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 L E S S O N S  I N  R E S I D E N T I A L  D E S I G N

Central heating and cool-
ing systems combined 
with decades of cheap 

energy have allowed architects 
and builders to ignore millennia 
of acquired knowledge about 
working with the environment 
to make houses more comfort-
able. Concerns about rising 
energy costs and global warm-
ing, however, have refocused 
home design and construction 
on passive heating and cooling 
techniques. One trend in this 
effort to build better houses is 
passive survivability: the idea 
that houses should be designed 
so that the building envelope 
can maintain a habitable envi-
ronment without the use of 
mechanical systems. 

The passive-survivability 
movement might incorporate 
new materials and technology, 
but it’s harnessing old wisdom 
to squeeze comfort and savings 
out of the sun. One of these 
strategies, passive-solar design, 
uses windows and shading 
devices to control the sun’s 
impact on a house. 

Good sun, bad sun
In much of North America, 
there are distinct heating and 
cooling seasons. Orienting the 
long side of a house toward 
the south allows you to take 
maximum advantage of solar-
heat gain in winter months. As 
summer approaches and the 
temperature climbs, cooling 
the house becomes a concern, 

B Y  R U S S E L L  H A M L E T

Designing sunscreens

T WO WAYS TO S IZE  A SUNSCREEN

The example in this drawing 
is for a house at latitude 
40°N, an arc roughly scribed 
by New York City, Boulder, 
Colo., and Redding, Calif.

T WO WAYS TO S IZE  A SUNSCREEN
To shade a window effectively, the overhang or sunscreen 
must block the sun entirely on the summer solstice. There 
are two approaches to finding the right depth:

1. Use the shade-line factor
One method of sizing a sunscreen is the simple equation 
depth = height ÷ shade-line factor. Height is measured 
from the windowsill to the bottom surface of the overhang, 
as shown in the diagram. The shade-line factor accounts for 

the position of the sun and is determined by the geographic 
latitude of the house and the orientation of the window. Find 
the house’s latitude on the chart, and then choose the shade-
line factor for the orientation of the window. This house is at 
40°N, and the second-story window faces due south; so 5 ft. 
÷ 2.6 = 1-ft.-11-in.-deep overhang. (For shade-line factors 
at other latitudes, see www.susdesign.com.)

2. Calculate the sun’s angle 
An alternative way to calculate sunscreen or overhang depth 
is to draw a section of the house through the window to 
scale, showing the sun’s angle on the summer and winter 
solstice. Once you know your latitude, calculating the sun’s 
angle is simple: Winter-solstice sun angle = 90° – (Latitude 
+ 23.5°); summer-solstice sun angle = 90° – (Latitude – 
23.5°). (In North America, 23.5° accounts for the tilt of the 
earth’s axis.) At latitude 40°N, the sun’s angle above the 
horizon is 73.5° on the summer solstice and 26.5° on the 
winter solstice, as shown on the first-floor window (right). 

Using the windowsill as the horizontal axis, mark the 
summer-solstice sun angle on the drawing. To provide com-
plete shading on the summer solstice, extend the overhang 
or sunscreen so that the bottom edge intersects the line of 
the sun angle. If you want to maximize winter solar gain, 
draw the angle of the winter-solstice sun from the top of 
the window, and set the height of the sunscreen at the inter-
section of the two sun angles. On a sunny site, you might 
want to extend the sunscreen to provide shading after the 
summer solstice in July and August, when the sun is lower 
in the sky, but temperatures are hot.

SHADE-LINE FACTORS

Window
faces

Latitude in degrees

25 30 35 40 45 50 55

Southeast 1.9 1.6 1.4 1.3 1.1 1.0 0.9

South 10.1 5.4 3.6 2.6 2.0 1.7 1.4

Southwest 1.9 1.6 1.4 1.3 1.1 1.0 0.9

The sun’s 
angle at 
the summer 
solstice

The sun’s 
angle at 
the winter 
solstice

Height is 
measured from 
the bottom 
surface of the 
overhang to 
the windowsill.

Depth of the 
overhang is 
determined by 
dividing the 
window height 
by the shade-
line factor.

The overhang provides 
complete shading from the 
sun at the summer solstice 
while maximizing solar 
gain at the winter solstice.

73.5°

26.5°

1 ft. 11 in.

5 ft.
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