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Abstract 

Emissions of GHGs are proving as an evidence of overutilization of energy and efforts are continuously 

being taken to efficiently manage the energy usage. Energy efficient buildings are one of such efforts and 

insulation of these building performs a vital role in decreasing the thermal interaction across the buildings. 

To achieve these outputs a thick layer of insulation is required but this comes with few challenges like lesser 

floor space and high cost. Aerogel based materials and vacuum insulation panels are among the best suitable 

insulation materials, despite lower thermal conductivity to act as thermal insulation there are difficulties with 

such materials like issues with their processing and pricing limits their utilization. Extensive studies have 

been done on application of various types of composites either natural and synthetics are under the 

microscopes of several researches across the globe, this work reviews few of those works and their 

sufficiency.  
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Introduction 

As the awareness about depletion of fossil fuels and increased global warming efforts are being put forward 

to promote the production of a sustainable form of energy to enhance the energy-efficient component so that 

greenhouse gas emissions can be reduced. Thermal insulation of buildings and structures leads to better 

energy efficiency and thus it reduces emissions of greenhouse gases. To achieve these outputs a thick layer 

of insulation is required but this comes with few challenges like lesser floor space and high cost [4]. Aerogel 

based materials and vacuum insulation panels are among the best suitable insulation materials, despite lower 

thermal conductivity to act as thermal insulation there are difficulties with such materials like issues with 

their processing and pricing limits their utilization. 

Air having very less conductivity of heat can be used as an insulator if it is confined in hollow areas, other 

than air, materials like wool, wood, fiberglass, asbestos, foamed plastics, vegetable fibres, concrete and 

vermiculite. Since these materials can help in reducing heat losses due to conduction and convection while 

materials like aluminium sheets and foils on the other hand prevent radiation of heat by reflecting it back to 

source [5]. In construction, either insulation of buildings is done by using these materials as a wall building 

material or these are used as fillers in the spaces provided in walls and ceilings. 

Based on matrix material types composites can be classified in three groups as follows: 

 Ceramic Matrix Composites 

 Metal Matrix Composites 

 Polymer Matrix Composites 

Ceramic Matrix Composites: 

CMC is used to enhance toughness, it is expected due to this stiffness, and strength significantly improves 

CMC composites. 

Metal Matrix Composites: 

Comparatively these composites are better than conventional metals in terms of specific strength and 

modulus and possess better features in higher temperature. Due to these properties these composites and 
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considered widely to be used as insulations for house tubing, combustion chamber nozzles, structural 

member, heat exchangers etc. 

 

Polymer Matrix Composites: 

Polymer matrix composites uses reinforcement like metal powders ceramics and amorphous materials like 

carbon black. These particles decrease the ductility and enhance the modulus. They are also used as a cost 

effective option and easy in processing. The prime characteristic of these includes low density, higher 

melting temperature, higher stiffness, strength corrosion and wear resistance [6, 7]. However, drawback 

includes their brittleness [9]. 

New measures being looked for energy efficient building construction some of few include reducing the 

thermal transmission across buildings by enveloping with natural fiber based material; they have 

significantly better acoustic and thermal insulation properties as compared to synthetic fibres. These natural 

fibers unlike synthetic will not create a strain on environment as intense as the other types. Through 

enveloping, the building by these insulations is greatly adding to the energy conservation of buildings thus 

these thermal insulating materials have become a part of research and development. Since the molecular 

density is low for the gases as compared to bulk materials, thus the transfer of heat is supressed including 

gas phase. Urethane not only exhibits good thermal insulation but it adds to the thermal stability [8]. 

Thermal insulation does not only serve as a purpose of energy efficiency but these are must for few 

industries for their basic operations. These insulations create a better working environment by reducing the 

power consumption and heat dissipation in processing of materials. 

In India, brick are used as main wall building materials but manufacturing of these bricks have long-term 

non-sustainable effects like reduction in the farmland, high-energy consumption for manufacturing and 

severe pollutants. In order minimize these outbreaks extensive researches are being conducted to produce 

energy efficient and environment friendly building materials  [10].  Typical values of thermal conductivity 

for natural insulating materials lie in range of 40-50 W/mK [11], thus the demand of energy efficient 

building with these natural  insulations is  accelerating.  Past  investigations observed that  these natural 

materials are competitive with standard material used for building operation. Many researches studies 

lingo-cellulosic fibers for thermal insulation materials. A cost effective mixture of coconut coir and duran 

peel with a lower thermal conductivity developed by Khedari et al. [1] which can be served as building 

insulating materials. Xu et al. [2] developed an insulating material comparable to the rock wool using 

kenaf core using steam injection pressure. A binder-less cotton stalk insulating material developed using 

cotton fiber  without resin and other additives. Agoudjil et al [3] published an article supporting the 

claim a safe and effective insulating material is developed using date palm wood which is comparable to 

other natural materials. 
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