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“Environmental Technologies for Interiors” – Lecture Outlines

                                                                                               
Lecture Outline 1

The Outdoor Environment


“We must begin by taking note of the climates in which homes are to be built if our design for them are to be correct. It is obvious that design for homes ought to conform to diversities of climate.” 


Vitruvius, architect, first century BC.

The building and the site

The site, the building and the sun

Water

Shade

The Earth and the Sun

Design in harmony with nature

The Sun Patterns

The Earth’s orientation

Seasons

Summer & Winter Solstices

Equinox

Sun paths

Climatic Zones

The Hemispheres

Latitude, Altitude and Azimuth angles 

The sun path diagram
Example - Class Exercise

· Gainesville latitude is 29o N 39’.

· Step 1: On the appropriate Sun path diagram, select the September sun path (marked with a IX), and locate  the 9-hour line. Where the two lines cross is the position of the sun.

· Step 2: Read the altitude angle on the concentric circle line and the azimuth angle by following the radial line to the outermost circle.

Lecture Outline 2

NATURAL VENTILATION

WHAT?! NO AIR CONDITIONING IN THIS BUILDING?

Building Ventilation Systems

Building ventilation systems have four basic components:

The simplest system 

Most systems description 

Wind or convection 
Convective Ventilation 

Wind powered ventilation

Other openings used for natural ventilation:

Nature renews outdoor air in many ways

Lecture Outline 3

Architectural Responses to Climate 
One of the main reasons for regional changes in architecture is the response to climate.

Vernacular and Regional Architecture
Strategies for providing comfort in buildings around the world 

Local Climates

Microclimates
Climate Types
Cold climates

Temperate Climates

Mild and Overcast Climates

Hot and Arid Climates

Hot and Humid Climates

The siteanalysis

Wind and building openings

Animal and Plant Life
Designing with Plants

Lecture Outline 4

Thermal Comfort

· Throughout history people have coped with very cold weather by:

· Putting on more clothes

· Finding a warm place

· Heating their immediate surroundings with whatever energy sources were available.

How buildings support thermal comfort?

Prnciples of heat transfer

Heat transfer and the building envelope
Thermal bridges

Controlling heat transfer

Thermal resistance 

Radiation, Conduction, Convection

How building materials radiate heat

Reflectance,  Asorbance, and Emmitance

Mean Radiant Temperature

Operative Temperature
Evaporation
Sensible heat and Latent heat

Thermal capacity and thermal resistance

Thermal mass

Thermal conductivity

Thermal resistance

R-Values

