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                  Development of Green Architecture Concept

1. Historical Foundations

Traditional architecture relied on local materials (e.g., stone, timber, adobe) and 
passive design principles such as natural ventilation and solar orientation.

Examples include:

Vernacular homes designed to suit specific climates.

Integration of nature, such as courtyards and shaded structures.

2. Early Modern Awareness (19th - Early 20th Century)

Industrialization spurred urban growth, raising concerns about pollution and 
resource depletion.

Key contributions:

Garden City Movement (1898) by Ebenezer Howard: Merging green spaces with 
urban living.

Frank Lloyd Wright: Promoted harmony between buildings and nature (e.g., 
Fallingwater).

3. Rise of Environmentalism (Mid-20th Century)

Environmental issues gained global attention due to urban expansion and energy 
crises.

Milestones:

Publication of Rachel Carson’s Silent Spring (1962).

Energy-efficient designs and bioclimatic principles by architects like Buckminster 
Fuller.

Ian McHarg’s Design with Nature (1969): Introduced ecological urban planning.

4. Green Building Practices (1970s - 1990s)

The energy crises of the 1970s inspired renewable energy and energy-efficient 
designs.

Key advancements:

Adoption of solar panels, green roofs, and insulation technologies.

Establishment of LEED (1998) and BREEAM green building certifications.

Bioclimatic skyscrapers by Kenneth Yeang.

5. Modern Green Architecture (2000s - Present)

Focus on Net-Zero Energy and Carbon Neutral goals.

Innovations include:

Living walls and rooftop gardens to enhance biodiversity.

Smart technologies like IoT and AI to optimize energy use.

Sustainable materials like low-E glass, bamboo, and reclaimed wood.

Emphasis on climate-resilient designs for floods, heatwaves, and other risks.

6. Future Directions

Bio-Based Materials: Innovations in hempcrete, mycelium, and biodegradable 
materials.

Smart Cities Integration: Data-driven solutions for energy, waste, and water 
management.

Circular Economy: Recycling construction materials to minimize waste.

Global Goals: Aligning designs with the UN Sustainable Development Goals 
(SDGs).

Conclusion

Green architecture has evolved from traditional practices to cutting-edge, 
sustainable designs. 

By prioritizing energy efficiency, resource conservation, and harmony with nature, 
it addresses modern environmental challenges while setting a path toward a 

sustainable future.

          Classification of Green Architecture Buildings

1. Passive Solar Buildings
Design Focus: Use sunlight for heating, cooling, and lighting 
naturally.
Features:
South-facing windows.
Thermal mass floors to store heat.
Natural ventilation systems.
Benefits: Reduces reliance on mechanical heating and cooling 
systems.

2. Energy-Efficient Buildings
Design Focus: Minimize energy consumption using advanced 
technologies.
Features:
Advanced insulation (e.g., airtight sealing).
Low-E glass windows to reduce heat loss.
Energy recovery systems.
Benefits: Cuts down energy usage and operational costs.

3. Green Roof Buildings
Design Focus: Incorporate vegetation on rooftops.
Features:
Reduces urban heat island effect.
Improves building insulation.
Manages stormwater runoff.
Benefits: Enhances biodiversity and mitigates urban climate 
issues.

4. Net-Zero Energy Buildings
Design Focus: Produce as much energy as they consume 
annually.
Features:
Solar panels and wind turbines.
Energy-efficient HVAC systems.
Battery storage systems for renewable energy.
Benefits: Achieves energy self-sufficiency.

5. Biophilic Buildings
Design Focus: Strengthen human-nature connections.
Features:
Living walls and indoor gardens.
Use of natural materials (wood, stone).
Large windows for natural light.
Benefits: Improves occupant well-being and air quality.

6. Adaptive Reuse Buildings
Design Focus: Repurpose existing buildings for new uses.
Features:
Retrofitting old structures.
Use of recycled or reclaimed materials.
Benefits: Reduces construction waste and resource use.

7. Smart Green Buildings
Design Focus: Use smart technology to optimize building 
performance.
Features:
IoT sensors for energy and water monitoring.
AI for optimizing energy usage.
Smart lighting and temperature controls.
Benefits: Enhances efficiency and reduces operational costs.

