Sustainable Building Design

Principles of Green Building Design

Green building design centers on minimizing resource use, reducing negative environmental
impacts, and maximizing occupant health and productivity. Key principles include:

¢ Site Responsiveness: Design that respects natural landforms, orientation, and ecology,
enhancing local biodiversity and minimizing land disturbance.

e Resource Efficiency: Careful selection and use of materials and systems to reduce
consumption of water, energy, and raw materials through their life cycles.

¢ Health and Well-being: Prioritizing indoor environmental quality—including air quality,
lighting, thermal comfort, and acoustics—to enhance occupant wellness.

e Waste Minimization: Reducing construction, demolition, and operational waste via
recycling, reusing, and material optimization.

e Water Conservation: Incorporating rainwater harvesting, recycling, and efficient fixtures to
reduce potable water use.

o Lifecycle Perspective: Evaluating decisions based on their environmental impacts over the
building's entire lifespan (from construction to demolition or reuse).

o Adaptability and Resilience: Designing for future flexibility, maintenance, and resilience to
climate impacts.

Passive Design Strategies for Energy Efficiency

Passive design incorporates architectural features and materials to naturally regulate the internal

climate, reducing reliance on mechanical systems. Effective strategies include:
e Building Orientation: Positioning the building and openings to maximize heating, cooling,
and daylighting benefits from the sun'’s path and prevailing winds.

e Thermal Mass: Using materials like concrete, brick, or stone to absorb, store, and slowly
release heat, moderating indoor temperature fluctuations.

e Solar Control: Applying shading devices (overhangs, louvers, pergolas) and using glazing
with appropriate solar heat gain coefficients to control solar gains.

¢ Insulation and Airtightness: Specifying high-quality insulation for roofs, walls, and floors
paired with airtight construction to minimize unwanted heat loss or gain.

¢ Natural Ventilation Paths: Designing effective cross-ventilation by careful placement of
operable windows, vents, and openings on opposing facades.



Daylighting and Natural Ventilation

Maximizing daylight and leveraging natural ventilation boosts comfort while conserving energy:

Daylighting

e Optimal Window Placement: Design windows and skylights to provide uniform daylight
distribution deep into interiors while controlling glare.

¢ Light Shelves and Reflectors: Use architectural elements to bounce natural light to ceilings

and deeper building areas.

¢ Glazing Performance: Specify glass types that meet visual and thermal needs—high visible

transmittance with low solar heat gain.

e Smart Controls: Use daylight sensors and dimming systems to automatically adjust artificial

lighting based on available sunlight.

Natural Ventilation

¢ Cross-Ventilation: Align window openings to prevailing winds, facilitate airflow through
rooms, and place exhaust vents near ceilings or hot zones.

e Stack Ventilation: Design vertical shafts, atriums, or tall windows to promote air movement
driven by temperature differences between indoors and outdoors.

e Operable Elements: Ensure windows, louvers, and vents can be easily opened and adjusted

for climate conditions and user comfort.

¢ Airflow Modeling: Use computational tools or traditional heuristics to predict and optimize

airflow for various seasons.

Integration of Sustainable Technologies in Design

Sustainable technologies further enhance a building's performance and environmental

stewardship:

Technology
Solar Photovoltaic Panels
Solar Thermal Collectors
Green Roofs and Walls
Greywater Recycling Systems
Energy Recovery Ventilators (ERV/HRV)
High-Efficiency HVAC Systems
Smart Building Management Systems
Permeable Pavements

Building Information Modeling (BIM)

Function/Benefit
Onsite renewable energy generation
Domestic hot water, space heating
Insulation, stormwater retention, biodiversity
Reduce potable water use for non-potable needs
Improve indoor air quality, conserve energy
Reduce energy for heating/cooling
Monitor and optimize energy/water usage
Stormwater management, groundwater recharge

Design optimization for sustainability



Summary of Best Practices:
e Combine passive and active (technological) strategies for energy, water, and resource
efficiencies.
e Optimize building orientation and envelope for local climate and site conditions.

e Foster occupant engagement with operable windows, user controls, and healthy material
selections.

¢ Prioritize adaptability and low-impact materials for resilience and long-term performance.

A holistic approach to sustainable building design seamlessly integrates passive design,
daylighting, natural ventilation, and advanced technologies to create buildings that are energy-
efficient, comfortable, and environmentally responsible.



