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HVAC Solutions For Schools

t’s hardly news that America’s school buildings are aging. In

many areas of the country, school HVAC systems range

from the inefficient to the decrepit. HVAC systems are now

widely recognized as having a big impact on IAQ problems
among students and faculty, and making smaller system changes
is much preferred to building a new school.

According to Education Statistics Quarterly, “The median total
expenditure by school district in the nation was $8,007 per stu-
dent. This included current operating expenditures, capital outlays
(for school construction and equipment), expenditures for pro-
grams other than elementary/secondary education (such as adult
education and community service programs), interest payments
on long-term debt, and payments to state and local governments.”

The quarterly, a publication of the National Center for
Education Statistics (NCES, www.nces.ed.gov), stated, “A major
barrier to schools” improving their facilities is the substantial cost
involved. If schools are unable to obtain the funding they need to
perform maintenance or construct new buildings when necessary,
facilities’ problems multiply, which can result not only in health
and safety problems, but also in increased costs of repairs.”

Background Figures

According to the 1999 NCES survey:

* HVAC systems were reported to be in less-than-adequate
condition at 29 percent of schools.

* Ventilation was the environmental condition most likely to
be perceived as unsatisfactory (26 percent of schools).

Each of the following environmental conditions was rated as
unsatisfactory by about one-fifth of the schools: heating, IAQ,
acoustics or noise control, and physical security. Twelve percent of
schools reported unsatisfactory lighting.

* About one-third of the schools reported unsatisfactory ener-
gy efficiency.

* Three-quarters of schools reported that they needed to
spend money on repairs, renovations, and modernizations to
bring their onsite buildings into good overall condition.

The total amount needed by schools was estimated at approx-
imately $127 billion.

* The average dollar amount for each school needing to spend
, on repairs/renovations was about $2.2 million. The average cost
per student was $3,800.

* Approximately one-fifth of the schools indicated that they had
less-than-adequate conditions for life safety features, roofs, and elec-
tric power. About one-quarter reported less-than-adequate condi-
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Mat-faced Micro-Aire duct board from Johns Manville will provide lower
installation costs and long-term energy savings for Carbon Hill
Elementary School in Walker County, Ala.

tions for plumbing, exterior walls, finishes, windows, and doors.

According to projections published by the NCES, “from 2000-01
to 2012-13, current expenditures in constant 2001-02 dollars per
pupil in fall enrollment are projected to increase from 14 to 37 per-
cent, depending on the alternatives schools choose to solve their par-
ticular problems.”

The following cases demonstrate the kind of effect HVAC equip-
ment selection can have on ventilation, IAQ, acoustics, and especial-
ly, the bottom line.

Ventilation And Acoustics

Alabama spends slightly more than the national average on
school capital expenditures. However, repair budgets can be
altered in an instant due to damage from a natural disaster.



Ron Bjorklund, district-wide maintenance at Robbinsdale (Minn.) Area School

District 281, inspects one of the air-handling units. The school installed UVC
lights to help prevent mold growth.

On Nov. 10, 2002, a tornado cut a 43-mile-long, 1,100-foot-wide
swath of destruction through northwest Alabama. At 7:10 p.m., it
reached the rural town of Carbon Hill and plowed through the town’s
elementary school. No children or teachers were on campus, so no one
was hurt, but the school building was destroyed. The Walker County
School District organized a plan to rebuild.

With the perception of ventilation being subpar in many schools, it’s
not surprising that the designers for the new school building paid close
attention to the new ventilation system.

The mechanical engineering firm, Edmonds Engineering
(Birmingham, Ala.), requested estimates for lined sheet metal air ducts.
Fluctuating sheet metal prices, however, raised the estimated cost higher
than the district’s budget could handle.

“This school is a $15 million project, but we’ve had to work hard to
stay within budget,” said Dan Blackman, vice president of Edmonds
Engineering. Charnging to fiberglass duct board lowered the cost
approximately $120,000, Blackman said.

Operational sustainability was also part of the engineers’ mandates.
Mickey Barrentine, maintenance supervisor for Walker County Schools,
explained, “We would not have installed it if it was only going to save
money during construction and still cost us money down the road.”

According to manufacturer Johns Manville, Denver, fiberglass duct
board delivers conditioned air at the desired temperatures, and reduces or
eliminates condensation problems. Moreover, “standard fiberglass duct
board installation methods provide extremely low system leakage, enhanc-
ing comfort and minimizing energy loss,” the company said.

