounts of oxygen are needed and high 

purity of the oxygen is not a requirement. 

VPSA systems are often used in the glass 

and steel industries. 

Both liquid oxygen and support for an 

on-site oxygen generation plant can be 

supplied by several large national or inter-

national companies, including Praxair, and 

Linde. These types of companies are also 

a good resource in converting an existing 

system to oxy-fuel, or in designing a new 

plant. They can help owners analyze the 

potential benefits and have experts with 

in-depth experience with and knowledge 

of these operations. 

Entire Burner  
Replacement Required
According to Ellerton from Eclipse Com-

bustion, the conversion from an air-fuel 

combustions system to an oxy-fuel sys-

tem will require a complete burner re-

placement. “Oxy-fuel burners are of a 

different design than air-fuel burners; it 

is not possible to simply insert an oxy-

fuel element into an air-fuel burner.” 

He adds that each situation needs to be 

studied. 

Taking the Step
Ellerton stresses the need for a careful re-

view of each opportunity for conversion. 

“Oxy-fuel combustion is not the answer 

to all applications, so it is very important 

to determine if it is a viable alternative. 

That said, in some processes that cycle, 

where loads are taken from cold to hot and 

melted, going from air combustion to oxy 

combustion not only reduces fuel use but 

can reduce cycle and heat-up time. This is 

where the operator can see significant cost 

reductions.”

Add to this the potential for reduction in 

total NO
x
 emissions and the ability to reduce 

the plant’s carbon footprint by reduction in 

fuel use, and the benefits of oxy-fuel can be 

important. Before replacing or adding air-

fuel combustion systems, it can be valuable 

to take a look at the oxy-fuel option.  GT
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PrimeFire 400 Burner by Eclipse Combustion. With this burner, luminosity increases by 20 to 30% 
over comparable flat flame burners, while NOx decreases by up to 18 %. This feature increases the 
effectiveness of the burner in glass furnaces. Photo courtesy Eclipse Combustion.



GE Energy’s Waukesha APG1000 Enginator® 
with CHP package, complete with plate and 
frame heat exchanger, control panel, gas train 
with design for easy customer connections. 
This unit is rated at 1,100 kWe, 1,260 kWth 
@ 60 Hz for 89.4% total efficiency.  
Photo courtesy GE Energy.

CHP Does It All
Large Packaged Units More Attractive Than Ever

6  g a s t e c h n o l o g y  /  S p r i n g  1 2  w w w. e n e r g y S o l u t i o n S c e n t e r . o r g

It’s not entIrely a new Idea. 

We started talking seriously about cogen-

eration back in the 1970s. The idea was to 

find a use for waste heat from the engines 

or turbines used for on-site electric genera-

tion. This concept has found many adopt-

ers, and today is getting a serious foothold 

in the industrial energy market. Today, 

we’re more likely to call it by the more 

descriptive name of “combined heat and 

power” (CHP). Refinements on the idea, 

and its range of applications in industry, 

have also expanded.

Better Than Ever
Industrial energy users often choose natural 

gas-powered engine units 1 MW or larger. 

Numerous manufacturers offer CHP equip-

ment packages in this category, in a wide 

range of sizes and configurations. Today’s en-

gines are far more efficient than those when 

the cogeneration idea was first discussed. 

Because of precise digital controls and 

overall improvements in engine design, 

the balance between electric production 

and heat output is more balanced than in 

the past. Where in the 1970s, efficiencies 

of natural gas-fired engines ranged from 

28% to 33%, today a 2MW Caterpillar 

engine-generator set offers efficiency of 

42.2%, and in a combined heat and power 

application, an overall thermal efficiency 

of 85% or higher. Packaged large gensets 

from GE Energy and others offer similar 

performance. 

Capturing the Heat
Caterpillar is one of the major suppli-

ers of both engines and packaged  

engine-generator sets. Brian Snyder 

from Caterpillar was a presenter at 

the Midwest Cogeneration Asso-

ciation conference in October, 2011.  

He explained that with a modern CHP 

arrangement, 42% of the fuel energy is 

converted to electric power. Approximate-

ly 3% is lost as radiated engine heat. The 

remainder, 55% of the heat energy, is with 

the exhaust gases, the engine jacket cool-

ing water, the engine aftercooler and the 

oil cooler. 

