field notes

Building for Better Breathing

When my family and I had our home
built here in North Carolina, good ven-
tdlation and air filtration were top prior-
ities because my daughter has problems
with allergies and asthma. We consid-
ered occupant health and comfort,
combustion safety, building and equip-
ment durability, and energy efficiency.
Before construction began, we made
simple but important decisions con-
cerning siting, foundation, framing,
insulation, exterior surfaces, and heat-
ing and cooling systems. We figured
that high-quality air filtration and venti-
lation systems would add very little to
our installation and operation costs.
And we were right.

Simplicity for Savings

The first step we took to keep energy
costs low was correctly orienting the
house and the windows. We faced most
of the windows south, for solar-temper-
ing. Next, we created a simple design,
without complex gables, transitional
ceilings, or unusual room layout. This
allowed the framers to take a straight-
forward approach to the job, leaving
less chance for gaps, ill-fitting members,
and other mistakes. While you don’t
have to opt for a simple design in order
to save energy, doing so certainly makes
it easier and less costly.

The simple design also made it easier
to build a continuous air barrier and
insulation layer. The home has R-30
insulation in the ceiling, R-19 in the
walls, and R-22 in the floors (the local
code requirements are R-30, R-13, and
R-19, respectively).I made sure the insu-
lation was properly installed for maxi-
mum effectiveness; that is, the material
was installed in all the right places, was
not compressed anywhere, and was con-
tinuous—there were no gaps.

The windows we chose are simple,
too. They are moderately priced, with
separated metal frames and plain dou-
ble-glazed glass. The doors are foam-
core steel with double-glazed windows.
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I feel that you don’t have to have some
kind of “magic windows” that cost a lot
in order to have comfortand efficiency.

To promote durability and avoid
moisture problems, we made sure that
the crawlspace was sealed and that
vapor-retarding plastic sheeting was
used to completely cover the crawlspace
floor and walls (see “Educating
Builders, Updating Codes,” HE
Mar/Apr 98, p. 35). We put plastic
sheeting under the pier footers and
sealed it to the rest of the ground cover
to keep moisture from wicking up
through the concrete.

The Heat Is On—Low

To select the right sized heat pump, I
began with a Manual | room-by-room
load calculation. The heat pump system
we chose (a 13 SEER) met both the
temperature and the humidity
demands calculated for the house. It’s
important to note that, for our almost
1,800 ft? house, we have a 1.5-ton heat
pump (which equals about 1 ton per
1,200 ft?). The heat pump is controlled
with a simple, old-fashioned mercury
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bulb thermostat that cost just a few dol-
lars rather than one of the expensive,
programmable units that range from
$50 to $150 or more. Since the heating
and cooling system is so well matched
to the house, we just set it and forget it.
Given the correct sizing and installation
of the system, itis more energy efficient
to keep the thermostat setting the same
all the time rather than allow the house
to get too cold and then force the sys-
tem to work longer than it should in
order to reheat it.

Testing the Contractor

Being aware of the many problems
associated with leaky ducts, I knew that
the first step was to choose an HVAC
contractor who specializes in installation
quality guarantees. Since I work in the
business, I knew what to ask potential
HVAC contractors before selecting one.

Typically, I would request a room-by-
room load Manual J calculation, and
system specifications based on those
results; I would get references; and I
would ask what kind of tests the con-
tractor does. At the minimum, they
should perform Duct Blaster and
blower door tests. It is essential that they
use mastic to seal the ducts. I would also
find out what kinds of ongoing training
they and their crew have had, what they
do for quality control, and what kind of
guarantee they would agree to.

By choosing the right HVAC contrac-
tor, I ensured that the duct system was
correctly designed for my house and
was installed to be airtight. After instal-
lation, Design Aire owner Jack Orum
and I pressure-tested the system with a
duct blower to confirm that it did not
leak—at all. After the air filters were in
place, we measured and properly
adjusted the total system air. We made
sure the refrigerant charge for the heat
pump was accurately calculated, mea-
sured, and installed, and that the air
flow to each room was measured and
balanced. We provided return air-flow
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paths from each room would  otherwise  be

back to the central return,

Filter Effectiveness

with code-compliant door
undercuts; and we installed
an extra return register
and duct in the master
bedroom so that, when the
bedroom door is closed,
the house would still be
pressure balanced.

Filter for Life

All forced-air central
heating or cooling systems
use some type of filter.
However, most homeown-
ers are unaware that the
standard 69¢ fibermesh
furnace filter is designed
only to protect the furnace
or heat pump, not to pro-
tect people’s lungs. Testing
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exhausted with the stale
outgoing air. And since
equal amounts of exhaust
and supply air are going
out and coming in all the
time, the air pressure in
the house is neutral with
reference to the outside,
meaning the house is nei-
ther sucking air in nor
blowing it out. With this
balanced ventilation system
in operation, we breathe
fresh outdoor air all year
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long. We avoid the
unpleasant and often
unhealthy “new house”
smells that come from out-
gassing chemicals.
Another simple step I
took to improve ventilation
was to be sure that the

ADVANCED ENERGY

has shown that these filters  Figure I.
remove less than 20% of all

particulates and are almost

For many particles, a pleated paper filter is as good as an electrostatic pre-
cipitator. It's also more dependable. And almost anything is more effective than the fur-
nace filters that come standard on most units. We chose simple pleated paper filters
for our home.

ducts from the standard
exhaust fans in both bath-
rooms and from the
exhaust hood over the

completely useless for
removing smaller airborne
contaminants like smoke, dust, bacteria,
and viruses.

