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Improving Safety and Fuel Economy on Municipal Transit Buses

EMP’s aftermarket “Thermal Kit” solution proves effective on mass transit fleet

It was over a year ago when TriMet, the public transit agency for the Portland, Ore., metropolitan
area, got in touch with Engineered Machined Products, Inc. (EMP) to discuss the potential for fuel

economy and safety improvements for their transit bus fleet.
When speaking of rider safety, TriMet’'s Director of Bus Maintenance Tony Bryant noted, “these
hydraulic fans not only pose a drain on fuel economy, but can create a maintenance and safety
issue due to the hydraulics.” Bryant added, “The duty-cycle of transit buses are such that fan

engagement is very high and ram air is non existent.” Bryant had a strong interest in replacing the

hydraulic fan on TriMet's buses.
EMP’s thermal kit is an affordable retrofit solution that can easily be installed at vehicle refurbish

or during scheduled preventive maintenance. According to Ralph Bedogne, vice president of
EMP, “in comparison to a hybrid bus, a simple thermal retrofit kit offers greater payback, through

significant fuel economy savings across an entire legacy fleet.”

electric fans,

Having seen EMP’s robust and long-life
and
experience

commercial grade

understanding EMP’s and

capabilities to integrate them, Bryant quickly

knew he had the right partner to work with.
TriMet is now focused on building capability
to improve fuel economy and enhancing
passenger safety. Bryant said, “EMP has
engineering background and

significant

thermal management experience with

electrification of vehicles, from off-highway to the on-highwy segments. We wanted to leverage
that knowledge in our initial set-up for our municipal bus application.”
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EMP is located in northern Michigan and is a leader in the engineering development of thermal
and oil management systems. Having learned of TriMet's desire to integrate thermal solutions
into their municipal buses, Bedogne took action. Bedogne, EMP’s vice president of government
affairs and finance, quickly went to work to determine the feasibility of utilizing EMP’s thermal

management solution for the TriMet project.

Upon review of the New Flyer bus chassis and the Cummins ISL engine, the EMP engineering
team quickly realized that electrification of a municipal transit bus was very feasible. Bedogne
stated, “TriMet provides us with a good application to utilize EMP’s proven, production, electric
fans. Now referred to as EMP’s “thermal kit” solution, the electric fans use brushless motor

technology and thus have extremely high-flow, long-life and are fully controllable.”

Another advantage and a critical success factor to the EMP “thermal kit solution” is a larger
capacity alternator/generator to supply the additional electric loads. After shipment of the TriMet
transit bus to EMP’s technology center in northern Michigan, Bryant noted, “The team at EMP
moved quickly, taking about six weeks for the entire assessment, installation, testing and delivery
of a complete, state-of-the-art, full electric cooling system. This is a first of this kind for a transit

bus.

After installation of the cooling
system at EMP’s facilities,
representatives from EMP and
TriMet delivered the bus to
Arizona for extensive
testing.Bedogne  noted, “It
doesnt get any more
challenging and complex for
testing than in the harsh and
hot environments of Arizona,
including Davis Dam Grade.”
After a battery of field
performance testing, Bryant
was pleased and said, “the
EMP cooling system ran flawlessly and was able to easily and effectively cool the bus in all

conditions.”
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After rigorous testing, and upon passing all performance and safety requirements, the TriMet bus

was quickly returned to Portland for placement into active service.

“EMP’s cooling system initiative with TriMet has had a great record of accomplishment and
service”, according to Bryant at TriMet. Bedogne added, “this particular bus has been in
continuous service since March 2006, and has over 2,000 hours on the thermal fan pack, without

incident, with improved safety and better fuel economy.”

The fan reversal capability has done a great job of debris removal and keeping the heat
exchangers clean. Bryant added, “The most pleasant surprise has been the combined average of
over 10 percent improvement in fuel economy across all operating conditions,” which includes an

average of winter and summer months.

In the current era, where improved fuel economy is critically important, off-engine accessories are
a great way to provide significant fuel economy improvements. The duty-cycle heavily influences
the magnitude of the fuel economy improvement that can be realized. The higher fuel economy
benefits are directly related to stop-and-go driving, combined with vehicle acceleration rates.
EMP’s thermal kit solution helps make engines more efficient by only drawing upon the power

that is truly needed, thus enabling more engine power for propulsion.

According to Bedogne, “With the anticipated production pricing, the payback should be less than
24 months. TriMet has ordered several more systems and now other cities have signed up for

pilot programs to test the technology themselves.”

To provide a perspective on the relative cost implications of purchasing a new bus vs. retrofit,
Bedogne said that “for about the same cost of a single new hybrid electric bus, the buyer could
actually retrofit 25 existing buses, utilizing EMP’s Thermal Kit solution.” And, with an average fuel
economy improvement near 10 percent, the overall impact on the fleet fuel economy would be

much greater for about the same initial expenditure.
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“The relatively low-cost of EMP’s Thermal Kit also brings these fuel consumption advantages

within reach of smaller size transit fleets,” added Bedogne.

TriMet serves 575 square miles of the urban portions of the three county metropolitan area.
TriMet’s transit network includes 91 bus lines, 606 buses and a 44-mile light rail system. TriMet
carries more people than any other U.S. transit system its size. According to agency statistics,

63.1 million bus trips were made on TriMet transit buses during fiscal year 2006.

EMP is an engineering leader in the development, manufacturing and assembly of advanced
thermal management and oil management products and engine cooling systems for the on-

highway, off-highway, municipal, marine and military markets.

For more information, please contact Paul Harvey, EMP’s director of new business development

at (906.786.8404), paul.harvey@emp-corp.com. Ralph Bedogne, vice president of government

affairs and finance, can be reached at (906) 789-7497 or ralph.bedogne@emp-corp.com .




