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Abstract 
 
Existing policies on energy efficiency will broaden and adapt tremendously 

to the residential market. The building envelope's thermal efficiency will 

contribute significantly to reducing the overall consumption of building 

energy. This study aims to undertake a comprehensive technical analysis of 

the building envelope components from an energy efficiency standpoint and 

respective improvements. A survey on raising roofing systems and materials 

used in housing construction was performed in the preliminary report. For 

countries like India, however, the implementation is not very successful 

because of the rural population. Materials locally available as down has 

drawn jute and coir RHA from reinforced concrete are up to 20 % used for 

this work in the construction of reinforced concrete. Compressive tests, 

thermal conductivity tests, and thermal comfort and strength tests have been 

proven promising. The thermal conductivity with a coir and RHA mix is poor 

and can be used to improve a structure's thermal comfort. The temperature is 

analyzed here in both seasons, i.e. in summer and winter. Temperature is 

registered for a total of 40 specimens for three hours and ten minutes. 

Specific specimen forms are used, for example. RCCs and RFCs are 

treatment-dependent and are not isolated. A comparison is made with 

different types of specimens. Optimization of each specimen with a  
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minimum error rate (MSE),the predicted atmosphere is concerning current 

approaches. The results are tested through the deep learning neural network. 

The analysis shows the importance of roofing systems and materials 

dependent on indoor air temperature to maximize thermal comfort. 

Directives have been developed to improve the thermal efficiency of rising 

residential building types. 

 
Keyword: Thermal comfort, temperature, roof, insulation materials, RHA, 

coir, jute, RCC, PCM, filler slabs, Deep learning/Optimal Neural network. 

 

1 Introduction 
 

The building is a major user of energy in many countries [1] and every 

day the demand for energy is growing. In the other key fields, manufacturing 

and transport have gradually surpassed and exceeded, the global contribution 

from buildings to energy demand, both residential and industrial. Population 

growth, increasing demand for construction facilities and comfort as well as 

an increase in building time will ensure that the upward demand trend in the 

future continues. The design of a building aims to ensure the indoor comfort 

of the occupants, but it remains necessary to minimize energy use at the same 

time. Of this reason, the primary objective of energy policy on regional, 

national, and international levels is energy conservation in buildings today. 

Because of their inherent properties, various building materials react 

differently to environmental conditions. The building envelope serves as the 

interface between the interior and the external world, including the walls and 

the ground, and it serves as a thermal barrier and plays a key role in deciding 

the energy needed to keep the indoor atmosphere consistent with the external 

environment. 

The environmental efficiency and thermal utilization of energy-efficient 

buildings are focused largely on the thermal properties achieved as well as 

other variables, such as heating and air-conditioning, the use of renewable 

energy power, passive heating, and cooling parts, shading, and air quality 

indoors. The design and construction of these buildings will be emphasized 

so that the least resources and the maximum living space are consumed at the 

same time. This integrative approach to urban planning processes consists of 

three equally important poles: human beings, building, and technology 

design. India's waste fiber is used to improve the strength of jute, bamboo, 

and coir. Then the other improved characteristics are ductility, touch 

resistance, and the resistance of rupture. Developed nations, including India, 

face significant environmental concerns such as waste combustion and 

groundwater pollution. 
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In rural areas, the health and quality of life of the population in terms of 

solid waste management must be enhanced[2]. The Asian countries contain 

70 to 80% organic waste as solid waste. Nonetheless, for the removal of 

these items, composting on farm fields and waste disposal is carried out. 

Compared to the growing value of energy conservation and the use of natural 

resources, locally manufactured concrete structural materials can also 

contribute to an increase in environmental impact, thermal conductivity, and 

roof building weight.A complete thermal analysis of the building is also 

important because there are many thermal distribution systems and building 

components in different material layers. It requires an optimal solution for 

buildings to be analyzed in terms of thermal effectiveness. A new approach 

was found in the study for analysis of the thermal performance of building 

components. The approach indicated that the study could be allowed with the 

help of an optimized neural network configuration. The frame is connected 

directly to the neuron which motivates human brain growth.This method of 

learning means determining the optimum efficiency of the heat flow on both 

sides of the room. The thermal efficiency of individual construction 

components and not the entire structure has its advantages. 