Typically 80% or more of this waste heat 

can be captured and used for plant process 

purposes, for building heating, or to sup-

ply energy for absorption cooling. Thus 

the unit thermal utilization efficiency goes 

from 42% to 86%. To accomplish this, the 

CHP packaged unit is equipped with the 

appropriate heat recovery devices.  This 

includes coolant liquid-to-water plate heat 

exchangers and exhaust gas-to-water/

steam heat exchangers.

Wide Variety of Applications
Snyder stressed the wide range of indus-

trial applications for engine byproduct 

heat. He noted that one of the most basic 

applications was heating water with en-

ergy recovered from the engine exhaust to 

a temperature of up to 99°C. Such a hot 

water stream, as an example,  supplies a 

water-to-air heat exchanger with 35° C air 

preheat for a drying tunnel in brick manu-

facturing. 

Other applications he described included 

systems that provide both saturated steam 

from the engine exhaust and 90° C hot 

water from the other engine heat sources. 

The steam and hot water can either be 

used for process purposes, or can supply 

an absorption chiller for building cooling 

or process chilled water.  

Large Engines  
for Large Applications
GE Energy offers two lines of large engine-

generator sets suitable for CHP applications. 

The company’s Jenbacher engines are man-
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www.2g-cenergy.com/naturalgas.html
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www.caterpillar.com 
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www.cummins.com
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    distributedenergy/chp_basics.html
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www.energysolutionscenter.org/gas_solutions/
engines.aspx

ESc diStributEd GEnErAtiOn cOnSOrtium 
www.poweronsite.org

GE EnErGy (JEnbAchEr And WAukEShA) 
www.ge-energy.com
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Electric Power: 42%

Fuel Input: 100%

Exhaust:  
30%

Radiated  
Heat: 3%

Oil Cooler: 5%

Jacker Water: 9%

Aftercooler: 9%

This illustration shows a typical distribution of the energy from a modern engine CHP installation. 
Illustration courtesy Caterpillar. 

ufactured in Austria and sold worldwide for 

a wide range of applications. They are avail-

able in sizes ranging from 500 kW to 9.5 

MW. According to Kerstin Lienbacher from 

GE, these engines are used both with natu-

ral gas, and with a wide range of other fuel 

gases, including landfill gases. These other 

gases can be used alone or in combination 

with natural gas.

Lienbacher gives an intriguing example 

of a sophisticated Canadian installation 

where not only the electric energy and the 

byproduct heat, but also the exhaust CO
2
 

are all used. This is at Great Northern Hy-

droponics, a division of Detroit-based Soave 

Enterprises, at a sprawling 55-acre tomato 

greenhouse complex in Kingsville, Ontario, 

near the north shore of Lake Erie. 

Using All the Outputs
The site has a high-efficiency power plant 

powered by four 3.0 MW GE Jenbacher 

cogeneration modules. The electric energy 

from the plant is used on the site, and the 

surplus is sold to the Ontario Power Au-

thority under a 20-year contract. Accord-

ing to the Power Authority, the plant will 

supply enough electricity to power 12,000 

to 15,000 homes annually.

The engine heat will warm the green-

houses, eliminating the need for other sup-

plemental heating equipment. In addition 

to generating power and heat to support 

greenhouse operations, the power plant 

also treats the exhaust stream from the gas 

engines, enabling CO
2
 from the exhaust to 

be recycled and applied as a nutrient for 

greenhouse crop production. 

According to Roger George, general 

manager for GE’s Jenbacher gas engine 

business in North America, “Facilitating 

additional cogeneration projects in the 

greenhouse industry will support new sus-

tainable energy, environmental and em-

ployment opportunities throughout this 

multi-billion dollar industry.”

Interest on the Upswing
Interest in industrial application of CHP 

with large engines is definitely increasing. 

According Aaron Trexler, Power Genera-

tion Product Line Manager with GE En-

ergy’s Waukesha unit, this application 

has long been recognized in Europe. “We 

are starting to see more of this in the U.S. 

due to lower natural gas prices, which can 

help reduce the customer’s overall cost 

of electricity while helping relieve grid 

congestion, increase energy security, and 

eliminate losses that normally occur in the 

transmission and distribution of electricity 

from a power plant to the user.”

Trexler also points out that using engine 

CHP to supply steam or hot water can also 

eliminate or reduce the use of boilers, thus 

increasing overall system efficiency. “You are 

not wasting the heat provided by a recipro-

cating engine driving a generator. These cost 

saving provide additional competitiveness 

for industrial and commercial users, while 

also offering affordable heat and cooling.”

