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In today’s society there is a growing 
concern for our environment and the 
overall well being of its people.  With 
concern for climate change and overall 
decrease in fossil fuels, the urge to look 
at alternative energy sources is growing 
rapidly.  One of the largest contributors 
to energy consumption comes directly 
from buildings, both residential and 

number of factors that contribute to the 
role buildings play in energy consump-
tion, all of which are traditional stan-
dards in building that are now being 
questioned.  It is our duty to protect our 
environment and to do so we need to 
make a conscious effort in architecture.  
To make this effort, one must take an 
overall look at location and climate of 
the building and utilize new technol-
ogy as well as building techniques and 
strategies to make the most energy 

same result; or amount of energy “la-
bor” by using less energy and renew-
able resources.  It is not the elimination 
of energy consumption, but alternative 
ways to have the same effect.   Energy 
conservation is our way of conserv-
ing our fossil fuels, and making a con-
scious effort to make daily decisions, or 
in a larger sense, lifetime decisions to 
preserve energy.  The most important 
concept behind energy conservation 

simple solution, it is many pieces to the 
puzzle, or in this case the building, that 
make for a successful effort.  It is the 

and other contributing factors in the af-
termath that will truly make a difference 
in the end.  Therefore, to be energy ef-

lifecycle of a building and its embodied 
energy to be effective. 

why is it important

Energy Conservation and

Global 
Warming

CO
Emissions
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 The concern for energy con-
sumption is our concern for depletion 
in natural resources, or in other words 
fossil fuels.  Fossil fuels take millions 
of years to form, therefore there is a 
limited amount and great concern for 
the lack there of.  The form from de-
composing organisms such as plants 
and animals found under the earth and 
turn into energy sources such as oil, 
gas and coal.  These sources are used 
for about 85% of our energy needs, 
but now with more knowledge of the 
negative effects they give off, we are 
considering alternative sources.  These 
fuels contain a high amount of carbon 
and are a danger to the environment 
because of the harmful emissions they 
give off when being used.  It has been 
a growing concern for years, and what 
we now call the Greenhouse effect, 
caused by Greenhouse gases.  

 Global warming is the overall concern 
of the people, so the use of fossil fuels 
is being questioned, and the alternative, 
renewable resources, are being put into 
effect.  New technologies and uses of 
energy have been developed for years, 
and today we have very reliable renew-
able resources.  They are essentially 
energy sources that are endless of have 
an abundant supply to offer.  They are 
sources that continuously replaced, 
faster than we use them up.  These 
sources include wind power, hydro or 
waterpower, solar power, biomass en-
ergy, and geothermal power. 

Renewable Energy as an 
Alternative to Fossil Fuels
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What is an ideal energy  

 
building, one must take three important 
things into consideration.  First, and most 
importantly, one must consider the overall 
lifecycle of the building.  This begins with 
the inital process of gathering materials 
and the actual production of the building.  
It is important to consider transportation 
of materials in the inital process of pro-
duction and also in the aftermath.  The 
overall lifecycle of a building includes how 
the occupents carry out sustainabilty 
when the building is in use and in the 
aftermath of the building, including recy-
clable materials and the way the building 
can be broken down.  Then, the second 
step is to look at ways to implement re-
newable resources into your design and 

The location of the building will be im-
perative to this choice.  Lastly, one must 
look at the thermal envelope of the build-
ing, this includes actual construction 
decisions, and also a careful material 
selection for the building.  This will also 
effect the equipment and appliance used 
in the building, which will in determine the 
energy conserved in the building. Again, 

is that it is not just simply operating en-
ergy, but it is the total embodied energy 
that must be considered in both residen-
tial building and commercial building.  it is 
just just simply the architect and interior 
designers who are responsibile for creat-

the occupents job to carry that out.  

 energy and embodied 
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 When beginning the design process 
of a new building, the initial factor con-

The topography of the building is a 
key role in determining the direction of 

the world are the basic consideration 

include Aquatic, Desert, Forest, Tun-
dra, and Grasslands.  When consider-
ing these various locations, sun, wind, 
water, and the actual ground are all 
key factors in the design.  These ele-
ments are the sources for renewable 
energy so the site of the building is 

-
ings site determines essentially which 
source of renewable energy it will use, 
the actual orientation of the building 
it the determining factor to how suc-
cessful that renewable source can be 
used.  The orientation of the building 
should utilize the energy source to its 
maximum, having the best possible 
sunlight, control wind supply, integrate 
the  building with natural surroundings 
and use of natural resources around 
the building including water.  

