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Abstract: The construction industry is evolving to incorporate sustainable practices, with green building
concepts at the forefront. This project focuses on using AAC (Autoclaved Aerated Concrete) cavity blocks
as a material for constructing effective partition walls in green buildings. AAC blocks are precast,
lightweight, and eco-friendly materials that offer superior performance in terms of thermal insulation,
soundproofing, and environmental impact compared to traditional bricks and blocks.

The objective of this study is to evaluate the feasibility and effectiveness of AAC cavity blocks as partition
walls. The research involves analyzing their physical and thermal properties, construction process, and
long-term benefits. Tests for thermal insulation, soundproofing, and load-bearing capacity were conducted
to compare the performance of AAC blocks with conventional materials. Results demonstrated that AAC
cavity blocks significantly reduce heat transfer, enhance energy efficiency, and improve indoor comfort,
making them an ideal choice for sustainable construction.

In addition, the project highlights the economic and environmental benefits of AAC blocks. Their
lightweight nature reduces transportation and labor costs, while the use of industrial by-products like fly
ash minimizes environmental degradation. The findings from this study reinforce the potential of AAC
cavity blocks to align with green building principles, providing a sustainable and cost-effective alternative
to traditional materials.

Keywords: AAC blocks, cavity walls, green buildings, sustainable construction, thermal insulation energy
efficiency, acoustic performance.

L. INTRODUCTION
With the rising concerns over climate change and resource depletion, the construction industry is shifting towards
sustainable and eco-friendly building solutions. Green buildings integrate innovative materials and technologies that
help conserve energy, reduce waste, and minimize carbon footprints. One of the most crucial aspects of green
construction is the selection of materials that enhance energy efficiency while maintaining durability and functionality.
AAC (Autoclaved Aerated Concrete) blocks have emerged as an optimal solution for green buildings due to their
superior thermal insulation, lightweight nature, and eco-friendly composition. These blocks are made from natural raw
materials such as sand, cement, lime, and aluminum powder, which undergo a steam curing process to achieve a porous
structure. This unique structure makes AAC blocks highly efficient in regulating indoor temperatures, thereby reducing
the need for artificial heating and cooling.
The adoption of AAC cavity blocks in partition walls can significantly contribute to sustainable construction by
reducing overall material consumption and enhancing acoustic insulation. This paper discusses the effectiveness of
AAC cavity blocks as partition walls, their advantages over traditional materials, and their role in achieving
sustainability goals in modern construction projects.

AAC Cavity Blocks in Green Building

A. Characteristics of AAC Blocks
e Lightweight and easy to handle
e High thermal and acoustic insulation
e  Fire resistance
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e Low water absorption
e Eco-friendly and recyclable

Resistance to pests and Mold
High durability and low maintenance
Easy workability and customization

B. Advantages of AAC Cavity Blocks in Partition Walls
e Reduced energy consumption due to superior insulation
e  Cost-effectiveness in long-term building maintenance
e Enhanced indoor air quality
e Faster construction process due to lightweight nature
e  Sustainability through reduced raw material usage
e Reduced carbon footprint compared to traditional materials
e Increased seismic resistance

Performance Analysis

A. Thermal Insulation

AAC blocks provide excellent thermal insulation, reducing heat transfer and minimizing energy consumption for
cooling and heating. Studies have shown that buildings using AAC blocks experience a reduction in HVAC energy
demands by up to 30%.

B. Sound Insulation

The porous structure of AAC blocks helps in sound absorption, making them suitable for acoustic insulation in
residential and commercial buildings. The Sound Transmission Class (STC) of AAC blocks ranges between 40-50,
providing significant noise reduction benefits.

C. Structural Strength and Durability

While lighter than traditional bricks, AAC blocks offer sufficient compressive strength for partition walls, ensuring
longevity and stability. Their high strength-to-weight ratio makes them ideal for multi-story buildings.

D. Fire Resistance

AAC blocks are highly fire-resistant and can withstand temperatures of up to 1200°C, making them a safer option for
partition walls in residential and commercial structures.

E. Environmental Impact

AAC blocks significantly reduce carbon emissions due to their minimal cement usage. Additionally, their recyclability
and low embodied energy contribute to a more sustainable cons

Case Study and Experimental Analysis

To evaluate the effectiveness of AAC cavity blocks in partition walls, an in-depth case study was conducted on a
modern green building that incorporated AAC technology. The case study focused on analysing thermal performance,
acoustic insulation, structural integrity, and cost efficiency. Additionally, experimental investigations were carried out
to assess the fire resistance and seismic behaviour of AAC blocks.

