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Reporting Credit

• Credit(s) earned on completion of this course will be reported to AIA CES for 
AIA members. Certificates of Completion for both AIA members and non-AIA 
members are available upon request. This course is registered with AIA CES
for continuing professional education. 

• As such, it does not include content that may be deemed or construed to be 
an approval or endorsement by the AIA of any material of construction or any 
method or manner of handling, using, distributing, or dealing in any material 
or product.

• Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation.



Course Description 

We must find a way to dramatically reduce the amount 

of energy our buildings consume. How can we design 

and construct our buildings to meet this challenge? We 

might look at traditional building forms before the 

introduction of fossil fuels into our energy economy. 

Buildings constructed pre-fossil fuels are the original 

zero net energy/zero carbon structures. 



Learning Objectives

• Describe the evolution of home design in America from 1600 to 

the present and how energy inputs have impacted building 

form. 

• Compare and contrast building envelope design and passive 

heating strategies, from 1600 to present day. 

• Explain different forms of energy and how to measure them.

• Develop different strategies for maximum energy/heating 

efficiency when building today.



QUESTIONS 
AND ANSWERS

Contact:  jhayward@aimmedia.com
802.356.4348

mailto:jhayward@aimmedia.com
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• Scientists define energy as the ability to do work. 

• Modern civilization is possible because people have learned how to 

change energy from one form to another and then use it to do work.

• We use energy for a variety of things, such as walking and bicycling, 

moving cars along roads and boats through water, cooking and 

refrigerating food, lighting our homes and offices, manufacturing 

products, and even sending astronauts into space.
https://www.eia.gov/energyexplained/what-is-energy/
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https://www.iso-ne.com/about/key-stats/resource-mix

In New England:

55.7% of the 

energy used to 

generate 

electricity comes 

from fossil fuels.  

There are very few 

coal fired power 

plants left in New 

England.
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https://www.mariettaga.gov/1503/Power-Waterhttps://courses.ems.psu.edu/egee102/node/1908
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Leon Krier

Units:

• MMBtu

• kWh

• Therms

Can be estimated in a 

HERS model or you 

can see this in your 

monthly energy bill
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Units: kg CO2e

For the average passenger vehicle, 

producing 1,000 kg (1 metric ton) 

of 𝐶𝑂2e is equivalent to driving 

approximately 2,500 miles

40,000 kg CO2e is equal to 

approx. 100k miles driven
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BEAM Guide: https://www.buildersforclimateaction.org/report---nelson-material-carbon-emissions-guide.html
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BEAM software can measure 

the embodied energy of 

materials.  



https://theber.com/operational-vs-embodied-carbon/

Whole Life Carbon = Embodied Energy + Operational Energy
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https://www.envirosustain.com/our-stories/the-carbdown-is-on-which-net-zero-scheme-is-the-right-one-for-you/
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History of Energy Consumption by Source in USA 1776 to Present

https://www.eia.gov/todayinenergy/detail.php?id=62444#
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House 1630

George Soule House, Plymouth, MA  1630s
ART Architects

• Wood is the primary material, used to build 

and heat the house.

• Subsistence living, just what is necessary

• Single room or two

• The chimney is the core of the plan

• Rooms cluster around heat

• Compact building form

• Limited manufactured materials, no ornament



House 1732

Hartwell Tavern, Concord, MA   1732 ART Architects

• Wood is the primary material, used to build 

and heat the house.