The NCES survey also cited sound control as being critical.
“Classrooms can be noisy places,” pointed out architect Rick Lathan. “The
duct board is going to do a lot to dampen the sound that travels through
the duct system, including cross talk from other classrooms and air-han-
dling noise.”
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BEST PREVENTION:
Reduces spread of infectious
diseases by up to 90+%, for
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Single-ended UVC Emitters are ideal for rooftop air han-
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The cleanliness of the UVC-treated coils at
Robbinsdale schools has been verified by petri
dish testing of samples from coil surfaces.

Ohio falls close to the middle of capital
outlay expenditures, at $429 per student.
Mason City Schools is one of Ohio’s
largest and fastest-growing school dis-
tricts, serving more than 9,000 students in
seven buildings. The school district
recently held a competitive bid process for
a $1.8 million contract to supply air-han-
dling and climate control equipment.

Construction will include the new
Mason City Schools Early Childhood
Center and an addition to the
Intermediate Campus. Trane, Piscata-way,
N.J., will supply a 300-ton RTAC chiller,
modular air-handling units, variable air
volume (VAV) controllers, and its Tracer
Summit building automation system.

The chiller complies with standards
for energy efficiency developed by the
American  Society of  Heating,
Refrigerating, and Air-Conditioning
Engineers (ASHRAE),

According to Shelly Benesh Hausman,
public information officer, Mason City

Schools, “This contract will allow us to
integrate all of our different school build-
ings into one common system operated
and maintained by Trane equipment and
controls.”

“The chiller is engineered for lower life-
cycle costs and reliability through design
simplicity, which is particularly important
for schools,” said Gary Luepke, senior sys-
tems engineer, Trane.

The manufacturer has supplied Mason
City Schools with HVAC equipment and
controls since Mason Middle School was
built 10 years ago. The district has had a
maintenance contract with Trane since 1997.

In 2002, Mason City Schools built a
new high school and community center,
and the manufacturer provided equip-
ment, controls, and a daily on-site service
technician throughout the first year for the
construction project.

“Education facilities across the country
are looking for ways to improve learning
environments for students and lower oper-
ating costs,” commented Luepke.

The company also will provide HVAC
systems for New Bethel Middle School,
Bryant, Ark., where capital outlay expen-
ditures are $278 per student.

The school is looking to receive the title
of “first high-performance and Leadership
in Energy and Environmen-tal Design for
New  Construction and  Major
Renovations (LEED-NC) Green Building
Certified school to be constructed in
Arkansas” LEED is the United States
Green Building Council’s (USGBC) vol-
untary standard for developing sustain-
able buildings.

The company said its performance
contract with the middle school will guar-
antee more than $50,000 in energy savings
and more than $38,000 in cost savings
over 15 years.

Minnesota is tied with Alabama in its school
capital outlay expenditures: $481 per stu-
dent. In Robbinsdale Area School District
281, officials wanted to use some of that
outlay to renovate HVAC equipment with
an eye toward improved IAQ, sustainability,
and maintenance savings. The district com-
prises a K-12 student population of 13,000.

According to Ron Bjorklund, district-
wide maintenance, an extensive renovation
program is now underway. “We have grad-
ually been replacing unit ventilators with
central air-handling units [AHUs] that

Two different types of UVC Emitters™ have
been used in the Robbinsdale Area School
District: double-ended (DE) units and single-
ended (SE) units,

supply tempered air to fan coil units with a
dedicated outdoor air path,” he said.

The systems combine CO monitoring,
heat recovery wheels, and MERV 8 (30
percent efficiency) air filtration.
Ultraviolet-C (UVC) lights were installed
opposite the cooling coils in the AHUs to
help prevent mold growth while killing
bacteria and viruses, Bjorklund said.

Approximately half of the district's 90
AHUs are equipped with UVC lights from
Steril-Aire Inc., Burbank, Calif. Bjorklund
said that the UVC-treated coils appear
clean even after three years with no sign of
mold growth — which was verified by test-
ing petri dish samples from coil surfaces.
Maintenance required on the UVC devices
is the annual tube changeout.

“Our indoor air quality is 100 percent
better than what we had with unit ventila-
tors,” Bjorkland stated. “In at least one facil-
ity, we believe there has been a decline in
respiratory illnesses since the renovation.
We will continue to monitor results.” ®
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