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Advanced Certificate in Sustainable Architecture

Passive Solar Design

Passive Solar Design is a sustainable architectural approach that utilizes the sun's energy to provide heating,
cooling, and lighting for buildings. This design strategy takes advantage of the natural elements such as
sunlight, shade, and wind to create comfortable and energy-efficient spaces. Understanding key terms and
vocabulary associated with Passive Solar Design is crucial for architects and designers to effectively
implement this approach in their projects.

1. **Solar Gain**: Solar gain refers to the amount of heat gained from the sun through windows, walls, and
roofs of a building. It is a key factor in Passive Solar Design as it helps to reduce the need for artificial
heating during the colder months.

2. **Thermal Mass**: Thermal mass refers to materials with high heat capacity that can store and release
heat slowly. Materials such as concrete, brick, and stone are commonly used in Passive Solar Design to
regulate indoor temperatures by absorbing and releasing heat.

3. **Solar Orientation**: Solar orientation is the positioning of a building in relation to the sun to maximize
solar gain. Proper solar orientation ensures that the building receives adequate sunlight throughout the
day, especially in the winter months when heating is required.

4. **Overhangs**: Overhangs are horizontal projections that provide shade to windows and walls during the
summer months when the sun is high in the sky. They help to prevent overheating and reduce the need for
cooling systems in the building.

5. **Daylighting**: Daylighting is the strategic use of natural light to illuminate interior spaces. In Passive
Solar Design, daylighting is a key aspect that reduces the reliance on artificial lighting and improves the
overall quality of the indoor environment.

6. **Shading Devices**: Shading devices such as louvers, blinds, and awnings are used to control the
amount of sunlight entering the building. They help to reduce glare, maintain comfortable indoor
temperatures, and enhance energy efficiency.

7. **Passive Cooling**: Passive cooling techniques are employed to reduce the need for mechanical cooling
systems. Strategies such as natural ventilation, thermal mass, and shading help to maintain comfortable
indoor temperatures without the use of air conditioning.

8. **Active Solar Technologies**: While Passive Solar Design focuses on utilizing natural elements, Active
Solar Technologies involve the use of mechanical systems such as solar panels and solar water heaters to
harness solar energy for electricity and hot water production.

9. **Energy Efficiency**: Energy efficiency is a key goal of Passive Solar Design, aiming to reduce energy
consumption and minimize the environmental impact of buildings. Well-designed passive solar buildings
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can significantly lower heating and cooling costs while reducing greenhouse gas emissions.

10. **Net Zero Energy**: Net zero energy buildings generate as much energy as they consume over the
course of a year. Passive Solar Design plays a crucial role in achieving net zero energy goals by optimizing
energy performance and reducing reliance on non-renewable energy sources.

11. **Climate Responsive Design**: Climate responsive design takes into account the local climate
conditions to create buildings that are comfortable, energy-efficient, and sustainable. Passive Solar Design
principles are often integrated into climate-responsive architecture to enhance thermal comfort and reduce
energy use.

12. **Microclimate**: Microclimate refers to the unique climate conditions of a specific location, influenced
by factors such as topography, vegetation, and urban development. Understanding the microclimate is
essential in designing passive solar buildings that respond effectively to local environmental conditions.

13. **Embodied Energy**: Embodied energy is the total energy consumed in the production, transportation,
and installation of building materials. Passive Solar Design aims to minimize embodied energy by using
locally sourced, sustainable materials with low environmental impact.

14. **Life Cycle Assessment**: Life cycle assessment evaluates the environmental impact of a building
throughout its entire life cycle, from construction to demolition. Passive Solar Design promotes life cycle
thinking by considering the long-term energy performance and sustainability of buildings.

15. **Comfort Criteria**: Comfort criteria include factors such as temperature, humidity, air quality, and
daylight levels that influence occupants' comfort and well-being. Passive Solar Design focuses on creating
comfortable indoor environments that enhance occupant satisfaction and productivity.

16. **Passive House**: A Passive House is a building standard that emphasizes energy efficiency, comfort,
and sustainability. Passive Houses incorporate Passive Solar Design principles to achieve ultra-low energy
consumption and high levels of thermal comfort.

17. **Building Envelope**: The building envelope consists of the exterior walls, roof, windows, and doors
that separate the interior and exterior environments. A well-designed building envelope is essential in
Passive Solar Design to minimize heat loss and maximize energy efficiency.

18. **Thermal Comfort**: Thermal comfort is the state of mind that expresses satisfaction with the thermal
environment. Passive Solar Design aims to create thermally comfortable indoor spaces by optimizing natural
heating and cooling strategies.

19. **Renewable Energy**: Renewable energy sources such as solar, wind, and geothermal power are used
to reduce reliance on fossil fuels and lower greenhouse gas emissions. Passive Solar Design complements
renewable energy systems by reducing overall energy demand in buildings.

20. **Green Building Certification**: Green building certification programs such as LEED (Leadership in
Energy and Environmental Design) and BREEAM (Building Research Establishment Environmental
Assessment Method) recognize buildings that meet high standards of sustainability, including Passive Solar
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Design principles.

In conclusion, mastering the key terms and vocabulary of Passive Solar Design is essential for architects and
designers to implement sustainable and energy-efficient building strategies. By incorporating solar gain,
thermal mass, solar orientation, and other principles into their projects, professionals can create
environmentally friendly buildings that prioritize occupant comfort, energy efficiency, and long-term
sustainability.
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