 Utilizing the resources in the sur-
rounding area of the building is key to 
saving energy, and the ground itself 
can also provide energy sources.  
There are many developing technolo-
gies, such as ground heating systems, 
“ground source heat pumps use pipes 
buried in the garden to extract heat 
from the ground. This is usually used 
to warm water for radiators or under 

used to pre-heat water before it goes 
into a more conventional boiler.” (en-

-
face, the ground stays at a constant 
temperature, so a ground source heat 
pump can be used throughout the 
year - even in the middle of winter.”  
Systems such as these help with CO2 
emissions, the main concern when 
using fossil fuels.  This is just one 
example of ways to utilize that actual 
ground and surrounding of the build-
ing.  There are many general factors 
that contribute to possible energy 
conservation, and more detailed sys-
tems and technology that add to it as 
well. 



 The sun has been an en-
ergy source for the world since the 
beginning of time, and throughout 
history developments have been 
made to utilize this energy to its 
maximum strength.  Solar En-
ergy is becoming one of the most 
popularized renewable energy 
source used today and is most 
promising for the future.  The 
most common use of solar energy 
today is PV cells, or photovoltaic 
cells. They have been developed 
for years and can now be seen in 

PV systems use solar electric 
panels to directly convert the suns 
energy into electricity.  The panels 
are now accessible to homeown-
ers and come in all sorts of sizes 

-
cause of the reduction of energy, 
but they also reduce the costs and 
can store enough energy to have 
even when it is not too sunny.  
PV panels are usually located on 
the roof of buildings, but there 
are such things are free standing 
panels that offer the same use.  
PV panels are used not only to 
power home appliances, but are 
also used for water heaters, and to 
replenish solar batteries. 

 The heat gained is from the sun 
hitting the pipes and panels and 
can then be used throughout the 
building or to heat things such as 
a pool.  Up to 70% of domestic 
water use can be heated by solar 

aspect of solar energy is the ori-
entation of the building and the ac-
tual Topography.  In order to take 
full advantage of this renewable 
energy source, the building must 
be oriented properly with careful 
consideration to site and climate.  
It is important for the panels to get 
full Southern light exposure and 
because of this, with every loca-
tion, this orientation will change 
and solar energy will be better 
suited for certain areas.  With the 
idea of orientation of the building in 
mind, the concept of passive solar 
heating comes into play. “Sunlight 
is admitted to the space (by south 
facing glass) and virtually all of it is 
converted to thermal energy.  The 

collection and thermal storage 
by intercepting radiation directly, 

reradiated energy (“PV Panels”).”  

because it is so simple and cost 
-

able source of energy.

What can you do with 

SOLAR COLLECTOR CONTROLLER

COLD WATER

TO TAPS

TANK
PUMPPV PANELS PASSIVE SOLAR ENERGY

how can you use pv panels            
and passive



What can you use 
Wind  

 Another common renewable energy source is Wind Power.  Again, with wind power, the 

this renewable energy source more than others.  With the use of wind turbines, kinetic energy 
is taken and converted into mechanical and electric power.  In order for the wind turbine to be 
effective, wind speed has to be between 12-14 miles per hour.  Wind power is a good source 
because there is an abundance of wind and it is a clean, non-emitting source that consumes no 
fuel.  There are wind farms with multiple wind turbines that can generate a large amount of elec-
tricity and can be found on shore and off shore and there are smaller wind turbines available for 
homes.  It depends on the size of the turbine but it is said “A single 1MW turbine operating at a 
45% production rate will generate about 3.9 million kW of electricity in a year.”  According to the 
American Wind Association, “The wind system will usually recoup its investment through utility 
savings within six to 15 years and after that the electricity it produces will be virtually free. Over 
the long term, a wind turbine is a good investment because a well-sited wind system increases 
property value, similar to any other home improvement.”
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The Chart above shows the Regional wind analysis.  It shows when wind will be most important 
during what months and what times.  It further proves that orientation and location play a large role 
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What is the Thermal 

Envelope -

and doors, that is why is it 
important to have areas such 
as these properly sealed.  
The thermal envelope should 
essentially control the heat 
gain during the summer and 
the heat loss during the win-
ter season.  “The building 
envelope, or “skin,” consists 
of structural materials and 

separating inside from out-
side. This includes walls, 
windows, doors, roofs, and 

must balance requirements 
for ventilation and daylight 
while providing thermal and 
moisture protection appropri-
ate to the climatic conditions 
of the site.” (Mumma) If a 
building has a proper thermal 
envelope that is successful, 
the amount of energy saved 
is immense. 

