CaseInPoint
UFAD controls account for
savings at IRS campus



The newly developed Internal Revenue Service (IRS) Kansas
City Campus sits on 27.5 acres of land just south of the landmark Union Station and west of the Liberty Memorial. It is home to
nearly 3,000 full-time employees and up to 5,000 seasonal workers,
who are enjoying advanced indoor environmental and comfort control systems among other amenities.
U.S. Engineering Company and The Fagan Company, both headquartered in Kansas City, played key roles in the $370 million project
that involved substantial renovation and new construction. Johnson
Controls, Inc. worked with both companies to supply a 26,000-controlpoint Metasys® BMS and a YORK FlexSys™ underfloor air distribution (UFAD) system. The system incorporates an advanced design and
serves more than half of the facility’s 1.14 million sq ft of office space.
MAIN STREET HVAC
Kansas City’s historic Main Post Office — originally opened in
1933 — anchors the northeast corner of the campus and serves as
the administrative building. It is now called the Pershing Building.
Stretched across the western portion of the complex are three massive processing wings, all connected through a “main street” circulation design. The processing side is referred to as the Pennway Complex and includes a parking garage with 3,800 spaces.
Plans for the project date to January 2000, when the IRS, the U.S.
General Services Administration (GSA) and Jacobs Facilities, Inc.
developed a vision for the optimal building configuration that the
IRS would use for its new campuses. All the key components have a
new design theme that acknowledges the IRS culture, visual aesthetics, and use of space in the years to come.
The GSA and the IRS selected Pershing Road Development Company,
LLC, — a partnership of DST Realty and Premium Finance — to construct the build-to-suit complex using the Main Post Office. A key component to the IRS’ long-term business strategy was to have a modern facility that accommodates changes in workflow programs and technology.
Thus, the processing wings were designed to be shut down individually
for maximum flexibility and efficiency during non-peak hours.
BNIM and 360 Architecture designed the campus. The challenge
for the design team was integrating a new 660,000-sq-ft addition
onto the existing 475,000-sq-ft Main Post Office. Construction began in February 2004 and was completed in December 2006.
A BMS IN CONTROL
The Metasys BMS from Johnson Controls integrates control and
operation of the UFAD system, as well as a variety of other systems
including a Systecon chilled water VFD pump control system; a Liebert Sitelink CRAC automation system; a power monitoring and
switch gear systems; 32 AHUs; 700 VAV boxes (existing post office
building), and a Vulcain addressable CO monitoring system (in the
parking garage).
The system includes an advanced graphics package for easy monitoring and control of all systems on the network. The Metasys system’s BACnet field controllers provide continuous adaptive control
so HVAC equipment “self-tunes” in response to seasonal changes and
system dynamics, reducing commissioning time. Eliminating the need
for manual intervention also ensures optimum equipment function,
lowering operation costs, and maintenance and repair expenses.
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A 26,000-control-point UFAD at the IRS Kansas City Campus
includes 3,800 in-floor VAV boxes and 300 fan-powered boxes
to keep the air in a comfortable range of 60°F to 63°. A BMS
integrates and controls the UFAD as well as a chilled water VFD
pump control system, 32 AHUs, and 700 VAV boxes.

ALL ABOUT FLEXIBILITY
The UFAD was specified for the campus for a variety of reasons. First,
GSA favors raised access floor design wherever possible in new facilities. UFAD is flexible and can be changed, as needed, to suit facility
and personnel needs, and provides precise comfort control, with the
ability to individually adjust airflow at each in-floor diffuser.
Further, DST Realty already had successful projects in the region. “Experience with underfloor air distribution was a ‘tremendous help’ in organizing manpower on the IRS project,” noted Mike
Crabtree, project manager for The Fagan Company. “We finished on
time and on budget.”
A central chiller plant provides cooling to the entire facility. In each of
the three processing wings, six AHUs are positioned on a mezzanine level,
pressuring the underfloor plenums on the floors above and below.
Some 500 zones are individually temperature-controlled. The
UFAD system includes 3,800 in-floor VAV boxes and 300 fan-powered boxes. The terminal units in this second-generation FlexSys system employ an “air valve” that automatically modulates individual
terminals to maintain thermostat setpoints closely.
YORK FlexSys systems operate at a low design pressure, which helps
maintain airway integrity by minimizing air leakage. The system supplies
air at 60°F to 63° for a comfortable and energy-efficient UFAD system.
“All parties including Johnson Controls and YORK were involved
in the design process,” noted Justin Apprill, pre-construction manager for U.S. Engineering. “They answered all of our questions in
determining whether or not the YORK Generation 2 system was the
best system for this application. And, they showed us how the control system would be integrated.”

