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Abstract—The construction sector is continuously making efforts to 

enhance sustainability by adopting environmentally-friendly and 

economically viable materials and technologies. This endeavour 

arises from the necessity to minimize the negative effects of 

construction on non-renewable resources and energy usage. To 

accomplish this objective, scientists and experts are investigating 

various possibilities, such as utilizing recycled materials, responsibly 

sourcing wood, incorporating waste materials, implementing green 

roofs, utilizing by-products, installing solar panels, and employing 

water-saving technologies. 

Present study observes environment friendly insulation material such 

as Coconut coir, in Concrete cavity wall with Temperature and 

Moisture sensors and determine thermal conductivity using the R-

Value in HVAC systems. The cavity wall's concrete composition was 

formulated using industrial by-products and waste materials. The 

construction techniques employed in the research project offer 

favourable acoustic properties, lower embodied energy, and 

improved thermal and noise insulation. Study concludes by checking 

the feasibility of the HVAC system with different biodegradable 

insulation materials in the cavity between the walls, as it is eco-

friendly and economical in applications such as theatres, malls and 

conventional halls etc. 

 

Keywords: Waste materials, Cavity wall, Thermal insulation, HVAC 

system. 

INTRODUCTION 

The construction industry plays a vital role in addressing 

global sustainability challenges and promoting a green built 

environment. With the increasing focus on energy efficiency 

and environmental conservation, there is a growing interest in 

exploring eco- friendly insulation materials for enhancing the 

performance of buildings. This research paper aims to 

investigate the feasibility and effectiveness of incorporating 

eco-friendly coconut coir insulation material in concrete cavity 

walls to create a sustainable and energy-efficient built 

environment. The idea of a green constructed environment 

centres on the creation, building, and management of 

structures that limit their ecological footprint while prioritizing 

the health and welfare of occupants. Sustainable construction 

methods aim to diminish energy usage, preserve resources, 

and decrease emissions of greenhouse gases. One crucial 

aspect of achieving energy efficiency in buildings is the 

effective insulation of the building envelope, particularly the 

walls. 

Concrete cavity walls are a commonly used construction 

technique that offers structural stability, durability, and 

thermal performance. Nonetheless, conventional insulation 

materials employed in cavity walls, like mineral wool or 

expanded polystyrene, frequently raise environmental issues 

related to their manufacturing, application, and disposal. 

Consequently, there is a burgeoning curiosity in investigating 

alternative insulation materials that are eco-friendly, provide 

similar or enhanced performance, and minimize their impact 

on the environment. Coconut coir, derived from the husk of 

the coconut, has gained attention as a potential eco-friendly 

insulation material. Coconut coir is a natural, renewable, and 

biodegradable material abundant in tropical regions. It offers 

several desirable properties, including excellent thermal 

insulation, moisture regulation, sound absorption, and fire 

resistance. Moreover, utilizing coconut coir insulation material 

provides an opportunity to repurpose a by-product that would 

otherwise be discarded or underutilized. 

This research paper aims to assess the thermal performance, 

moisture resistance, and environmental impact of coconut coir 

insulation material in comparison to traditional insulation 

materials. By evaluating its suitability for concrete cavity 

walls, the paper seeks to provide insights into the feasibility of 

incorporating coconut coir insulation material in green built 

environments. The findings of this study will contribute to the 

knowledge base and promote sustainable practices within the 

construction industry. 

LITERATURE SURVEY 

Thermal Insulation 

The thermal insulation performance of cavity walls is typically 

measured by the thermal conductivity or thermal resistance of 

the insulation material used. Thermal conductivity, often 

denoted as λ (lambda), represents the material's ability to 

conduct heat. As the thermal conductivity value decreases, the 
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insulation performance improves, resulting in reduced heat 

transfer through the material. 