The most basic strategy to-
wards energy conservation is 
having a proper thermal en-
velope of a building.  It is not 

buildings, including residential 
buildings have several factors 
that lead to loss of energy 
just because of simple fac-
tors such as poor insulation.  
The thermal envelope can 

of the building’s foundation, 
walls, roof, windows, and 
doors, the envelope controls 

the interior and exterior of 
the building.” (Mumma)  The 
thermal envelope consists of 
a weather barrier, air barrier, 
thermal barrier, vapor bar-

the design of a building, en-
suring that there is proper 
heating, cooling, and ven-
tilation.   Heat can escape 
from a building in a variety 
of places including windows 

Losing 

   Heat
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Where can you lose 
 

 2. Dropped ceiling
 3. Attic entrance

 5. Vents from bathroom and kitchen
 6. Holes through air-vapor

 8. Joints between joists and basement  
 9. Cracks around doors
 10. Baseboards and interior trim
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 11. Electrical outlets and switch
 12. Electrical outlsets and switch
 13. Warm air register
 14. Electrical panel
 15. Electrical service entrance
 16. Serivce entrance for t.V., Tele-
phone
 17. Electric meter
 18. Window sashes frames
 19. Joints between a wall and ceiling
 20. Chimney penetration
 21. Joints at interior partitions
 22. Electrical wires penetrating vapor  
       barrier8
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How can you  
energy with HVAC, 

, and -

ment and 

The operating energy of a building plays 
-

ergy used.  This includes the various 
systems that are run within the build-
ing such as HVAC and Lighting.  It also 
includes the equipment and appliances 
used within the building.  There are new 
technologies developing every year to 
improve the HVAC systems, and much 

far as heating, there are other obvi-
ous, cleaner, and natural ways to heat 
a building by simply using the sun as 
a heat source.  The sun can also pro-
vide the daylight in a building which is 
a common way to save energy.  The 
use of daylight is dependent on orienta-
tion of a building and its location.  With 
that propertly done to utilize the sun’s 
heat and light, energy can also not just 
be saved but it can be stored for when 
needed.  The operating energy can also 
refer to the appliances used in build-
ings, and there are many concious de-
cisions with appliances and equipment 
that can be made in both residential 
buildings and commercial.  

HOME TYPE, LOCATION

HEATING
ENERGY

(GJ/YEAR)

ENERGY

(GJ)

ENERGY IN 
YEARS OF 
HEATING ENERGY

Conventional, Vancouver

Vancouver

Conventional, Toronto

101 (107) 948 (1,000) 9.4

17.9

7.0

13.1

57 (60) 1019 (1,075)

136 (143) 948 ( 1,075)

78 (82) 1019 (1,075)

turning off lights when they are not needed will make a difference. Place 
desks and work areas near sources of natural light, and consider adding, 

-
cient_House)



The  

The life cycle of a building is the 
-

is a combination of all aspects of 
sustainable design from start to 

– from cradle to grave or even from 
cradle to cradle – in its relation to 
the environment in terms of energy 
use and emission between dig-
ging (in put) out of the environment 
and bringing back (out put) into the 
environment. On the way of this life 
cycle we face exploitation, pollution 
and deterioration of the environ-
ment.  Partial reuse is always good, 
but it is only a very low compensa-
tion for the damages, which the 
whole process causes”.   It impera-
tive that one considers how the 
building will effect the surrounding 
environment, because it is not only 
the building’s life being considered, 
but it it is the life of the environment 
that will be effected by that building 
in the future.  