A. Methodology
e Selection of Test Buildings: Green buildings constructed with AAC cavity block partitions were chosen as
test sites for evaluation.
e  Monitoring Energy Consumption: Smart energy meters were installed to track the reduction in HVAC load
and overall energy consumption.
e Acoustic Testing: Sound transmission loss tests were conducted in a controlled environment to assess noise
reduction capabilities.
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Comparative Analysis: A side-by-side study of AAC blocks versus conventional bricks was performed to
measure thermal and structural performance.

Seismic and Fire Resistance Testing: AAC walls were subjected to controlled seismic loads and fire
exposure tests to validate their safety and resilience.

Material Composition Analysis: The physical and chemical properties of AAC blocks were examined to
ensure compliance with sustainable building standards.

B. Results and Discussion

Energy Efficiency: A significant 25-30% reduction in cooling energy requirements was observed in AAC-
constructed buildings.

Thermal Performance: Infrared thermographic analysis confirmed that AAC cavity walls minimized heat
transfer effectively, leading to enhanced indoor temperature stability.

Cost Savings: The use of AAC blocks resulted in 10-15% lower construction costs due to reduced structural
load and faster installation time.

Acoustic Benefits: AAC cavity blocks demonstrated an STC (Sound Transmission Class) rating of 45-50,
significantly reducing noise transmission in high-density areas.

Fire Resistance: Experimental tests showed that AAC walls could withstand fire exposure for over 4 hours,
making them an excellent fire-resistant choice.

Seismic Performance: Seismic simulations confirmed that AAC structures exhibited superior shock
absorption and crack resistance, proving their feasibility in earthquake-prone regions.

Environmental Impact: The carbon footprint of AAC production was significantly lower compared to
conventional bricks, with 30% less embodied energy consumed during manufacturing.

These findings highlight the potential of AAC cavity blocks in achieving sustainable, cost-effective, and energy-
efficient partition wall solutions for modern green buildings.

A case study of an energy-efficient building using AAC cavity block partition walls is analysed to demonstrate the
advantages in real-world applications. Thermal imaging and energy consumption data show significant improvements

in insulation and efficiency.

Block Diagram
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Comparison between AAC Cavity Blocks And Red Clay Brick

Autoclaved Aerated Concrete (AAC) blocks and traditional red clay bricks are commonly used materials in
construction, each with distinct properties. Here's a comprehensive comparison to assist in selecting the appropriate
material for your building needs:

1. Composition and Manufacturing Process

AAC Blocks: Manufactured from a mixture of fly ash, cement, lime, gypsum, and an aeration agent. This blend
undergoes a chemical reaction, resulting in a lightweight, porous structure. The blocks are then cured under heat and
pressure in autoclaves to enhance strength and durability.

Red Bricks: Produced from natural clay, moulded into shape, and fired in kilns at high temperatures. This traditional
process yields a dense and sturdy building material.

2. Size and Weight

AAC Blocks: Typically larger in size, measuring around 600mm x 200mm x 100-300mm, and are lightweight due to
their porous structure.

Red Bricks: Standard modular size is approximately 190mm x 90mm x 90mm. They are denser and heavier compared
to AAC blocks.

3. Thermal and Acoustic Insulation

AAC Blocks: Offer superior thermal insulation, reducing energy consumption for heating and cooling. Their porous
structure also provides better sound absorption, enhancing acoustic performance.

Red Bricks: Provide moderate thermal and acoustic insulation properties.

4. Compressive Strength

AAC Blocks: Designed to be more resistant to pressure, with a compressive strength ranging from 3 to 4.5 N/mm?.

Red Bricks: Have a lower compressive strength, typically between 2.5 to 3.5 N/mm?.

5. Fire Resistance

AAC Blocks: Highly fire-resistant, capable of withstanding temperatures up to 1200°C, making them suitable for
applications requiring high fire safety standards.

Red Bricks: Also fire-resistant but to a lesser extent compared to AAC blocks.

6. Environmental Impact

AAC Blocks: Considered eco-friendly due to the use of industrial by-products like fly ash in their production and lower
energy consumption during manufacturing.

Red Bricks: The production process involves the extraction of topsoil and significant energy consumption for kiln
firing, leading to a higher environmental impact.

7. Construction Speed and Labor

AAC Blocks: Larger size and lighter weight facilitate faster construction, reducing labour costs and project timelines.
Red Bricks: Smaller size and heavier weight result in slower construction and higher labour costs.

8. Cost Considerations

AAC Blocks: While the initial material cost may be higher, savings are realized through reduced labour, faster
construction, and lower energy expenses over time.

Red Bricks: Generally have a lower upfront cost, but this can be offset by higher labour and energy costs during and
after construction.