Single project team approach
delivers LEED® Gold to North
Woods



The Northland Pines School District (NPSD) in Eagle River, WI
is the proud owner of the first LEED® Certified School in the
Badger State. The school district, located in the state’s North Woods
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The Northland Pines School district sought high levels of IAQ,
site protection, and energy and water conservation in its new
high school. A D-B approach to its HVAC design was guided
by a need to balance three critical considerations: to keep an
eye on first costs, to achieve energy savings, and to provide a
healthy, comfortable indoor environment.
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A GREEN VISION
The Hoffman D-B approach, Total Project Management: Vision
Taken to the Power of Green (TPMg), provided a single project team
from planning through construction and post-occupancy monitoring. The approach also provided a single responsible party in working closely with the NPSD. These were key elements in delivering a
LEED Gold project at $115/sq ft on budget and on schedule.
NPHS, which opened for the 2006-2007 school year, encompasses
250,000 sq ft contained within a brick two-story building that includes an atrium commons area, an auditorium, and a field house
with basketball courts and a track. Hoffman completed the project
for $29 million, including LEED certification-related costs and the
enhanced LEED commissioning requirements.
Hoffman recommended Fredericksen Engineering (Mequon,
WI) to design the school’s HVAC system. In the case of the NPHS,
not only did they manage to live within the owner’s budget, but they
did so while achieving LEED Gold certification status.
Fredericksen’s design for the HVAC system was guided by a need
to balance three critical considerations: to keep an eye on first costs,
to achieve energy savings, and to provide a healthy, comfortable indoor environment.
THE WET SIDE
The wet side of the HVAC system consists of a hot water boiler plant
and a chilled glycol cooling plant. The boiler plant pumping is config-
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region, turned to Hoffman, LLC (Appleton, WI) for its extensive experience in designing and constructing sustainable schools in cold climates. Hoffman provides fully integrated planning, architectural design, and construction management services using a D-B approach.
The Northland Pines High School (NPHS) project presented numerous challenges, including a tight design and construction schedule that had to accommodate the long northern winters, plus a fixed
budget set by referendum. These challenges were amplified by the
need to work immediately adjacent to the existing high school building that was deconstructed in after school was out in June of 2006.
9:41:57 AM
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OTHER GREEN MEASURES
The design also incorporated extensive daylighting measures, and because of the cold
winter climate, extra insulation was placed
within the school’s walls. As part of the
LEED process, over 80% of construction
waste was either recycled or salvaged. Water
conservation measures include use of waterless urinals and low-flow lavatories.
Electricity use data for the first five months
of operation indicate the electricity use is
within 7% of the pre-construction model estimates. Electricity is estimated to be two-thirds
of the energy bill. Natural Gas use evaluation
is currently underway as data for a complete
heating season becomes available.
The lessons in sustainable design are being directly transferred to the students and
teachers at the high school. Energy use data
are being logged on the Johnson Controls
system and provided for instructional purposes through the school’s Intranet system.
“Northland Pines High School is a great
building that delivers energy efficiencies and
maximum indoor comfort,” said Michael
Richie, superintendent of schools. “We’re very
pleased with the outcome of this LEED project. For a cold environment, its heating system
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ured in a primary-secondary arrangement.
The system comprises eight Patterson Kelly
Mod-U Fire non-condensing boilers for optimal heat recovery, two Taco FI Series base
mounted pumps to serve the secondary loop,
and eight Taco 1600 Series inline pumps to
serve the primary hot water loop. The secondary pumps are served by VFDs to allow
the pump flow to match the building’s load.
The chilled glycol plant pumping is also
configured in a primary-secondary arrangement. The system comprises a 425 ton air
cooled Trane chiller and two base-mounted
Taco pumps. To allow the pump flow to
match the load in the building, a VFD serves
the secondary pump. The pumps were sized to
match the anticipated peak load only, a move
intended to reduce installation costs and also
produce more efficient pump operation.
Fredericksen designed the heating system
for -25°F, reflecting the harsh winter conditions experienced in Eagle River. The harsh
winter, however, does not preclude the need
for air conditioning, and the chiller was sized
for 88° summer conditions. Tower Mechanical Services of Oshkosh, WI, installed the
HVAC system, which merited seven points
under the LEED certification process (Energy & Atmosphere category).
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delivered perfect comfort this past winter and promises us significant
energy savings from one heating season to the next.”

