
This contemporary, 2-story house is part of a 
17-unit development. The house is buffered 
from winter winds by evergreen vegetation to 
the northwest and from the heat of early 
morning and late afternoon summer sun by 
deciduous vegetation to the southwest and 
southeast. Half of its wall area is sheltered by 
extensive earth berms; the roof is also 
partially earth covered. The house is heavily 
insulated, even for a building in the cold 
Minnesota climate. The main roof of the 
building has an A-value of 50. Above grade 
walls have an A-value of 19. The doors have 
a value of A-10, and windows are triple 
glazed. 

The building's energy consumption is also 
minimized by an innovative floor plan and 
the use of buffer spaces. The living areas 
with different heating needs have been 

placed on different levels. The upper floor 
consists of a master bedroom, two additional 
bedrooms, a bathroom, and storage space. 
The lower floor includes most of the daytime 
living spaces: the living room, family room, 
kitchen, bath, and a large atrium. The garage, 
entry, and foyer are at an intermediate level. 
Each room has a separate electric resistance 
heating unit with individual thermostatic 
control. The occupants have the option of 
providing auxiliary heating to the lower level 
during the day and to the upper level at night. 

The house has a well-integrated passive 
heating system. Three passive collection 
types are used: (1) over 70 square feet of 
triple glass on the south walls of the family 
room, living room, and two bedrooms provide 
direct heating of these rooms; (2) near-





Iy 200 square feet of Kalwall glazing is used 
on two radiant Trombe walls; (3) nearly 300 
hundred square feet of triple glass on the 
south side of a 2-story atrium heat the rest of 
the house. 

Heat is absorbed and stored in the first 
system by a massive brick floor and a solid 
concrete block wall. The other two systems 
absorb and store their heat in over 850 cubic 
feet of concrete wall and floor. Heat is 
distributed by natural convection and 
radiation, assisted by a fan located at the top 
of the atrium. Control of solar heat gain, heat 
loss, and ventilation is essential to 
maintaining indoor comfort. Automatic roll-

down insulation on the outside of the Trombe 
wall controls nighttime heat loss during the 
winter. Baffles that deflect warm fan-blown 
air from the atrium down into the center of 
the house during winter can also be moved 
to a summer position that aides ventilation. 
The summer position of the baffles, the open 
clerestory windows, and the scoop shaped 
roof above creates a "venturi effect" for 
natural suction of warm air up and out of this 
high area during the summer. A 4 foot 6 inch 
roof overhang and a similarly sized 
intermediate louvered overhang located over 
all south windows diminishes summer heat 
gains. 

Manual dampers located above and below 
the Trombe glazing permit ventilation and 
avoid heat build-up during summer months. 

The house also includes an extensive array 
of energy saving appliances: water conserv-
ing bath and toilet fixtures; an energy efficient 
water heater; an energy saving refrigerator; a 
microwave oven; and fluorescent light 
fixtures. In addition, a 7-panel active solar 
domestic water heating collector array is 
mounted on the garage roof. This system's 
efficiency is enhanced by a white stone roof 
in front of the collectors that 
acts as a reflector. 
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This plan is from the book
“Passive Solar Homes – 91 new award-winning, energy-conserving single-family homes”,
The U.S. Department of Housing and Urban Development, 1982

The solar homes designs in this book were the winners of HUD’s fifth (and final) cycle of demonstration solar homes.  The 91 winning home plans in 
the book were selected from 550 applications from builders.

This was a time of great interest and activity in the passive solar home designs – many of the winning homes show a level of innovation not found in 
most of today’s passive solar designs.

www.BuildItSolar.com

http://www.builditsolar.com/



