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Texts used in the preparation of this presentation. 
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Shading is a key strategy of achieving thermal comfort in the summer months. 

The tiered approach to reducing carbon for 
COOLING: 
 
 
 
 
 
 
 
 
 
Maximize the amount of energy required for 
mechanical cooling that comes from 
renewable sources. 
Source: Lechner. Heating, Cooling, Lighting. 

Tier 1 

Tier 2 

Tier 3 

Heat Avoidance 

Passive Cooling 

Mechanical Cooling 
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Two main methods of preventing overheating: 

 

1. Prevent the sun from hitting the glass: done using 
roof overhangs, special shading devices or vegetation. 

OR 

2. Use special glazing -- “spectrally selective” -- that 
filters the harmful rays out of the sunlight striking the 
glass. 
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The larger the 
angle of 
incidence 
(steepness of 
the sun angle), 
the less 
transmittance. 
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Green on the 
Grand in 
Kitchener uses 
spectrally 
selective glazing 
and no shading 
devices to 
control heat 
gain. 
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Reflective 
glazing 

The Disney Concert 
Hall in Los Angeles 
required remediation 
to its shiny skin as 
the curves were 
creating hot points in 
the adjacent streets 
that were dangerous 
to cars and 
pedestrians. 
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A simple roof overhang acts as a shading 
device. 
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-A horizontal 
window 
(skylight) 
receives 4 to 
5 times more 
solar radiation 
than south 
window on 
June 21. 

-East and 
West glazing 
collects 
almost 3 
times the 
solar radiation 
of south 
window. 
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Basic shading types 
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Which ones compromise the view? These also 
compromise daylight and natural light to the room. 
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Le Corbusier used his 
“Brise Soleil” to shade 
the façades of the 
Unite d’Habitation 
(northern 
hemisphere). 

Ministry of 
Education, 

Rio De 
Janeiro 

(southern 
hemisphere) 
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Even though the 
grate is removed 
from the building 
face, its net effect 
is somewhat the 
same. 
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A variety of 
approaches is 
possible. 
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Louvered shades are 
commonly used to: 

•prevent snow build up  

•allow for ventilation at the 
façade 

•lighter when it comes to 
loading and support than solid 
shades 
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Solar 
Exposure of 
Window is a 
Function of:  

   Time of 
Year 

vs.      

Temperature 
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A problem inherent in any fixed overhang is its 
inability to respond to seasonal lag.  The warmest 
period of the summer occurs in early August about 
5 or 6 weeks after the summer solstice (June 21 
when the sun is highest in the sky).  A fixed 
overhang designed to provide complete shading on 
June 21 allows unwanted sunlight to enter the 
window when the daily temperatures are warmest 
five weeks later. 

Conversely designing  to provide complete shading 
during the warmest period (in early August) also 
results  in similar complete shading from mid-May 
when solar heat may still be desirable.   
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Adjustable overhangs provide a solution to seasonal lag. 

Some ideas might work well “in a drawing”, but think carefully before 
you use any devices that require hinges or motion in climates where 
snow and ice will cause wear. 
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Living Awnings 
such as 
deciduous trees  
and trellises 
with deciduous 
vines are very 
good shading 
devices.  They 
are in phase 
with the 
thermal year – 
gain and lose 
leaves in 
response to 
temperature 
changes. 
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Ketchum Residence, ON,   
Sustainable EDGE Inc. 

Center for Regenerative 
Studies, Cal Poly Pomona 
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…extend 
device for 
full shading 
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The above two use 
louvers or grates 
that will let snow, 
rain and wind 
through. 

This one uses 
ceramic fritted glass 
that is sloped, to 
allow some light but 
shed rain and wet 
snow. 
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Since little winter heating can be expected from east and west 
windows, shading devices on those orientations can be designed 
purely on the basis of the summer requirement. 
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1. The best 
solution by far is 
to limit using 
east and 
especially west 
windows (as 
much as possible 
in hot climates) 

2. Next best solution is to have windows 
on the east and west façades face north or 
south  
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3. Use Vertical Fins. Spacing is an issue, as well as fin length. Must be 
understood that if to be effective, they will severely restrict the view. 
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The sun also hits the façade 
from the north east and 
north west during the 
summer. Fins can be used to 
control this oblique light as 
well. It is a function of the 
latitude, window size and 
fin depth/frequency. 
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Once the heat is IN, it is IN! 
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These do NOT control heat gain -- only issues of glare. 
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Interior blinds CAN be used to assist in daylighting and light distribution 
within the space. They do not control heat from solar gain. 
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• important to get a quick and dirty understanding 
of your building and its shadow patterns (both 
INTERIOR and EXTERIOR) 

• need to do this BEFORE you commit to extensive 
designs 

• can use computers to simulate 

• can do sun angle diagrams 

• can build a quick massing model and model it on 
a HELIODON 
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Plotting shadows allows you to understand your site and the effects 
of the sun on your site at different times of the day and year. 
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This type of analysis is a 
“must do” for every 
building that you 
design. 

What is MISSING here, is 
the shading diagrams 
from the neighbouring 
properties (all sides). 
Their shadows will 
impact your building 
too. 
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Shadow at 11 
a.m. on June 
21 
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Shadow at 3 
p.m. on Dec 
21 
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Notice that March 21 and 
Sept 21 are identical 
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Vancouver Airport Authority: summer solstice noon 
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YVR: summer solstice 3pm 
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YVR: summer solstice 6 pm 



Arch 125: Introduction to Environmental Design 

YVR: winter solstice noon 
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YVR: winter solstice 3 pm 
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YVR: spring/fall equinox noon 
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YVR: spring/fall equinox 
3 pm 
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YVR: spring/fall equinox 
6 pm 
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Summer 
shading 

Summer 
shading 

North wall 
 - no shading 

North wall 
 - no shading 
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Exterior shading 
devices 
(horizontal fins) 
are proposed for 
the south side of 
the terminal wall 
to cut down on 
solar gain in the 
highly glazed 
space during the 
summer months. 
Solar gain is still 
permitted during 
the winter. 
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