
THE EVOLUTION TOWARDS CONTEMPORARY 
CLIMATE RESPONSIVE DESIGN

The Positive Potential of Learning From Bio-Climatic Practices
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High Level Ideas:

• Did people do better with respect to climate responsive 
design 
• Before the interference of architects and engineers?
• Before the invention of HVAC

• Was colonialization responsible for the eradication of 
successful indigenous building practices?

• Is Globalization currently responsible for taking the 
evolution of bad colonial practices that culminated in 
International Style architecture to even more places (that 
are climatically inappropriate) 

2



Origins of our current climate problem

• Most of the development of North America was 
based on well intentioned European thinking

• Industrialized cities were generally not respectful of 
anything nature or climate based – there was a 
focus on formal layouts, organized streets, 
architectural styles

• Rivers were simultaneously a source of water for 
drinking (life), water to feed industrial processes, 
and the place to dump sewage

• Hard to believe but people didn’t understand the 
basics that when you dump feces into the river, and 
drink that water, you might get cholera and die
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The Glass House New Canaan Connecticut 1949, by architect 
Phillip Johnson who coined the term “International Style”

Ph
ot

o:
 N

at
io

na
l T

ru
st

Technological advances have allowed us to build anything without concern for 
how it should be economically/environmentally heated and cooled.

4



Conventional construction: 
Boxes hooked up to life support

In Florida turn the 
dial one way, 

in Waterloo turn 
it the other.  

Think Building Green.com
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Florida
Conneticut
New Mexico

ARIZONA

FLORIDA

NEW MEXICO

CONNECTICUT
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Chicago DubaiShanghai

GLOBALIZATION
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Chicago DubaiShanghai

GLOBALIZATION

COLD HOT HOTTER
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Paris, Texas, Canada, Jamaica?? Can you tell which is which??
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Climate Responsive Architecture

“We must begin by taking note of the countries and climates in which homes 
are to be built if our designs for them are to be correct.  One type of house 
seems appropriate for Egypt, another for Spain…one still different for Rome…It 
is obvious that design for homes ought to conform to diversities of climate.”

Vitruvius, Architect 1st century BCE

Pompeii: House of the Vettii Tangier: inside a Medina House
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This is the required reading that accompanies today’s lecture.

1960
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1962

This book launched environmental consciousness in the 
20th century.

Rachel Carson connected the negative health impact of 
DDT (pesticide) on human health.

Surprisingly before that time people didn’t appreciate that 
you sprayed it on plants, it rained, the rainwater entered 
the ground, ended up in ponds, cattle drank the water, and 
people ingested DDT.
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1963

Victor Olgyay establishes the relationship between original 
indigenous practices, building form, climate (based on  
Fitch and Branch) and human comfort.

2015

The second environmental movement demanded a 
reprint to the out of print original text.

Olgyay’s basic ideas about climate and its relationship 
to HUMAN COMFORT were to become the basis for 
thinking in current sustainable design.
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Victor Olgyay, 1963, 
introduced the concept of 
the COMFORT ZONE.

There is little point of 
saving energy if the 
building is not 
comfortable for the 
occupants.

You can have reasonable 
comfort without heating 
or AC.
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Occupant thermal comfort was never a priority in highly formal projects like these. Mies
didn’t even want the owner to install drapery! The windows are all sealed. No natural 
ventilation. No built in shading. The majority of modern buildings were constructed sealed.

Farnsworth House, 1945-51
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1979

The 1970s saw a surge in interest in the design of solar 
responsive buildings. Edward Mazria’ book became the 
basis of work in this area.

2009

Mazria founded architecture2030 and challenged all 
architects to design to zero carbon operating energy by 
the year 2030.

https://architecture2030.org/
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1969

Ian McHarg looks at the 
relationship of landforms to 
planning decisions.

Works against the modern notion 
of eradicating the landscape.

1995

The out of print book is 
resurrected as its ideas become 
the basis of current sustainable 
practices in development ideas.
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1984

This important text looked at the failure of 
Modern Architecture as it became reliant 
on mechanical heating and cooling 
systems.

The abandonment of good building 
practices that had environmental benefits.

Reyner Banham was a highly respected 
writer and so had a lot of influence.
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1987

This seminal text looked at historic 
architecture from around the world.

It didn’t have an environmental focus, 
necessarily, but was looking at 
building practices that were less 
formally driven.

Buildings that relied on local 
materials, ideas and skills.

19



1997

Janine Benyus introduces the concept of Biomimicry.

The larger idea is that nature has already solved so many 
problems that people/technology struggles to solve.

If we closely examine how nature does things, we can figure out 
how to adapt these functions to our own fabricated objects.
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2002

William McDonough and Michael Braungart put for 
the idea that instead of objects being inevitable 
trashed, that we can change the way we make 
things to make use of waste to make new objects. 
All materials have value and all are limited in 
availability.
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Many efforts have been made to get the 
countries of the world working to slow down 
climate change

None have been very effective

Much of the disagreement lies in disparity in 
population density, poor vs rich countries, 
developed vs developing countries

Developing countries do not think it fair to 
thwart their “progress” towards having 
lifestyles equal to developed countries.
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Industry
39%

Transportation
30% Buildings

29%

Agriculture
2%

These values look at Secondary Energy Use by Sector in Canada (2006)
(energy used by the final consumer i.e. operating energy)

The Global Warming Pie

Buildings and the layout of our urban environments 
are responsible for climate change.