Characteristics and Effectiveness of Insulation Materials 

Insulation materials serve the purpose of reducing heat 

transfer and improving energy efficiency in buildings. Each 

insulation material has its unique characteristics and benefits 

in terms of performance. When selecting the most appropriate 

insulation material for a specific application, it is essential to 

consider factors such as thermal resistance, fire resistance, 

moisture resistance, sound absorption, environmental impact, 

and installation requirements. 

Thermal Conductivity (K-Value) 

Thermal conductivity is the metric used to evaluate the heat 

transfer per unit area over time through a plate of a particular 

material with a standardized thickness. It quantifies the 

material's capacity to transmit heat when there is a one-unit 

temperature difference between the opposing surfaces of the 

plate. It occurs when heat moves along a temperature gradient 

from a high temperature which has a high-molecular- energy 

region to a lower temperature which has a low-molecular-

energy region. 

Thermal Resistance (R-Value) 

Thermal resistance is characterized as the relationship between 

the temperature disparity across a material's two sides and the 

rate at which heat is transferred per unit area. It is measured in 

units of m2 · K/W (square meter kelvin per watt). The 

insulation effectiveness of a building material increases with a 

higher R-value. The R-value is measured according to the 

ASTM C168 standard. It can be calculated based on the 

temperature differential and heat flux. 

Thermal Transmittance (U-Value) 

The U-value for coconut coir insulation material can vary 

depending on factors such as its thickness, density, and the 

specific manufacturing process used. Since coconut coir is a 

relatively niche and less commonly used insulation material, 

there may not be readily available standardized U-value data 

specifically for coconut coir insulation. 

MATERIALS AND METHODOLOGY 

The Whole Process of development of Concrete Cavity Wall 

is explained below 

 

Fig. 3.1: Reinforcement for Foundation and for double wall 

 

Fig. 3.2: Construction materials like Stone Dust, Fine Aggregates, 

Cement, and Bauxite are commonly utilized 

Proportioning of Ingredients: Based on the mix design, the 

proportions of cement, fine aggregate (including stone dust as 

a partial replacement), coarse aggregate, Bauxite and water are 

determined. The formwork should be designed and laid out to 

match the desired dimensions, shape, and alignment of the 

cavity wall. This includes determining the thickness of the 

wall, the position of openings (such as windows and doors), 

and any architectural details of features. 

 

Fig. 3.3: Form Work and Mixing of Concrete 

Casting and Curing: The freshly mixed concrete is then cast 

into the cavity wall formwork. The formwork should be 

properly prepared and positioned to shape the desired cavity 

wall. After casting, the concrete is cured to ensure proper 

hydration and strength development. Curing was done for up 

to 14 Days. 

 

Fig. 3.4: Curing 
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Fig. 3.5: Plastering 

Coconut Coir Insulation and sensors – After incorporating 

coconut coir in the insulation, frequent watering to the coir 

should be done by using the Moisture Temperature sensors. 

 

Fig. 3.6: Concrete Cavity Wall Prototype with Insulation 

Data Collection using the arduino software, the data from 

Temperature and Moisture sensors is noted for every 15s (Real 

time data for every 15s is generated) 

 

Fig. 3.7: Frequent generation of data from the sensors and the 

software 

RESULTS AND CONCLUSION 

By utilizing sensors and the Arduino software, data analysis 

has revealed a temperature disparity ranging from 6°C to 8°C 

between the exterior and interior walls. 

 

Fig. 4.1: Results from the Arduino Dashboard (Output) 

In conclusion, the incorporation of eco-friendly coconut coir 

insulation material in concrete cavity walls offers significant 

benefits in creating a green built environment. The thermal 

insulation properties of coconut coir insulation contribute to 

reduced energy consumption and enhanced thermal comfort. 

Its moisture regulating capabilities help to maintain optimal 

humidity levels and prevent moisture related issues. 

Furthermore, the sustainability aspect of coconut coir 

insulation aligns with eco-conscious building practices and 

promotes the efficient use of resources. This Concrete Cavity 

Wall can be used in application of Theatres, Convention 

Centres and Malls. 
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