Trexler points out that the growing de-

sirability of CHP is not only a function of 

its increasing efficiency and low fuel costs, 

but also improved emission controls. “Ad-

vanced control technologies help minimize 

emissions to levels which are much lower 

than what were seen in the past decade.” 

Case-by-Case Evaluation
He stresses that customers need to evalu-

ate project feasibility on a case-by-case ba-

sis. “In the case of natural gas-fueled CHP, 

which is the industry norm, users trade the 

capital costs of equipment and increased 

fuel costs for lower electricity costs. Elec-

tricity savings must exceed the increased 

natural gas, capital and operating costs to 

realize project profitability.”

Many large industrial energy users are 

good candidates for natural gas-fired engine 

CHP. If your installation uses large blocks of 

electric power, and at the same time needs 

hot water or steam for process or comfort 

applications, now might be the time to have 

a qualified engineer do a study of this op-

tion. And if it has been some years since 

you have done such a study, it might be 

time to take another look.   GT
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sInce the begInnIng of the last cen-

tury, watertube boilers have been devel-

oped to meet the need for higher pressures 

and faster response times. 

Today, watertube units are dominant in 

many industrial applications. Fire-tube units, 

tubeless units, and hybrid boilers have their 

places, but when an industrial user needs 

medium- or high-pressure steam, and lots of 

it, watertube boilers usually get the nod.  

Factory Packaging  
Brings Advantages
In the distant past, most watertube boilers 

were assembled at the site, including in-

stalling tubing, walls, burners and controls. 

For all but the very largest industrial and 

utility installations, those days are past. To-

day, boilers of up to 500,000 pounds per 

hour are available as completely factory-

packaged units. Even larger capacities are 

available with packaged modular designs 

that require very minimal assembly at the 

site. Customers have the assurance that 

unit assembly is done to the highest stan-

dards under controlled factory conditions. 

Typically, packaged boilers are inspected 

and hydro-tested at the plant complete 

with required valves, controls, and power 

and control wiring. In the largest units, 

burner assemblies and overhead drums 

are usually attached at the site. It merely 

remains for the unit to be put in place and 

connections made. 

Range of Applications
Cleaver-Brooks is a major supplier of 

large, packaged watertube boilers for in-

dustrial users in the U.S. and Canada, and 

worldwide. Jason Jacobi is Sales Manager 

at Cleaver-Brooks’ Nebraska Boiler unit 

in Lincoln, Nebraska, and is involved in 

large packaged boiler sales for industrial 

applications. Jacobi indicates that steam 

from packaged industrial watertube boil-

ers is being widely used in the petro-

chemical, refinery, pulp & paper, food & 

beverage, chemical & pharmaceutical, 

and miscellaneous manufacturing seg-

ments of industry. 

He points out numerous benefits of re-

placing an older boiler with a new pack-

aged unit. “In my opinion, the most influ-

ential advances in boiler technology in the 

past 20 years have come in the forms of 

lower emissions, increased reliability, in-

novative modularization and extreme ef-

ficiency improvements.”

Eliminating Refractory
Jacobi indicates that Cleaver-Brooks has 

strived to eliminate the need for refractory 

in its industrial boilers. The benefits are re-

duced maintenance needed for replacing 

broken or missing refractory, and reduced 

potential for overheating of burner compo-

nents while cooling.  

Improved controls are another impor-

tant advancement in boiler design. Jacobi 

points out that precise digital control of 

combustion is essential to meet air emis-

sion standards as well as maintaining high-

ly efficient steam production over a range 

of turn-down conditions. “Advanced me-

tering control systems allow for tight con-

trol of the fuel-air ratio.” Applying these 

advanced controls on an existing boiler 

can also be beneficial. 

Retrofits Possible, But . . .
Asked whether it is practical to put new 

burners and controls on an older boiler, 

Jacobi says, “This varies on a case-by-

case basis, but in general there can be real 

value in retrofitting an existing boiler if it 

is in good condition and does not require 

significant pressure vessel rework.” 

“However,” Jacobi cautions, “The exist-

ing pressure vessel remains, and is likely 

not optimized for the flame geometry and 

mass flows of today’s green burner sys-

tems. Drawbacks of this approach can in-

clude higher fan power consumption and 

possibly reduced steam capacity.” He notes 

that when many industrial customers start 

to consider a retrofit, their boiler vessels 

are already beyond reasonable repair. “In 

these cases, an entirely new state-of-the-

Time-Honored Technology Has a New Luster

Modern packaged watertube boilers by Groupe Simoneau supply steam to a Canadian prison facility. 
Photo courtesy Groupe Simoneau.

