
When it came time to build my client Kristin’s new house, our 
design discussions were guided by Kristin’s deep commitment 
to sustainability. This meant aiming for net-zero energy use; 
collecting and reusing rainwater and gray water; and using 

local, reclaimed, and environmentally responsible building materials. An avid 
gardener, Kristin also asked that we make a strong connection to the outdoors, 
which actually worked to our benefit. We began pursuing the idea of using tradi-
tional passive-solar techniques mixed with the newest technologies to create a sort of high-
performance solar hybrid. 

The success of a passive-solar design hinges on the ability of the structure to absorb the excess heat 
 received during the day and release it during the night, thereby limiting inside-temperature fluctuation. 

West Coast  Solar
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this California home combines 
traditional passive-solar strategies 
with new-age materialsWest Coast  Solar

BESt EnErGY-SMart HoME
Our award for best energy-smart home goes to Mariah Hodges for her 
close collaboration with a California homeowner who requested a small 
house rooted in passive-solar strategies, but updated to include modern 
technology. Hodges bridged the gap between fundamental and progressive 
methods, creating a stylish house that produces and conserves energy.
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Glazing 
Most of the windows are 

on the south wall, supple-

mented by openings 

on the north side of the 

house to create adequate 

cross ventilation. South-

facing windows have a 

high solar heat-gain coef-

ficient, allowing maximum 

heat gain in a minimal 

glazing area.

roof 
overhangs
The overhangs 

above the south-

facing windows 

are designed 

to let in winter 

sunlight but to 

provide shade 

from the summer 

sun, which is at a 

higher angle.

Solar hot water
Two solar thermal pan-

els on the roof connect 

to a 120-gal. storage 

tank—enough to keep the 

household supplied even if 

there are several days in a 

row when the sun doesn’t 

come out. As a backup, the 

bathrooms and kitchen are 

equipped with electric on-

demand boosters.

insulation
The house is well-

insulated, with 

dense-pack cel-

lulose in the walls 

(R-21), fiberglass 

batts in the floor 

(R-30), and 51⁄2 in. 

of bio-based 

closed-cell spray 

foam in the roof 

(R-35).

traditional tECHniQUES

North
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Heat sink
Rather than the traditional con-

crete slab, this house relies on a 

wax polymer phase-change mate-

rial called BioPCmat. When the 

interior temperature rises above 

72°F, the material melts, absorb-

ing heat in the process. When the 

temperature drops back below 

72°, the material resolidifies and 

discharges that heat back into the 

interior of the house. 

Energy modeling  
and insulation
By calculating estimated 

heat gains and losses at  

different times of the year, 

the designer was able to  

dial in the effective size  

and location of the glaz-

ing, which also had to be 

balanced with the planned 

heat-storage capacity and 

insulation package.

Heating and cooling
A single minisplit heat pump 

handles supplemental heating 

and cooling. A minisplit’s indoor 

unit typically is difficult to place 

unobtrusively, but the unit here 

is cleverly concealed behind 

a table near the entryway. An 

EPA-certified woodstove is also 

available for additional heat, 

making use of an abundant,  

local, renewable fuel.

PV panels
The energy priority was to design a 

house that had no heating or cool-

ing load; so far, heating with the 

sun and cooling with heat storage 

has worked. Still, a relatively small, 

3.38kw, roof-mounted photovoltaic 

system that covers about 300 sq. ft.  

on the upper, south-facing roof is 

there to power the minisplit heat 

pump as well as to provide the elec-

tricity for the entire house.

ModErn MatErialS

SPECS
Bedrooms: 2

Bathrooms: 2

Size: 1100 sq. ft.

Cost:  
$230 per sq. ft.

Completed: 2015

location:  
Felton, Calif.

designer:  
Mariah Hodges

Builders:  
Nick Schmidt  
and Pedro Castro
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Traditionally, this has been accomplished 
with a large mass such as a thick concrete 
slab, but we opted for a more technologically 
advanced and higher performing solution: 
a wax polymer material called BiopCmat 
(phasechange.com) installed behind the dry-
wall that undergoes a phase change at 72°F. 
When the temperature inside the house rises 
above 72°, the wax melts, absorbing heat in 
the process. When the temperature drops 
back below 72°, the wax resolidifies, releas-
ing the stored heat back into the building.

The all-electric house is also equipped with 
a 3.38kw photovoltaic array that produces 
several times the amount of energy being 
used to power the house. A ductless minisplit 
air-to-air heat pump provides supplemental 
heating and cooling as needed, and a heat-
recovery ventilator provides fresh air.

We opted for reclaimed materials and fix-
tures both to reduce energy use and to create 
a particular aesthetic. The shelving, counter-
tops, floors, and interior trim are old Doug-
las fir. The ceiling is finished with reclaimed 
2x6 tongue-and-groove pine boards, and the 
bathroom wall paneling and exterior trim is 

reclaimed redwood. A vintage sink accents 
the kitchen, and refurbished old utility sinks 
were installed in the bathrooms. Kristin also 
contributed reclaimed interior doors, her 
favorite being one from the cottage the new 
house was replacing. 

rather than paint or stain as an exterior fin-
ish, we used the ancient Japanese technique 
of shou sugi Ban, which involves charring 
the surface of the siding to protect it from 
weather and insects. An attractive comple-
ment to the shou sugi Ban siding, corru-
gated aluminum siding on the north and east 
sides resists the mold and mildew common 
on houses in this wet forest environment. 

From my perspective as the designer, this 
was a dream project. Kristin’s unwaver-
ing commitment to her altruistic goals, her 
under standing of the design she was looking 
for, and her care in working with me and the 
construction team inspired all of us to deliver 
a successful outcome. □

Mariah Hodges is a designer in Oakland, 
Calif. Photos by Charles Miller, except 
where noted. 

Open living. A centralized living space incorporates a galley kitchen 
and a wall of clerestory-topped folding doors. An expansive built-in 

on the opposite wall eases the transition from kitchen to living room.

CaBinEtS Kill tHE ClUttEr

Continued from p. 56

dESiGn VidEo  
For an inside look 
at this home, visit 
FineHomebuilding 
.com/houses.
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Shou Sugi Ban, an ancient Japanese 

technique that involves charring the 

surface of wood to protect it from 

weather and insects, provided an 

alternative to paint for the cedar 

tongue-and-groove siding.

Eternally flamed
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