• The chimney is the core of the plan

• Rooms cluster around heat, they have low 

ceilings for warmth and material efficiency

• Compact building form

• Limited ornament

• Windows face south, roof faces north



House 1732

Hubka, Thomas C. Big House, Little House, Back House, Barn: The 

Connected Farm Buildings of New England. Hanover, NH: University 

Press of New England, 1984.
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18th c Houses - Climate Specific Form
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House1881

George Drew House, Sandwich, MA 1881 ART Architects

•

•

•

•

•

•

•



House1881
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House1881

By https://www.loc.gov/pictures/item/ri0034.sheet.00003a, Public 

Domain,https://commons.wikimedia.org/w/index.php?curid=35080402

J.B. Clancy
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House1881

E.L. Roberts & Co. Roberts' Illustrated Millwork 

Catalog : a Sourcebook of Turn-of-the-Century 

Architectural Woodwork. New York :Dover 

Publications, 1988.
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E.L. Roberts & Co. Roberts' Illustrated Millwork 

Catalog : a Sourcebook of Turn-of-the-Century 

Architectural Woodwork. New York :Dover 

Publications, 1988.
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House1881

https://www.architecturaldigest.com/gallery/buildings-

that-prove-san-francisco-has-best-victorian-

architecture
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House1881
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House 1949

Glass House, New Canaan, CT Philip Johnson, 1949

By Carol M. Highsmith - This image is available from the United States Library of 

Congress's Prints and Photographs division under the digital ID highsm.04817. ART Architects
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House 1976

Lo-Cal House, University of Illinois at Urbana-Champaign  1976

Wayne Schick
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House Now

Anywhere USA
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House 21st Century

Architecture 2030

ART Architects



ART Architects



ART Architects



Hartwell Tavern, Concord, MA 1732 Hamilton House, South Berwick, MA 1785 Bowman House, Dresden, MA 1762

Loring Greenough House, Jamaica Plain, MA 1760
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Andrew Parneros, Infrared Diagnostics

83,525 kWh



Andrew Parneros, Infrared Diagnostics

27,314 kWh

•

•

•

•

•

•

•



Andrew Parneros, Infrared Diagnostics

12,015 kWh
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https://www.energyvanguard.com/blog/the-diminishing-returns-of-adding-more-insulation/
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Charles-Édouard Jeanneret (Le Corbusier), 1914-15, Maison Dom-Ino
Noyes House, Eliot Noyes, New Canaan, CT, 1955
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Andrew Parneros, Infrared Diagnostics

68,168 kWh
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2030 House
“Let the architecture do the work”
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2030 House
TO  GET  FROM  CODE  TO  PASSIVE  HOUSE

INTEGRATED
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2030 House with Spray Foam 1950 House
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Andrew Parneros, Infrared Diagnostics

7,238 kWh



Andrew Parneros, Infrared Diagnostics

0 net kWh
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Traditional architecture is as much about how we building our building as how they look
We can look to these buildings for lessons for our future

• Form

• The envelope and form of  the building are the primary environmental control system.  

• Use a systems approach, “Let the architecture do the work.” 

• Make the form climate specific, not one size or shape fits all. 

• Use simple forms, don’t add unnecessary complexity.  

• Orientation matters.  Understand the Site, sun orientation is critical.  

• Right size the plan, multi function spaces, one special room, one special window. 

• Feels timeless – will be loved by generations

• Beauty –even with limited resources, people made beautiful, lasting buildings, the pre-fossil fuel era was not one of  

austerity. 

• Materials

• Build to last 100 plus years

• Use low carbon materials

• Use local materials

• Use recyclable materials.  Use materials that can be repaired and restored.  

• Emphasis – not everything is lux, or maximalist. Might not be able to do “everything” but it will be meaningful and 

require less energy to create. 

• Does not have to be austere, add ornament or detail if  you want. 
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https://www.materialspalette.org/

DESIGN GUIDANCE FROM ARCHITECTURE 2030

2030 PALETTE    THESE ARE ALL “TRADITIONAL” BUILDING PRINCIPLES! 

• Use or repurpose existing buildings and infrastructure

• Use salvaged and/or recycled materials

• Optimize systems for material and energy efficiency

• Specify materials that naturally sequester carbon

• Specify materials manufactured with renewable energy

• Design for durability

• Choose the right materials for your climate

• Get to know the supply chain for your specific project

• Understanding your region and source locally

• Use low-emissions transportation

• Establish emissions targets



Architectural Principles in the 
Age of Sustainability
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