I used 2-inch paper-media pleated fil-
ters in each return grille; these offer a
tremendous increase in filtering ability
for just a few dollars (see Figure 1). I
need to change them every three
months. I also installed a special 6-inch
pleated Space Gard filter at the heat
pump air handler located in the crawl-
space. These filters are changed once
each year and cost about $17 each; they
have pores small enough to trap
65%-90% of most pollen, mold spores,
animal dander, and hair, and even do a
good job of removing airborne fibers,
skin flakes, and some bacteria. Their
pleated design yields much greater sur-
face area than a flat filter, allowing less
resistance to air flow and a longer useful
life. Plus, they're easier to maintain.
Some other types of filter, such as elec-
trostatic precipitator (ESP) filters,
require continuous maintenance in
order to work well. If they lose their
charge and stop filtering, you may not
know it for weeks—by then, your coil is
dirty. In contrast, the 6-inch pleated fil-
ter has a good efficiency rating and is
simple. Note that every extra filter adds
static pressure drop, and the system
must be designed with that in mind.
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Let It Flow

Many home designers today seem to
think we can have either tight, energy-
efficient homes orfresh air. Proper ven-
tilation allows both.

To ensure proper ventilation of my
home, I installed a balanced mechanical
ventilation system that provides filtered
outdoor air to each room in the house,
continually removing stale, contami-
nated air at the same rate. It operates 24
hours per day, removing pollutants that
are released from construction materi-
als, household chemicals, and the like.
The particular ventilation system I
installed is an energy recovery ventilator
(ERV) made by Honeywell, the ER200-
ERV. This one cost about $1,000
installed (including ductwork and con-
trols), but other ERVs run from $600 to
$2,000. Its installation as a separate sys-
tem with simple direct ducting did not
interrupt the construction schedule. It
used 1,157 kWh in the first year. This
type of ventilator is designed to strip out
much of the moisture and heat from the
incoming air during the summer and
transfer it to the exhaust air, thus reduc-
ing the load on the conditioning system.
During the winter, the ERV retains
much of the moisture and heat that

kitchen range were all tight
and ran smoothly to the outdoors.

The Devil Is in the
Materials

Along with cleaning the air of partic-
ulates and keeping allergen concentra-
tions lower, the ventilation and filtration
systems remove volatile organic com-
pounds and other natural and artificial
pollutants from the indoor environ-
ment. This is important, because toxic
chemicals from new furniture, carpets
and the like can be hazardous (see
“Occupants Pollute Healthy Homes,
p. 6). To help offset these problems, I
also chose construction materials and
furnishings with fewer sources of out-
gassing chemicals. Furthermore, since
our heat pump is sized correctly and
removes excess internal humidity, the
indoor air has the right moisture con-
tent for human health, while discourag-
ing the growth of mold and dust mites
in clothing, bedding, and furniture.

To avoid the pollution and safety
issues surrounding combustion appli-
ances, I chose an all-electric heating
and cooking design. This eliminates any
combustion by-products from the air
(unless you bum your food) and greatly
reduces the associated fire hazards.
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Our family’s choices are not the only
options; there are many choices to make
for ventilation systems, construction
design, and finishing and furnishing
materials. It’s important to investigate
each of these before buying, building,
or remodeling your next home and to
remember that even ordinary, simply
designed homes can be comfortable
and energy efficient. We avoided the big
mistakes—exposure to auto exhaustand
combustion by-products; conditions that
might cause excess moisture to con-
dense in the house; misaligned and dis-
continuous air barriers and insulation;
and installing leaky ducts, leaky duct
insulation, or leaky duct vapor barriers.
We made the most important choices in
getting the ductwork right; sizing the
HVACsystem correctly by using load cal-
culations to select equipment; making
sure the system had the right air flow
and refrigerant charge; getting the right
air flow to each room, upgrading the fil-
tration; and sealing the crawlspace.
Because of these choices, our house is
living up to its full potential.

The simple, energy-efficient design and low-cost features of our home, plus a state-of-the-art ventilation sys-
tem, means we have the cleanest air possible while keeping energy costs low.

We love our new home. It’s the most
comfortable house we’ve ever lived in
or visited. Even though it s fairly ordi-
nary, it has no drafts, excessive humid-
ity, high energy bills, odors, noises,
or hot and cold spots. Instead, what
we have is an energy-efficient and
extremely comfortable home.

My daughter feels her home is a
haven to retreat into when her allergies
to everything in the outside world are

causing her problems. This means that
her stress levels are lower, and because
she is less exposed to allergens, her sen-
sitivity levels are a bit lower as well. She
says the only bad thing about the house
being so tight is that she can’t hear the
rain on the roof.

Bruce Davis is a building science specialist
with Advanced Energy’s Applied Building
Science Center in Raleigh, North Carolina.

Don’t miss your chance to
join EEBA in Washington,
D.C., next October. The
1998 Excellence in
Building Conference will
bring the world’s leaders
in building technology
with the nation’s policy
makers. This is a rare

opportunity to meet

demonstrate your

successes with building

vision for the future.

Energy Efficlent Bullding Assoclation Inc.
2950 Metro Drive, Suite 108
Minneapolls, MN 56425
812-851-9940 Fax 812-851-9507
www.eeba.org
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