Thermal comforts that contribute to energy-efficient buildings are 

considered during the buildings during the summer, solar heat absorption, 

and in the winter [3]. For energy usage to be minimized in thermal comfort 

buildings, geometric shading offers more light, without thermal benefits and 

wall envelopes to minimize heat conduction, heat source internal occupancy, 

etc. modern principles of architecture, construction site, and orientation and 

windows are used. Thermo-physical characteristics can also be adjusted to 

maintain thermal stability at indoor air temperature by the use of envelopes 

and isolating fabrics. This lowers total energy costs by using insulating 

equipment to reduce the air conditioning systems used. 

This paper consists of six parts.Section 1 deals with brief thermal roof 

efficiency and thermal comfort introduction. The literature review is 

described in section 2 and the problem declaration is discussed in section 3. 

Section 4 contains the technique and the definition of an experimental setup. 

The integration of data and findings and discussions shall be addressed in 

Section 5. Section 6 ends the research with the establishment of a scientific 

classification system for different roofs. 
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2 Literature Survey 
 

There are countries like India where much of the country has 

temperatures and thermal comfort can be achieved without using air 

conditioning systems with appropriate building design. The dynamic thermal 

characteristics of building envelopes were studied in recent years to 

understand their thermal efficiency, optimum management, and energy use in 

buildings.  

 In [4] evaluated planning energy-efficient residential buildings for hot 

summer / cold winter areas, considerations such as the solar heat benefit in 

summer, winter heat loss, and natural ventilation in transitional seasons need 

to be addressed.In [5] studied PCMs used for power pumps, solar energy, and 

spacecraft operation liquid thermal storage devices in latent thermal control 

devices. PCMs have been researched over the past decade for heating and 

cooling applications in buildings.  

 In [6] examined the presence of distinct plant fibers, jute, coir, and 

bamboo in cement concrete. In [7] studied the effect on cooling and warming 

loads, and thermal indoor comfort conditions of housing in various 

temperature environments are measured by adding cool roof coatings.  

 In [8]studied the effect of grinding of rice husk ash on its chemical and 

physical properties. Four separate fineness of rice husks were used for the 

analysis, i.e. coarse initial rice ashes (RHA0), RHA1, RHA2, and RHA3. In 

[9], studied Thermal insulation material for environmentally friendly 

applications— the high-frequency hot-pressure BCSF (binderless Cotton 

Stalk Fiber Board) made from cotton stalk fibers without chemicals has been 

created. The goal of this research was to examine the effects of the board 

length, fiber moisture content (MC), and pressure time on thermal 

conductance and mechanical characteristics of BCSF.  

 In [10] studied buildings built in extreme condition areas, heating is done 

during winter and cooling is done during summer. It leads to the 

consumption of a lot of electric power, which can be reduced to a great 

extent if thermal insulated construction materials are used. Performed 

research on different building materials namely Ferro cement and Reinforced 

Cement Concrete (RCC) wall panels and comparison is made for relative 

insulation properties. In [11]studied the thermal insulation properties of wall 

structures known to have mechanical properties; using the Artificial neural 

network (ANN's) approach for energy-efficient buildings from Levenberg-

Marquardt training algorithm. 
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3 Problem Statements 
 

Rising the living standards of nearly half a billion people to eleven levels 

of thermal comfort, and in particular of medium-sized families, remains a 

formidable task. Building envelopes to improve thermal comfort and energy 

savings are the main challenge. In India, modern and international 

developments are now being challenged by conventional ideas. The research 

region chosen by Madurai has a wide precedent for traditional and heritage 

architecture. 