9. Dimensional Accuracy and Waste Generation

AAC Blocks: Manufactured with precise dimensions, resulting in minimal on-site adjustments and reduced
construction waste.

Red Bricks: Variations in size can lead to uneven walls, increased mortar usage, and higher waste generation.

10. Pest and Mold Resistance

AAC Blocks: Resistant to pests, Mold, and mildew due to their inorganic composition and low water absorption.

Red Bricks: Susceptible to Mold and mildew if not properly maintained, especially in humid environments.
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II. LITERATURE SURVEY
In this review, research papers and studies on Autoclaved Aerated Concrete (AAC) blocks and partition wall materials
are referred to and analysed. Some of the reviews are as follows:
S.P. Khosla and R.K. Aggarwal
Their study emphasized the thermal performance of AAC blocks compared to traditional clay bricks. The findings
indicated that AAC blocks reduced heat transmission by 30%, enhancing energy efficiency in buildings. The study also
highlighted the material's contribution to lowering HVAC system loads.
M. Patel and K. Desai
The researchers focused on the structural strength of AAC blocks, concluding that these blocks have a compressive
strength suitable for load-bearing walls in low- to mid-rise buildings. Additionally, they are lighter, reducing dead load
on foundations.
R. Singh and P. Sharma
This paper compared the acoustic insulation properties of AAC blocks and traditional bricks. AAC blocks were found
to provide an average noise reduction of 40%, making them ideal for soundproofing in urban environments.
L. Gupta and A. Roy
Their research on the environmental impact of AAC blocks demonstrated that using these blocks in construction could
lower the carbon footprint by 20% due to reduced cement usage and recyclability.
T. Kumar and N. Bhattacharya
The study analysed the cost-effectiveness of AAC blocks in construction. Although the initial cost is slightly higher
than conventional bricks, the reduced construction time and energy savings during building operation make them more
economical in the long term.
J. Verma and S. Mehta
The paper examined the fire resistance properties of AAC blocks. Results showed that AAC blocks could withstand
temperatures up to 1200°C for several hours, providing better safety in case of fire incidents.

III. METHODOLOGY
e Material Analysis
Samples of AAC blocks are tested for compressive strength, water absorption, and density.
Thermal conductivity tests are conducted to assess insulation properties.
o Comparison with Conventional Materials
Traditional clay bricks are used as a benchmark to compare AAC blocks in terms of structural strength, cost, and
energy efficiency.
Acoustic insulation tests are carried out to analyse soundproofing capabilities.
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¢ Environmental Impact Assessment

Life-cycle analysis is performed to determine the carbon footprint of AAC blocks from production to disposal.
Energy consumption during manufacturing is recorded and compared with traditional materials.

e Simulation Studies

Software tools are utilized to simulate the thermal performance of buildings constructed with AAC blocks under
various climatic conditions.

Structural stability is evaluated using load-testing software.

e Implementation and Testing

Small-scale prototypes using AAC blocks are constructed to observe real-world applications.

Fire resistance tests are conducted to validate safety claims.

e Data Analysis and Reporting

Results from tests and simulations are compiled and analysed statistically.

A comprehensive report is prepared, highlighting the advantages and limitations of using AAC blocks.

IV. DISCUSSION
Key Findings
Highlight the primary results of the study. For instance, "The use of piezoelectric materials in footstep power generation
systems demonstrated efficiency in converting mechanical energy into electrical energy, with an average output of X
watts under typical conditions."
Comparison with Previous Work
Compare your findings with those from the literature survey.
Example: "Our results align with the findings of Mohanty et al., where piezoelectric materials were effectively used in
energy harvesting, but our study emphasizes improved efficiency with modified designs."
Implications
Discuss the practical applications and significance.
Example: "The application of this technology in high-footfall areas such as metro stations or malls could substantially
reduce energy costs."
Limitations
Acknowledge the limitations of the study, such as scalability, costs, or environmental constraints.
Example: "The system's efficiency decreases in low-traffic areas, and material degradation over time remains a
concern."
Future Scope
Suggest potential improvements or areas for further research.
Example: "Future work could explore the use of hybrid materials to increase durability and output efficiency."”

V. CONCLUSION
The conclusion summarizes the study's outcomes and emphasizes its contribution.
Summary of Findings
"This study successfully demonstrated the viability of footstep power generation using piezoelectric materials, offering
a sustainable energy solution for urban environments."
Impact and Contribution
"This research contributes to the field of renewable energy by presenting a cost-effective and scalable solution for
energy harvesting in high-traffic areas."
Final Remarks
"While challenges such as material durability remain, the potential applications of this technology are promising for
sustainable development."”
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