Packaged Watertube



art custom designed steam generating sys-

tem offers maximum value.”

New Boiler May Be Better
This thought is echoed by Ryan Cornell at 

The Babcock & Wilcox Company, another 

major manufacturer of watertube boilers 

for industrial plants. He explains, “Al-

though a customer can certainly upgrade 

an existing boiler with a new burner and 

digital controls, there are substantial costs 

to retrofiting a  unit in the field, as well as 

costs for other components that may need 

to be installed for emission control.”

Cornell also points out that over the last 

5-10 years boilers have been redesigned to 

improve internal heat transfer. “The heat-

ing surface is more effective than earlier 

designs, which allows the manufacturer 

to design more compact units with higher 

heat release rates than were possible in 

the past. This allows a customer to install 

a unit with higher capacity and better ef-

ficiency into the same footprint as an older 

unit in their plant.” For plants that are un-

dergoing operational expansion, or with 

crowded boiler rooms, this is attractive.

Boiler Selection
In addition to being able to operate at 

higher pressure than a firetube boiler, 

today’s boilers can produce superheated 

steam for applications where a “dry” high-

pressure steam is desirable.  

According to Cornell, most industrial 

boiler manufacturers have the resources 

and are capable of assisting owners in 

making an assessment of the existing sys-

tem and making recommendations for ret-

rofit or replacement. Owners should work 

with consulting engineers that are familiar 

with industry trends.  

Design Innovations
Examples of innovations in boiler design 

are units by Groupe Simoneau in Que-

bec. According to Marc Mitchell, Director 

of Sales and Marketing for the company, 

one new feature is a proprietary design for 

economizers integrated within the boiler. 

Speaking about the boiler replacement 

process, Mitchell points out that many 

owners need to keep their old boiler op-

erative until the new unit is installed in or-

der to maintain plant production. He adds, 

“Many will keep their old one as a backup, 

if they have the space, instead of disman-

tling it after the new one is installed.” In 

this case, because the unit is only infre-

quently operated, low boiler efficiency is 

not a great problem.

Finding New Opportunities
Packaged watertube boilers are being in-

stalled in interesting new ways. An exam-

ple is the use of multiple very large units 

to generate steam to facilitate extraction of 

oil in Canada’s western oil sands regions. 

Here the steam is injected into boreholes 

in the oil-sand deposit to heat it and fa-

cilitate oil and water removal, either from 

a parallel well or by cyclical injection and 

liquid extraction. According to Jacobi from 

Cleaver-Brooks, this operation replaces 

earlier facilities that extracted the sand 

and treated it on the surface, with some 

attendant environmental issues. 

Over the past eight years, Cleaver-

Brooks has manufactured nearly 40 of the 

massive boilers used to generate the huge 

quantities of steam needed in Canada’s 

Athabasca Oil Sands. 

“No one else in the world really needs 

that much steam,” Jacobi says. He notes 

that these boilers usually use a combina-

tion of pipeline natural gas and produced 

gas that comes up the well with the oil. 

“Regardless of the fuel, environmental reg-

ulations require that all boilers be equipped 

with ultra-low NO
x
 burners to achieve Best 

Available Control Technology (BACT).”  

Attractive Energy Prices
Today’s comparatively low prices for natural 

gas for industrial use make it an easy choice 

for many industrial steam users. The pay-

back for a modern boiler using natural gas 

can be very short. If a company is currently 

using another fuel, or if their existing boil-

ers are in poor condition, now is the time to 

change to an efficient and reliable packaged 

watertube boiler firing natural gas.  GT

Boilers

A group of giant packaged watertube boilers 
are used to supply steam for oil extraction in a 
Canadian oil-sand operation. 
Photo courtesy Cleaver-Brooks. 

Boiler construction and assembly can be 
completed in a factory environment, assuring 
standard assembly techniques and a quality 
construction environment. 
Photo courtesy Babcock & Wilcox. 
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a buIldIng desIgn and perfor-

mance scoring program called Green 

Globes is increasing in awareness and ap-

proval among both architects and owners 

of commercial and industrial buildings. 

