

















and to provide 100% capture at times when solar gain is
desired. See Photo 1 previous and Photo 8 below.

Photo 8: 100% summer shading of sunspace windows

4.10 Sunspace Floor Coils

The sunspace floor is a reinforced 12” concrete slab situated
above the lower level family room. It is insulated from
below. The slab has 13 coils thru which water on the way to
the electric water heaters is circulated (Previous Photo 2).
The home is equipped with a cistern to collect rain water for
all water needs. The cistern bladder tank pump draws water
from the cistern and supplies the home. Before water feeds
the water heaters, it passes thru the sunspace floor coils,
then feeds the standby storage tank that feeds the water
heaters.

4.11 Additional Hot Water Storage

The home is designed for an additional large volume of hot
water storage. The heat to this water will eventually be
supplied by solar panels. It is this storage that will supply
the water to air heat exchanger in the warm air distribution
ductwork and can also provide finishing heat for the hot
water supply to the electric water heaters.

5. THE BOTTOM LINE

The home’s performance is quite remarkable. As previously
mentioned, the energy use index number is about the best
one can achieve without solar DHW and PV. This has been
verified by comparison to other structures built utilizing
various methods of super energy efficient construction.
Solar DHW and PV are in the offing.

A current quote from a PV installer indicates that a 5 KW

PV system averaging 4.2 solar hours per day would produce
640 KWh of energy per year, producing $64 in monthly
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electrical energy savings and $127 in monthly solar
renewable energy credits for a net monthly benefit of $191.
Since average monthly energy costs are $220, this leaves a
net outlay of $29 per month for the cost of electricity.
However, this does not take into account the benefit to be
received from the eventual additional hot water storage
mentioned in Section 4.9.

The bottom line is that without much additional effort, since
the home is ideally situated for solar, net zero or near net
zero performance is very possible, even likely.

The cost of the PV system cited above would be $39,000.
The federal tax credit would be $11,700. With monthly
savings of $191 per month, simple payback is less than 12
years. However, this does not take into account yearly
escalating cost of energy since the cost per KWh used in the
analysis was fixed at $0.10 per KWh.

Similar or better results are possible for solar domestic hot
water efforts.

6. IFIHAD IT TO DO ALL OVER

There is not much that | would do differently if | were
starting over. One item deals with addressing insulation for
the foundation. Most likely | would use a snap and lock
insulated concrete forming system (ICF) that installs similar
to “Lego” building blocks and provides the strength of a
reinforced concrete foundation with insulation both interior
and exterior to the poured and cured concrete. This system
allows direct fastening of drywall to the spacer ties at the
inside surface of the interior foam board, and placement of
cementitious coating to the outside surface of the exterior
foam board for impact resistance and aesthetics.

A second item involves construction of main and upper
floor walls. | would most likely use 2 X 6 exterior wall
framing. Rather than installing high R-value fiberglass batts
in a double 2 X 4 offset stud wall system, | would use an
expanding spray foam insulation system to fill exterior 2 X
6 wall cavities. 1 would also use the same foam to spray the
underside of the roof sheathing between the trusses, thus
keeping heat from entering and building up in attic spaces,
(i.e., keeping heat from transferring thru roof surfaces and
building up between the underside of the sheathed roof truss
structure and interior ceiling areas).

There are two types of foam that can be used for this
purpose. One is an open cell foam and the other is a closed
cell foam. Typically, the closed cell foam is used in areas
that might experience moisture during the life of the
structure. So, it is typically used below grade on interior
foundation surfaces. The closed cell structure prevents
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moisture penetration and potential mold and mildew
problems.

The closed cell foam has a higher R-value than open cell
foam. Closed cell foam has an R-value of 7.0 per inch,
whereas open cell foam has an R-value of 3.8 per inch.
However, closed cell foam has an installed cost of
approximately three times that of open cell foam.
Nonetheless, | would probably use closed cell foam for all
exterior framed areas, contingent upon evaluation of the
economic thickness curves for the two spray foam
alternatives.

Although my water heaters are highly efficient, super
insulated, electric, lifetime warranted Marathon water
heaters, today there are heat pump water heaters available
that are twice as efficient. Thus, today | would probably
take the heat pump water heater approach.

Considering what is available today in lighting, | would now
use all LED lighting.

I used the best performing windows available when 1 built
the home. These windows have an R-value of 6. | would
still use the best performing windows available if | were
building anew today. Southwall Technologies makes a type
of window glass called Heat Mirror Superglass Quad
glazing that boasts an R-value of 20. | am sure that
windows made with this type of glazing are expensive, as
were the windows that I currently have. But again, there is
comfort in knowing that highly volatile and uncertain future
energy costs can be compensated for up front, in this case,
by fixed cost purchase and installation dollars for ultra high
performance windows.

7.0 FINAL COMMENT

Economic analysis should play a key role in making
decisions regarding materials to use and construction
techniques to employ when building any structure,
particularly one’s home. However, economic
considerations should not be the end all consideration.
Prudent and sensible use of natural resources as well as
types of energy use should receive equal consideration. |
suppose that ultimately | am saying that there is more to
making decisions regarding materials and construction
techniques than pure dollars. Some of these considerations
involve environmental, health, and quality of life issues as
well. Via proper research, careful planning and attention to
detail, anyone can realize high performance results in
housing without sacrificing comfort or making a negative
adverse impact on the natural environment. Best wishes
with your efforts. You can visit www.sipsenergy.com if
you need help.
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