Michigan school district
beholds the power of corn



Like thousands of districts around the country, Merrill Community Schools, a district that serves over 800 students in Saginaw County, MI, faced tight budgets, inefficient building systems,
and rising energy costs. But while the district wanted to make infrastructure improvements and cut its utility bills, it didn’t want to
place an additional burden on the community. So turning to taxpayers for assistance or redirecting money was out of the question.
With no money to allocate to building renovations, the district
started searching for alternative methods to tackle its facility and
energy concerns. School officials knew they needed a solution that
would go beyond a few new pieces of equipment and minor repairs.
They also targeted improvements that would have a lasting and positive environmental impact. However, they didn’t know the outcome
would be one for the record books.
INEVITABLE CHANGES
“We had 25-yr-old technology with inefficient and failing heating
systems,” said John Searles, superintendent of Merrill Community
Schools. “Classrooms would be 85°Fin the winter and doors would
be open. We were literally paying to heat the outside.”

A corn-burning boiler, powered by 7,200 bushels of corn each
year, is expected to decrease the Merrill Community School
district’s reliance on fossil fuels and to reduce annual energy
costs by $10,000.

Combined with a leaky roof at the high school and recurring
maintenance needs at the district’s other facilities — elementary
school, middle school, and administrative buildings — upgrades and
renovations were essential. A 30% to 40% increase in utility prices also
sparked an interest in looking at creative, renewable technology.
District officials chose Honeywell to help provide insight and solutions
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for their needs. The resulting project was made
possible by an energy conservation improvement bond from the Michigan Municipal Bond
Authority, which allows schools to implement
performance contracts and provides the initial
capital for improvement projects.
The district will save $1.4 million in energy
and operational costs because of the Honeywellled improvements. The company guarantees the
energy savings will pay for the upgrades over the

term of the 15-yr contract so the project will not
affect the district’s operating budget.
UNIQUE UPGRADES
Based on the district’s desire for a renewable
component, Honeywell installed a cornburning boiler to heat the district’s middle
school by turning bushels of corn into usable energy. The school is the first school in
Michigan — and one of the first in the na-

tion — to use this alternative fuel technology as its main source of heat.
The boiler, powered by 7,200 bushels of corn
each year, will decrease the district’s reliance on
fossil fuels and is expected to reduce annual energy costs by $10,000, a significant increase over
the projected $2,000 the district would have
saved with a new, traditional gas boiler.
“We looked into many options, but corn’s
availability, pricing stability, and clean,
emission-free burning properties made it
especially appealing,” Searles said.
Other renewable energy work includes the
addition of a waste oil heater in the maintenance building, which will help the district realize more than $2,000 in annual energy savings. The heater will run on waste oil collected
from the district bus garage, further decreasing the district’s reliance on natural gas.
Another significant project was upgrading the district’s existing control system to
Honeywell Enterprise Buildings Integrator™
(EBI), a facility management platform that
integrates HVAC, security, life safety, and
other core building functions. Through EBI,
the district can monitor and control individual pieces of HVAC equipment across the
district from a single workspace.
In addition, EBI immediately notifies
facility personnel of any abnormality, such
as a downed boiler or a classroom that becomes too hot, allowing the district to better
deal with issues as they arise. Honeywell also
helped the district lower energy consumption and increase savings by installing energy
efficient lighting with occupancy sensors in
all district buildings, performing boiler tuneups to ensure optimal performance, andinstalling a new roof on the high school.
Besides the financial and environmental benefits, Merrill plans to use the cornburning boiler and other improvements as
an educational tool to teach students about
renewable energy and the environment.
“We’re trying to be better advocates of the
environment while providing students with
an improved learning space,” Searles said.
“Hopefully more schools will follow suit.”