Engineers and architects are the professionals that 
must learn and apply better ways of designing 
buildings to reduce their greenhouse gas emissions

This means reducing their operating energy 
requirements and dependence on fossil fuels

Ecological justice: it is the poor and marginalized 
that are the worst impacted by climate change. 
Desertification, floods, extreme weather events.
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Emissions and their Sources
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1983

19931985

1991

1980

2006

All of these authors are colleagues. 
They work at different universities.
I am friends with all of them through 
my work with SBSE.

SOCIETY OF 
BUILDING SCIENCE 
EDUCATORS

26



Why do we build buildings, NOW???
Initially, it was for shelter from the outside weather, and thus, survival.

THEN, people desired a certain minimum level of COMFORT, but would 
modify clothing or expectations as a function of the weather.

NOW, people (due to the invention of HVAC) expect to be held at a constant 
level of COMFORT, in spite of the weather or location (in the world).
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Climate and Housing
In its most fundamental form, housing is shelter – a system of 
components designed to mediate the existing environments (which is less 
than satisfactory in some way) into a comfortable and satisfactory 
environment.  Historically, shelter has been built

• to reduce the range of local climatic variations; 
• to avoid some of the heat of the sun in hot climates, 
• to conserve heat in cold climates, 
• to welcome the breezes when they can provide desired 
cooling,
• to avoid winds when they serve to compound the problems 
of an already cold environments, 
• to admit light in sufficient amounts for task lighting and to 
keep out excessive or unnecessary light.
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Shelter and Environment
• Shelter is the main instrument for fulfilling the requirements 
of comfort.  It modifies the natural environment to approach 
optimum conditions of livability.  

• The architect and engineer’s problem is to produce an 
environment that will not place undue stress upon the body’s 
heat-compensation mechanism

• It is NOW our task to make utmost use of the natural means 
available in order to produce a more healthful and livable 
building, and to achieve a saving in cost by keeping to a 
minimum the use of mechanical aids for climate control –
thereby reducing demand for fossil fuels and lowering CO2 levels
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The Effects of Climate on People
Major elements of climatic 
environment which affect human 
comfort are:

- Air temperature
- Radiation
- Air movement (Wind Speed)
- Humidity

“Thermal Comfort – that condition 
of mind which expresses 

satisfaction with the thermal 
environment.”                                                                               

ASHRAE Standard 55-66
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Bodily Heat Transfer
Heat Gains: 
• Metabolism (conversion of food to activity 
and heat)
• Absorption of Radiant Energy
• Heat Conduction Toward Body

Heat Loss Through:
• Evaporation
• Conduction
• Convection  (Wind Chill Factor)
• Radiation
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The First Skin
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The Second Skin
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The Third Skin
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The Third Skin

The building envelope, aka third skin, must mediate between 
the environment and our second skin to make us comfortable.
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The Third Skin is composed of:

#1 – opaque elements

#2 – transparent elements

#3 – the details that join them
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The Third Skin is supposed to:

#1 – Manage climate 
(heat, cold, sun, light, breezes)

#2 – Be durable
#3 – Be sustainable
#4 – Be cost effective

#5 – Look good!
Vitruvius believed that an architect should 
focus on three central themes when preparing 
a design for a building: firmitas (strength), 
utilitas (functionality), and venustas (beauty).
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Heat Transfer Mechanisms

Image courtesy of Collette/Baker-Laporte
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Insulation & Thermal Conductivity 

Cold climate 
design focuses 
greatly on 
insulating the 
building envelope 
and sealing up to 
prevent losses due 
to air leakage.
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Insulation & Thermal Conductivity 
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Insulation & Thermal Conductivity 



Insulation is the 
only real way to keep 
the heat in. Some 
types are more 
environmentally 
friendly than others.

cellulose
fiberglass

polystyrene

Sheep’s wool
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The Comfort Zone
The Comfort Zone refers to the range of temperature conditions of air 
movement, humidity and exposure to direct sunlight, under which a 
moderately clothed human feels “comfortable”.

This will be different for Indoor versus Outdoor conditions.

This will be different for different cultures and climate conditions - what 
are people used to??

We need our buildings to not 
only create comfortable indoor 
environments, but also pleasing 
and useful spaces outside of our 
buildings.
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In a hot climate, 
where do people 
choose to sit?

Conversely when it is 
cold, people sit in 
the sun.
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The Comfort Zone Bioclimatic Chart

The comfort zone is the 
kidney shaped area that 
defines the range of 
conditions within which 
North Americans express 
no great objection.

However, the 
intersecting red lines 
show the temp and RH 
that we strive have been 
accustomed to striving  
for in our interior 
environments, winter, 
summer, Arctic, Florida!
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This 
adaptation is 
from 
“Design with 
Climate” by 
Victor 
Olgyay, first 
published in 
1963.
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One of the biggest adjustments that must be made in trying to design 
buildings with less dependency on mechanical heating and cooling, is 
the adaptation of human expectations to have their environments held 
at a constant Temperature and Relative Humidity.

23C 35%RH

All indoor temp and RH that falls outside 
of 23C 35%RH normally has called for 
mechanical and electrical intervention!!

i.e. $$$ and fuel and CO2 emissions
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