Intro

Marcus Vitruvius:  Architects must be sensitive to the local environment.

History of Sustainable Design

· As populations grew, natural materials were modified to be more durable and processed, less easy to be recycled like early human populations.

· Conservation:  Economic of fish, timber, topsoil, minerals and game.

Principles of Sustainable Design

1. Finite amount of resources.

2. Laws of Thermodynamics; energy cannot be created or destroyed, only recycled.

3. All energy seeks equilibrium and disperses.

The natural step (1996). Five mile up & five mile down.

1. Elements from the Earth's curst cannot be extracted faster than they are replenished.

2. Manufactured materials cannot be produced faster than they can be re-integrated into nature (recycled).

3. Protect & preserve the variety of living organisms.

4. Human needs must be met in the most environmentally safe methods possible.

Sustainable Site Planning & Design
   -Sustainable principles of site planning include:

· Adjacency to public transportation

-Option of using public mass transit

-Decrease parking need

-Increase employee car pool.

-Decrease stress & car expense.

· Flood Plains

-Raise house or building above 100 year flood plain at least 1 foot.

-Option 2:  Don't locate in flood plain.

· Erosion, Fire & Landslides

-Some ecosystems are prone to fire & erosion cycles and building on them should be avoided.

· Sites With High Slopes or Agricultural Use

-Building on high slopes can cause erosion. 

-Leave areas with fertilizer topsoil to crops, wildlife & plant material.

· Solar Orientation, Wind Patterns

-Orientate building east-west with windows on south

-Protect with trees & Earth burm.

· Landscape Site Conditions

-Locate coniferous tree son North-West elevation to reduce windchill & heat loss.

-Locate deciduous trees on South-West elevations to reduce summer solar gain & increase winter heat gain.

Alternative Transportation

   -Locates sites with mass transit options (bus, train)

   -Alternate transportation amenities, bike paths, shelters car pool opportunities; location with alternative fuel options.

Reduction of Site Disturbance

   -Conserve natural areas; restore habitat.

Storm Water Management

   -On-site infiltration of contaminants – swales filled with wetland vegetation.

   -Reduce run off from large paving areas to allow for aquifer recharge.

   -Ground water recharge.

Ecologically Sensitive Landscaping

   -Aeriscaping – planting materials adapted to dry and desert climates.

   -Drip irrigation.

Light Pollution

   -Direct light downward.

Open Space Preservation

   -Parks, wildlife refuge, wetlands, play lots.

   -Infill Development.

   -Protect natural resources.


-Identify resources


-Provide a design that protects & enhances


-Provide buffers, ie. woodlands & grasslands


-Link natural areas


-Links may be used for paths, but made with biodegradable materials

USGBC

   -To promote buildings that are environmentally responsible, profitable & healthy places to live & work.

Sustainable Designs Five Goal

1. Useless

2. Recycle Components

3. Use easily recycled components

4. Use fully biodegradable components

5. Do not deplete natural resources necessary for health of future generations

LEED:  Six Categories

1. Sustainable sites

2. Water efficiency

3. Energy & atmosphere

4. Materials & resources

5. Indoor air quality

6. Innovation & design practice

Sustainable Design Team

   -Arch or Eng with energy modeling experience

   -Landscape arch with knowledge of local plants

   -Commissioning LEED EXPERT

   -Arch or Eng with building modeling experience

Energy Evaluation

   -Solar Design


2 Types of Passive Systems

1. Green house effect (direct heat gain)

2. Indirect gain system (roof & wall)

Commissioning

   -Insure all building systems are operating according to design intent, ie.


-HVAC & MEP


-Life Safety Systems


-Building Envelope


-Controls


-Lighting Controls & Daylighting Systems


-Thermal Storage