In the U.S., the Green Globes program is 

operated by the Green Building Initiative 

(GBI). In Canada, the version for existing 

buildings is operated by BOMA Canada 

under the brand name ‘BOMA BESt’, and 

for new buildings by ECD Energy and En-

vironment Canada Ltd. 

Levels of Achievement
From one to four Green Globes can be 

awarded to new or existing buildings based 

on their levels of achievement in exceed-

ing standards for environmental sensitivity 

and performance. The assessment and rat-

ing system represents more than 11 years 

of refinement by a range of prominent in-

ternational organizations and experts. 

The rating of the building or building plan 

is based on a possible pool of 1,000 credits. 

GBI Commercial Building Consultant Kevin 

Stover explains, “The 1,000 point pool al-

lows for weighted criteria, hence promoting 

the primary focus of environmental design, 

and minimizing point chasing while still 

meeting the final goal of a certain rating 

level.” Stover indicates that users of the on-

line software program also have the option 

to use the ASHRAE 90.1 Appendix G energy 

design and benchmarking approach.

Useful for Industry
Manufacturers and commercial building 

owners look for ways that sustainable or 

“green” buildings can save energy, and 

can conserve water and other resources, 

while improving productivity and en-

hancing a company’s public image. Green 

Globes for new and existing buildings is 

a tool to help owners do all of these. A 

Green Globes assessment will measure 

how effectively existing facilities are 

meeting green standards, and will make 

recommendations for improvements. 

Types of buildings in this sector that have 

been certified using Green Globes include: 

manufacturing plants, fire stations, transit 

centers, warehouses and parking garages. 

This variety of building types shows the 

flexibility of the scoring approach.

Transparent Process
Stover explains that the online program 

and the formal building assessment pro-

cess are open and transparent. “The third-

party assessor is directly involved with 

the client. Professional judgment enters 

into the assessment process, resulting in 

the most accurate and optimal final score 

and rating.” He adds, “Green Globes is 

structured around the principle that the 

‘one size fits all’ approach is inadequate 

for a green building program, given all 

the nuances and variables associated with 

commercial buildings.”

The goal is to provide owners, builders 

and architects with an affordable process 

for assessing individual building plans or 

existing buildings. For U.S. companies, 

an online Green Globes Assessment Tool 

is available on a free 30-day trial basis. 

The owner can complete the Green Globe 

Assessment with payment of a moderate 

fee, and can make arrangements to have 

an assessor visit the facility or evaluate 

the plan and score it for an official Green 

Globes determination. 

Green Globes® for Achievement
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Program Supports  
Environmental Goals

Rapid Feedback Essential
The program is attractive to owners be-

cause of its rapid feedback, relatively low 

cost, and online availability. Because plans 

can be assessed early in the process, it is 

practical to make changes or enhance-

ments to improve the facility score. At least 

25 U.S. states by law recognize the value of 

the program, and others are currently con-

sidering it for acceptance. 

According to Sharene Rekow of the GBI, 

“The goal of the program is to provide ear-

ly and meaningful feedback to help people 

have a greener building.” According to one 

study, Green Globes assessments result in 

buildings that use significantly less energy, 

less water, and use a higher proportion of 

renewable resources. 

Wide Range of Factors
Rekow points out that the program en-

compasses site selection and development, 

integrated environmental design processes, 

selection of materials, energy performance, 

use of natural lighting, the building enve-

lope, and selection of energy-efficient and 

renewable building components. She em-

phasizes that the Green Globes program 

recognizes that different classes of build-

ing have differing priorities. An example 

is that while a bicycle rack is a valuable 

element at a retail 

facility, for a building 

in an industrial park, 

it has a low priority. 

The facility scoring 

can reflect that. 

Make  
Adjustments 
While Still Time
Rekow notes that 

the prompt prelimi-

nary scoring aspect 

allows owners and designers to see op-

portunities for improvement and make 

adjustments. “That’s why online access to 

the Assessment Tool, with its rapid feed-

back, is important.” Rekow mentions that 

another important point for industrial us-

ers of natural gas is that the assessment 

program, in scoring, recognizes the value 

of natural gas as an environmentally desir-

able fuel because of its typical high energy 

efficiency and low emission levels. 

An example of a manufacturing facil-

ity that has used the program to assess 

and improve its 

performance is a 

building owned by 

RenewAire, LLC, in 

Madison, Wisconsin. 

The building includes 

28,000 square feet of 

manufacturing space 

and 9,000 square 

feet of office space. 

