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Abstract

Net-zero green living emphasizes environmental sustainability and carbon neutrality,
encompassing areas such as energy transition, low-carbon architecture, green
transportation, smart urban management, and community participation. Noise pollution
control is also a key objective, as urbanization and industrial development have led to
increasing environmental noise, affecting public health and quality of life. Therefore,
reducing noise pollution through technological innovation, policy initiatives, and
community action has become an essential aspect of net-zero green living.

In the field of architecture, net-zero green living promotes green buildings and acoustic
design, utilizing smart soundproof materials such as variable-frequency noise-
insulating glass, porous acoustic walls, and sound-absorbing ceilings to minimize
external noise impact on indoor environments. Additionally, smart buildings
integrating active noise control technology can dynamically adjust sound insulation
levels in response to environmental noise fluctuations, improving acoustic quality and
living comfort.

Traffic noise is a major source of urban environmental pollution. Net-zero green living
advocates for the adoption of electric vehicles, electrified public transport, bicycle lanes,
and pedestrian-friendly urban planning to reduce the reliance on fuel-powered vehicles
and lower road noise. Furthermore, smart traffic management systems regulate vehicle
flow and adjust speed limits dynamically, minimizing noise from acceleration and
braking while enhancing overall urban sound quality.

Smart urban development incorporates Internet of Things (IoT) and artificial
intelligence (AI) technologies to establish intelligent noise monitoring systems. These
systems use sensors to provide real-time environmental noise data and analytics,
optimizing urban planning and policy decisions. For instance, smart noise barriers and
urban greening efforts help mitigate traffic and industrial noise for surrounding
residential areas. Additionally, water feature designs such as artificial lakes and
fountains generate white noise, masking background noise and improving urban
soundscapes.

Global case studies, including Copenhagen, Freiburg, Tokyo, and Singapore,
demonstrate how smart technology, policy management, and public engagement
effectively reduce noise pollution and enhance urban livability. These practices
highlight the inseparable relationship between noise control and net-zero green living.
By integrating architectural design, transportation planning, urban policy, and
community initiatives, cities can achieve low-carbon, low-noise development, ensuring

residents enjoy a quieter, healthier, and more sustainable living environment.
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Chapter 1: Introduction to Net Zero Green Living

1.1 JFERLSEL K @55 (Net Zero Concept and Sustainable Development)
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1.2 %kt ERVRZ 0 R (Core Principles of Green Living)
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Chapter 2: Sources and Effects of Noise Pollution

2.1 A i@EE e (Traffic and Urban Noise)
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2.2 FESEHAZEERNET (Industrial and Construction Noise)
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Chapter 3: Low-Noise Environments and Urban Planning

3.1 (K EELET (Designing Low-Noise Communities)
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Chapter 4: Net Zero Buildings and Noise Reduction Technologies

4.1 %RESREIEEEEGEY (Green Buildings and Acoustic Design)
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Chapter 5: Community Engagement and Policy Promotion

5.1 PSR EBLEE (Noise Management Policies and Regulations)
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5.2 HHESHBEIZEHEE (Community Engagement and Educational Promotion)
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Chapter 6: Future Outlook and Global Trends

6.1 JFEW M 2EE#E2% (Trends in Net Zero Cities Development)
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