 The overall process to consider be-
gins with the selection of materials 
general construction of the building; 
how you transport everything to get 
on site of the construction, appli-
ances used, etc.  It is not only the 
Operation Energy but the produc-
tion energy that one must consider.  
It is the level of recylable materi-
als you will have in the end when 
the building is being broken down, 
including materials.  The lifecycle of 
the building could also include they 
way the occupants handle sustain-

This could include their effort of 
concious decisions in the building 
to be aware of energy being used, 
it could include their purchasing de-
cisions; what products they invest 
in and how they will effect the over-
all usage of energy.  It could also 
include the site and how available 
public transportation is to the   oc-
cupants and the visitors. 

HOUSE TYPE

MAXIMUM IMPACT MOST COMMON
MINIMUM
IMPACT

FLOOR

EXTERIOR
 WALL

ROOF
FRAMING
WINDOWS

ENERGY (GJ)
ANNUAL SPACE
HEATING
REQUIREMENTS
(GJ PER YEAR)
SPACE
HEATING
REQUIREMENTS
OVER 25 YEARS

Concrete

Corrugated Galvanized Steel

Steel

Aluminum

520

32.5

812

Concrete

Corrugated Galvanized Steel

Timber

Aluminum

372

5.4

135

Timber

Weatherboard

Concrete Tiles
Timber 

Wood

215

1.9

47

“energy involved 
in maintaining an 
individual building 
component, and 

recycling it or other-
wise disposing of it at 
the end of its useful 
life, can all be part of 
the embodied energy 
equation for a partic-
ular building material, 
depending on how 
the embodied energy 
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How to reduce energy with building 
materials, , and 
means of transportation

total embodied energy of a building.  A key part of sustainable design is the design materials used.  
Not only should they be appropriate materials, but the entire process of manufacturing these materi-

-
ing materials is well thought out before construction begins.  One of the most effective ways to save 
energy in this is by obtaining local materials.  The entire construction process of a building is an-
other thing to consider, including transportation, and the use of equipment and appliances.  It is not 
enough to simply consider the operation of a building, but the actual embodied energy is what needs 
to be considered. 

ENERGY REQUIRED TO 
PRODUCE FROM VIRGIN 
MATERIAL (mill btu/ton)

RECYCLED MATERIALS
(PERCENTAGE)

ALUMINUM 250 95

PLASTICS 98 88

NEWSPRINT 29.8 34

26.5 24

GLASS 15.6 5

-

MATERIAL UNITS ENERGY COEFFICIENT MJ PER UNIT

Timber, Rough

Timber, Air-Dry, Treated

Timber Glulam

Timber, Kiln-Dry, Treated

Timber, Form Work

Plywood

Glass

Structural Steel

Aluminum

Asphalt, Strip Shingle

AVE OF THE AMERICAS, NY,NY, 10010

m
3

m
3

m
3

m
3

m
3

m
3

m
3

m
3

kg

kg

kg

kg

m
2

848

1,200

4,500

4,692

283

9,440

7.5

5,000

31.5

59

145

150

280
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WAYNE L. MORSE UNITED STATES COURTHOUSE
EUGENE OR.   MORPHOSIS DLR GROUP

Their projects acknowledge social, cultural, political and economic issues of the 
surrrounding environment of the building being design.  Their effort in integrating 
the building with all of these things and making a cohesive project includes build-
ing with the idea of sustainability in mind.  There is a growing conercn for building 
green, and it is innevitable that every site location will a goal of both aesthetics, and 
function on mind and this now in our society must include green design.  Morpho-

the case of the Wayne L. Morse United States Courthouse those needs were met.  

T H E   F I R M.
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    The Courthouse is located in Eugene, 
Oregon and was completed in November 
2006.  It was given 39 points from LEED, 
considered to be Gold.  The building itself is a 
political center which goes about represent-

than using simple symbolic iconography to 
represent its meaning.  Morphosis took a new 
and modern approach to using symbolism 
with the courthouse, and took a step away 
from typical courthouse urban settings with 
the intent of showing the importance of the ju-
dicial process.  The spaces of the building are 

-

design of the building. “Their forms refer to the 

by being continuously challenged and reinter-
preted by the proceedings of the courts.”  The 
building consists of pavillions in which ribbon 
architecture was applied, to enclose these 

clusters of courhouse pavillions are located 
are create a motion and circulation for which 
daylight can seep through and become apart 
of the bulidign itself.  

