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Wa_yne and Susan Nichols’ successful L= e A model of the passive solar adobe design/studio now under
active solar adobe/frame home ST A T T T construction by Bill and Kathy Otwell at Chino Valley, Ariz.
near Santa Fe, New Mexico. See story within. ) See story within.
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---A 50LAR ANNBE/FRAME HOME NEAR

insights by Susan Nichols

'n building a solar home, one has to deal with
the constraints implicit in deriving the maximum
energy from the sun. That basically means
orienting the house to the south; and in our
czse, since we had decided to use an active air
svstem, that meant designing a collector surface
equal in size to 1/3 the square footage of the
interior space of the house. This ratio should
actually be closer to 1/2, but can be decreased
if there is passive gain through southern expo-
sure. The whole design process reminds me of a
three-dimensional puzzle; the design of the space
must fit the solar constraints, and as the pieces
fall into place, more pieces may be moved
around, added or subtracted, to maximize the
solar gain and enhance the continuity of the
structure.

Our demands for a living space space were
one large room for cooking, eating, and being
together, with small private spaces for each of
the five of us. Two ideas arose from this; the
living area at the front of the house could easily
benefit from passive solar gain, and the private
spaces could be tucked under the steep pitch of
the collector. We were able to gain an additional
400 square feet of floor space by utilizing some
of the vertical space under the collector as lofts.
We thus had ample room for each of us to use
as our own private space, without having to add
any extra heat for the loft space.

The rock is stored in a bin, 16’x8’x5’, under
the floor in the back part of the house. Since
we needed access to the air channels on either
side of it, we had to construct a small cellar
immediately adjacent to it, and that is now our
sauna. By opening up the small doors from the
storage, the air in the sauna is pre-heated,
enabling us to use much less electricity to
boost the heat up to the desired temperature
of 170 degrees.

There were several thoughts that prompted
us to sink the whole house 4’ underground.
Earth is good, cheap insulation, so where we
didn’t dig, we bermed. We also wanted to
minimize the height of the collector in relation
to the existing homes around us. Thus, that
portion of the walls which is underground is
constructed of cement block, lowering the
cost considerably. The front living area of the

house is 10" adobe above grade; both block and
adobe are sheathed in 2" of polystyrene, wired
and stuccoed. This part of the house was
designed for passive solar gain. The north wall
and the high east and west walls of the house
are 2/6 frame construction with 6” bat fiber-
glass insulation. To use adobe for the high,
triangular shaped walls that support the collec-
tor would have been expensive and difficult.

2/6 frame construction was a compromise giving
us the R factor we needed for a cost less than
block. The downstairs portion of this part of the
house is heated by the active solar system, and
the loft area by convection.

Around the large amount of window wall
area in the front portion of the house, we dug
out a small 200 square foot walled patio. This
area will be covered with double-walled plastic
giving us a greenhouse to grow vegetables all
winter and providing a thermal barrier for the
glass walls. There is a 400 gallon solar heated
soaking tub in the greenhouse which, aside from
its obvious use, will serve as a heat source for
the greenhouse during the winter nights.

Walter Drew’s Adobe Corporation was the
contractor for the shell. Since we had limited
working drawings, most of the detail decisions
were made on the job. Wayne was hired as a
member of the crew. The owner involvement
with an experienced, imaginative group
facilitated these decisions and enabled us to
use the constant flow of ideas that made the
whole building process a fluid one and gives
the house a real feeling of involvement from
everyone who worked on it.

We worked in the house all last winter
before the active solar system was hooked up,
and we found that with good insulation
providing a thermos bottle effect, passive solar
gain, and the three fireplaces, the interior
temperature was comfortable. During a cold
night, it never fell below 48 degrees.

We designed and built this house as a proto-
type to provide data for an environmental
village that we have been thinking about,
talking about, and pl.mnmg for the past two
years. Construction starts in October. The sun
is rapidly becoming a more important factor in
our lives.

The Nichols enjoy the Sauna/pool outside the
kitchen on the west exposure of the house.
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Wayne's backyard setup for the study of different

Sauthwestern charm radiates along with sunlight
in the adobe dining and living areas.
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The collector under cons!rucnon durmg wintertime,
See notes for details of what's
visible in the photo.

UNDERFLOW AIR-COOLED SOLAR
COLLECTOR PANEL (CROSS-SECTION)

[; s, using the small circular building passively
or in accordance with active systems.

| Architectural and Engineering Consultants
— Sun Mountain Design, Santa Fé
Shell Construction — Walter Drew, Adobe
Corporation — John Hill, Foreman
Finish Construction and Solar Installation
— Owners Wayne and Susan Nichols
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GOAL: To build a basic house that is not fancy — using easily-found
materials. Can be owner-built as all materials described can be found from
your local suppliers.

SANTA FE-

HEAT GAIN FROM THE COLLECTOR (net collector area = 481 sq. ft.) FAN AND AIR HANDLING UNIT

See Exhibit in Adobe News ¢#7

Estimated output = 1,000 BTUs per sq. ft. of collector per day

(481 sq. ft. of collector) x 1,000 BTUs = 481,000 BTUs output per day

10" concrete block (filled), with 2"
polystyrene insulation with one 6
mil sheet of polyvinyl, then chicken
wire and stucco.

Temperature change of air flowing through the collector is estimated at a 30 degree increase @ 400
CFM on a January day.

The solar system is expected to provide 60-65% of the total house heating load on a January day.

Roof: 5/8" sheetrock over decking,
then 2" (2x8' sheets),
then 4—15-Ib. felt layers
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