It was formerly a 

sports gymnasium 

and was renovated 

to meet the needs 

of its current owner. 

RenewAire used the assessment tool to 

tune the building renovation to achieve a 

high level of environmental performance. 

The project received a rating of two Green 

Globes, which represents “Excellent prog-

ress in achieving eco-efficiency results 

through current best practices in energy 

and environmental design.”

U.S. Federal Acceptance
In the U.S., there has been widespread ac-

ceptance and use of the program by the 

Federal Government in many buildings 

such as Veterans Administration Hos-

pitals and other facilities. The program 

goals mesh with the widely used “Guid-

ing Principles for Federal Leadership in 

High Performance and Sustainable Build-

ings,” which establish goals for facility per-

formance for Federal facilities. 

The free trial offer allows architects 

and owners to get a preliminary snapshot 

of possible design priorities for both new 

and existing projects. The Green Globes 

websites offer examples of various build-

ings which have benefitted from the as-

sessment and have received Green Globes 

awards. To learn more about the program 

and to get access to the 30-day free trial, go 

to www.greenglobes.com GT

   m o r e

i n f o
GrEEn buiLdinG initiAtivE (u.S. nEW And 
ExiStinG buiLdinGS) 
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Illustration shows the weighting of the criteria used in assessing projects 
under the Green Globes program. 

This manufacturing building was formerly a sports gymnasium and was 
remodeled to meet the needs of RenewAire, LLC, a manufacturer of 
high efficiency heat exchangers. The building renovation was assessed 
under the Green Globes program and was awarded two Green Globes. 
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Owner Works with Utility to Reduce Energy Bill

Three Rinnai tankless 
water heaters supply 
water at the set 
temperature at all 
flows, and save the 
owner energy. 

Owner of this Birmingham-area cleaning facility 
asked for help in reducing energy bills. A 25% 
reduction in gas usage was achieved. 
Photos courtesy Alagasco. 

the solutIons to reducIng com-

mercial and industrial energy bills are not 

always obvious, but with work and some 

help from your utility you can find them. 

An example is the steps taken at Champion 

Cleaners in Birmingham, Alabama. Here, 

a representative of Alagasco suggested the 

owner switch to tankless water heaters 

and replace a boiler. The owner now uses 

25% less gas at the facility.

Looking for an Answer
Champion Cleaners operates three laundry 

and dry-cleaning facilities near Birming-

ham, Alabama. At one of the facilities, the 

one in Vestavia, the owner, David White-

hurst, asked for help from his gas supplier, 

Alagasco, to reduce his energy bill. He also 

wanted achieve a better supply of hot wa-

ter when needed for cleaning operations. 

The Alagasco representative, Clay Er-

win, studied the installation looking for 

potential energy saving opportunities. He 

suggested that the owner replace an ex-

isting 100-gallon tank-type water heater 

with tankless units. In addition, he rec-

ommended replacement of an older boiler 

with a new high-efficiency vertical unit. 

The boiler selected was the Cleaver-Brooks 

Clearfire unit, with full- and part-load ef-

ficiencies up to 88%.

Consistent Hot Water
Owner Whitehurst had mentioned that 

one problem he had encountered was in-

consistent water temperatures when con-

ducting cleaning operations. Erwin found 

that the tank system was undersized for 

the periodic heavy hot water demands, 

and recommended replacement of the tank 

water heater with three tankless units that 

would supply on demand ample hot water 

at exactly the temperature needed. Three 

tankless units by Rinnai were installed on 

an exterior wall of the building. This also 

freed up indoor floor space that had been 

used by the tank water heater. 

With the improved system, all three 

units are used when Champion is operat-

ing its equipment at 100% capacity. How-

ever, when demand is lower, Champion 

saves energy by running just the number 

of units needed to produce hot water for 

the needed cleaning process. According to 

Whitehurst, “The new equipment is not 

just using less energy for every gallon of 

water, but also the precise temperature 

control gives me a spot-free garment, 

which is an improvement from my old 

water heater.”

Results Show at the Meter
Since installation of the new equipment, 

gas usage has dropped about 25%, using 

the same volume of hot water. The new 

equipment also reduced carbon emissions 

at Champion Cleaners by 25%. Whitehurst 

adds, “Never did I have to change the way 

I operate my business to achieve more effi-

cient results. Every part of the process was 

seamless — from planning to installation 

to follow up service.” GT

Tankless Solution  

Saves Money
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