Commercial water
heater delivers
‘Hardee’ solution
at fast-food restaurant



Replacing “like-for-like” is practically
standard operating procedure in the
world of commercial water heaters. If a piece
FREE INFO: 41
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This Hardee’s restaurant, part of a chain
of the largest privately owned franchisee
of Hardee’s nationwide, overcame water
heater problems with the installation of a
new unit that maintains an ample supply
of 160°F water for dishwashing and other
cleanup chores.

of equipment has met the demand for hot
water until the “twilight” of its career, why
monkey around with something different?
Source a fresh version of what’s already in
place, have it installed and get back to business-as-usual ASAP — right? Not so fast!
When it finally came time to replace the
heat pump water heater at the Hardee’s restaurant at Azalea Plaza in Wilmington, NC,
management knew that a “like-for-like” replacement strategy was not the best choice.
“We are receptive to innovative technologies, especially if they will yield greater energy efficiency,” explained Rick Hammock,
director of facilities management at Boddie-Noell Enterprises in Rocky Mount, NC.
Boddie-Noell is the largest privately owned
franchisee of Hardee’s nationwide, with 306
locations in four Southeastern states.
However, the search for something new
and more energy efficient was not the main
driver in Hammock’s decision-making process. The old heat pump heater was efficient
enough; it just wasn’t effective, routinely
failing to provide enough hot water during
periods of peak demand.
THE DREADED POST-LUNCH
LETDOWN
The shortfall in performance was especially glaring in the hour or so following the
lunch-time rush when the restaurant’s staff
was busily washing pots, pans, and dishes,
as well as cleaning the floors in anticipation
of the evening traffic. “We often had to wait
for the heat pump unit to recover before

we could begin those cleanup chores,” said
regional facilities manager Pete Colletti,
whose area of responsibility encompasses
the Wilmington Hardee’s.
In consultation with Richard Pettyjohn
of RepSouth, the North Carolina sales agent
for Rheem Water Heating, Hammock chose
to install something completely different:
an Eclipse Commercial Electric Water Heater, with an input of 24 kW, 85 gal of storage, and a recovery capacity of 124 gal with
a 80°F rise in temperature. Beyond these
specifications, Hammock was attracted by
the Eclipse’s 10-yr tank warranty.
The 10-yr protection stems from the
construction of the unit’s seamless, blowmolded polyethylene tank that prevents the
kinds of rust and corrosion that can sharply
curtail the operational lives of conventional
water heaters. Because it is nonferrous, the
tank needs no corrosion-fighting anode
rod, which averts any potential odor problems due to the chemical makeup of the local water supply.
A RAISING OF THE EYEBROWS
Boddie-Noell’s openness to new technologies made it receptive to the Eclipse, although
Hammock said, “I raised my eyebrows at
first” at the unit’s dent-resistant, molded
polyethylene outer jacket. “But I have come
to see this feature as another plus.
“A restaurant offers many challenges
where the water heater’s exterior. The polymer jacket seems to be more durable than
the typical metal exterior,” he continued.
“With this in mind, I don’t see corrosion
being a problem.” Hammock added that the
unit’s comparatively light weight — 165 lbs
— made it easier to handle during installation.
However, the top benefit of the new water heater is found in its ability to meet the
restaurant’s hot-water demand. BoddieNoell contracts with EcoSure Audits to visit
its restaurants every four months “to assure
we are maintaining the highest standards
of the restaurant industry,” said Hammock.
One of the key checks performed by EcoSure involves measuring the temperature of
the water at certain appliances.
“We expect 160° in our three-compartment pot sink where the dishwashing is
done,” he continued, “and we maintain 105°
to 110° water at our hand sinks. The heat
pump struggled to maintain those temperatures, but we’ve had no hot water problems
with the Eclipse.” ES

Choose from...

- Low silhouette
- Hooded roof ventilator
- Standard upblast design
- Direct or belt drive

Standard features...

- Heavy duty construction
- Welded steel base
- Galvanized damper section
- TEFC industrial motor
- Cast aluminum impeller
- Spark resistant design

CFM ROOF VENTILATORS ...
ANOTHER RUGGED, YET SIMPLE
AIR MOVING SOLUTION FROM
CONTINENTAL FAN.

better AIRFLOW by DESIGN

TM

Continental Fan Manufacturing Inc.
203 Eggert Road, Buﬀalo, NY 14215
Tel: 800-779-4021 Fax: 716-842-0611
www.continentalfan.com
FREE INFO: 51

w w w. esmag a zin e. co m
ESM08074Contfalls.indd 1

23
7/11/07 9:49:52 AM