Conclusion
These classifications reflect the diverse approaches in green 
architecture, each focusing on sustainability, 
energy efficiency, and environmental harmony. Together, they 
contribute to a more sustainable future.

The project is located in a very vibrant area of Düsseldorf, Germany. Düsseldorf is the 
capital of North Rhine-Westphalia in western Germany and is an important economic and 
cultural center. It is famous for its elegant streets, such as "Königsallee," which is 
considered a destination for luxury shopping. The city is known for its modernity and 
unique architecture, such as the "Medienhafen" (Media Harbor) area and the Rhine 

Tower. It is also a hub for arts and culture, with world-class museums and galleries, as 
well as the famous annual Carnival festival.

This area is well-known for its proximity to the Rhine River and the presence of the 
Medienhafen district, which features modern architectural buildings and a vibrant 

cultural scene. Blockstraße stands out for its residential character, blending traditional 
and modern buildings. The street offers easy access to local amenities and public 

transport, as well as being close to shops, cafés, and parks, making it a convenient and 
comfortable location for residents.

My architectural design is environmentally friendly, blending architectural beauty with 
environmental sustainability and aiming to minimize the negative impact on the 

environment. A famous example is the "Bosco Verticale" (Vertical Forest) in Milan, Italy.

Green Design: The building features glass walls covered with thousands of plants and 
trees, creating a vertical ecosystem that provides oxygen and reduces pollution.

Use of Renewable Energy: It relies on solar panels and rainwater collection systems to 
reduce resource consumption.

Natural Insulation: The plants on the facades act as natural insulation against heat and 
noise.

Sustainable Building Materials: It uses recycled and eco-friendly materials to reduce 
carbon emissions.

Climate Regulation: It maintains moderate internal temperatures, reducing the need for 
air conditioning or heating.

This type of building serves as a model for integrating architecture with environmental 
preservation and is ideal for cities around the world.
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A. examples of  office buildings, showcasing their architectural 
design, functionality, and unique features:

1. The Edge (Amsterdam, Netherlands)
Overview: Known as one of the greenest office buildings in the world.
Key Features:
Smart building technology that adjusts lighting and temperature based 
on occupancy.
Rooftop solar panels generating most of the building's electricity.
Rainwater harvesting system for irrigation and restroom facilities.
Design: A futuristic glass facade with open spaces and natural lighting.

2. Salesforce Tower (San Francisco, USA)
Overview: The tallest building in San Francisco and a hub for modern 
workspaces.
Key Features:
LEED Platinum certified for energy efficiency.
Sky Deck offering panoramic views of the city.
Integration of wellness facilities like yoga spaces and green lounges.
Design: Sleek, modern, and sustainable with a tapered cylindrical 
structure.

3. Capital Gate (Abu Dhabi, UAE)
Overview: Known as the “Leaning Tower of Abu Dhabi,” it’s an 
architectural marvel.
Key Features:
Inclination of 18 degrees, making it a standout structure.
Advanced engineering for stability and wind resistance.
Offices with luxurious interiors and high-end amenities.
Design: Futuristic glass and steel facade with a spiral design.

4. Torre Reforma (Mexico City, Mexico)
Overview: A sustainable and earthquake-resistant office building.
Key Features:
Designed to withstand seismic activity.
Green terraces and eco-friendly energy systems.
Innovative use of exposed concrete for structural integrity.
Design: A minimalist yet modern vertical structure with sustainable 
materials.

5. One Angel Square (Manchester, UK)
Overview: An energy-efficient corporate headquarters.
Key Features:
Rated BREEAM Outstanding for sustainability.
Powered by a biofuel system using waste oils.
Naturally ventilated and highly insulated.
Design: A futuristic, curved facade with open atriums.

Masterplan

               Poltava National 
Technical University

Project

Student

Supervisor

GREEN АRCHITECTURE OF 
MULTIFUNCTIONAL 
COMPLEXES

 DüSSELDORF, GERMANY

Mohamed El Moussaoui

Andrii Dmytrenko