The Project

A. LAND USE AND SITE 
ECOLOGY

C. LIGHT AND AIR
D. WATER CYCLE
E. ENERGY FLOWS & FU-
TRE - OVERALL SAVINGS OF 
ENERGY
F. MATERIALS AND CON-
STRUCTION

13



WAYNE L. MORSE UNITED STATES COURTHOUSE
EUGENE OR.   MORPHOSIS DLR GROUP

a. Exterior Perspective
b. Exterior seating for workers
c. Night time exterior perspective 14



WAYNE L. MORSE UNITED STATES COURTHOUSE
EUGENE OR.   MORPHOSIS DLR GROUP

A.

C.

D.

A. South Elevation

West Elevation

C. East Elevation

D. North Elevation

15



-

as an important part of the buidling, and do seem seperated, although they stay very much 

gin the sense that they used ribbons of wood surrounding the room, just as they used it on the 
outside.  

systems in particular that they used was an alternative HVAC system which made for a smaller 

and replaced with cooler nighttime air.”

WAYNE L. MORSE UNITED STATES COURTHOUSE
EUGENE OR.   MORPHOSIS DLR GROUP

16
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EUGENE OR.   MORPHOSIS DLR GROUP

WAYNE L. MORSE UNITED STATES COURTHOUSE

Use of 

    

One key way to save energy in a 
building is to use Daylight, and the 
Courthouse was able to do that 
while keeping it aesthetically ap-
pealing.  There was a large amount 
of daylight designed to poor into 
the building in areas such as the 
clearestory windows and the win-
dows in the courtrooms (seen to 
the right.) This makes for a beautiful 
design, but it also reduces the de-

also design the lighting system to 
be on occupancy sensors in order 
to conserve energy.   
 The use of daylight in the 
building was design on the inside 
just as much as it was design on 

-
tion and the placement of plants 
on the outside of the building highly 
effected the use of solar heat and 
light on the inside.  The building 
was design so “architectural fea-
tures provide exterior shading for 

structures shelter southern win-
dows from unwanted solar heat 
gain.” (AIA).  
 One of the strategies used 
was the Solar Cooling Loads, 
where they would “shade south 
windows with exterior louvers, aw-
nings, or trellises.” (AIA).  

17



EUGENE OR.   MORPHOSIS DLR GROUP

WAYNE L. MORSE UNITED STATES COURTHOUSE

 
-

ticular building was the site of the project.  It is obviously a 

well as the way it communicates with the environment.  The 
team had to keep both of these things in mind while stay-
ing sustainable. “The site’s location within a half-mile of basic 
services and three high-density residential neighborhoods 
reduces transportation impacts.”  (AIA).  Having public trans-
portation near the building is key to the overall lifecycle of the 
building, and there are public rail and bus lines which connect 
the courthouse to the community, and also provide a more 

-
ferred parking is provided for employees and tenants using 

 The site itself gave the team the opportunity to restre 

rates.  It was calculated that the area receives 51 inches of 
rain annually,  but with their new landscaping plan, they were 
able to restore 37% of the site natural percolation rates.  An-
other aspect they took advantage of was planting native 

plants would block winds and glare where needed.
 The buildings site and uses of renewable energy were 
a great addition to the energy conservation plan.  It was also 
their efforts to use sustainable materials.  Not only did the 
team of architects design a great sustainable building, but 
the occupants thought about the orientation and opportunity 
to keep going with the sustainable aspeect when it came to 
things such as parking and available transportation.  

energy use by approximately 40%, compared with a compa-
rable baseline model. 

18

 One of the most important factors of a building lifecycle is its use of materials, and The 
courthouse went in the direction of using a large amount of recycled materials.  “Much of the 
recycled content came in the steel and aluminum components, including rebar, structural steel, 
steel decking, cold-metal framing, metal stairs, formed-metal fabrications, stainless-steel de-
tention equipment and furniture, aluminum entrances and storefronts, and the factory-formed 
metal wall panels of the building’s outer skin.”  (AIA).   

offgassing and the need for waxing and other maintenance.”  
It was both large and smaller more detailed decisions with materials that made this building 
such a success.  

AIA

AIA
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