 

4 Proposed Work 
 

The approach was developed to test building components under thermal 

characteristics in different environments. The experimental work has found 

the thermal insulation pressure for conductive warm movement through 

panels of a wall and structure of the roof. The materials are packed with 

insulation materials from polystyrene and effectively compared to untreated 

specimens. Various building materials have distinctive thermal insulation 

properties and should, therefore, be deemed suitable for specific 

circumstances. Specific materials, such as RCC and fibrous concrete, and 

their safety properties, shall be subsequently tested. The tests may also be 

conducted. The research also looked at the thermal conduct components of 

roofs and wall panels, such as temperature for different times. The above-

mentioned test is validated using this experimental information using a 

machine-learning system strategy. 

The materials chosen for the analysis include coir, jute & rice husk ash. 

Natural materials are stored, such ascoir, jute& rice husk powder. The 

southern region of Tamil Nadu called Kanyakumari in India was the area in 

which raw materials were stored. For the combination to be analyzed, RHA 

is the essential proportion. RHA adds more energy by combining with 

concrete in its amorphous state and can be achieved by gradual burning. 

RHA is therefore gathered from gasified from the nearby industry available. 

There are around three gasified industries in our area. The water is high in 

humidity, removing the ash from the gasified. When the RHA needs to be 

processed for long days, it must be dried. A day drying with regular mixing 

is required in this case. Jute bags are obtained from the market without any 

possibility of re-use (damaged). And the available cutters were cut into 

appropriate pieces of the right size. The area is primarily planted with cocoa 

trees. Coir is abundantly available. Coir is the cocoa shell's waste. In the 

industry which processes coir for compost and cable production, the 

combination between RHA and jute, RHA and coir with reinforced concrete 

is to be studied. 
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For the research, six residences were selected with six types of roofing 

systems. These were the available rooftop styles in Madurai. At each site, air 

temperature, relative humidity, and surface temperature were recorded in the 

six days of April 2013 at three positions (on outdoor, roof, and indoor). Clear 

skies, high solar altitude angles, high sun intensity, and high sunshine period 

characterized these days. The research was focused primarily on 

measurements of field data, observations, and interactions with the 

population, data comparison, and interpretation. A significant indication of 

roof efficiency was taken as the air temperature difference between the 

exterior (roof surface) and interior spaces. To reduce the influence of the 

climate on temperature fluctuations, residential areas with identical physical 

characteristics were chosen in the limited time for the analysis. The 

simulation also has been performed using the program (Ecotect and PRO E) 

to evaluate the thermal efficiency of already existing roofs and literature- 

roofs that do not exist in the study area but which are suitable for warm 

humidity. Computer simulation analysis to arrive at optimum envelope 

combinations was also conducted. 

 

4.1 Experimental Program and Setup 
 
4.1.1 Setup 1 
 

The required battery mixer will be supplied with the correct weighting of 

aggregates and materials (cement, the suggested natural products). Just for a 

few minutes are waters included. To increase the mechanical properties of 

the reinforced concrete surface, an adequate homogenous combination of all 

fibers is required. The mixed concrete is gradually poured until a smooth mix 

is obtained. The normal dimension of the concrete is 1 x 1 x 0.04 m,concrete 

is to be healed by the day[10]. This pattern is then discharged and allowed to 

dry at room temperature. After planning and observing the sample, tests will 

be carried out for 7, 14, and 28 days.The compression studies are carried out 

using analytical instruments. The vibrational frequency table (AIM 365, 

AMIL Ltd, and India) is used to measure the compressive strength of the 

vibration. To order to test the compression resistance, both specimens are 

tested. To test material thermal conductivity, a safe hot plate device is used. 

The temperature should be held on the plated heat and cold edge. Thermo is 

completely in contact with the cold and hot board.The thermal conductivity 

and resistance are measured in the specimens [12][13].The EP 500 (hot plate) 

K-meter device for calculation of the heat conduction of the target 

temperature level. The temperature of the specimen is preserved and the 

temperature is changed. Up to three studies at different temperatures (30-60) 

are regularly carried out. 

 

 



                                                                                                                  
 

 

 

 

 

 

Comparative Analysis of Thermal Comfort in a Building Using Energy Efficient 

 Material 2197 

 

 The data come from a register, which is used to estimate conductivity by 

software incorporated with a device.Indoor and comfort inside a building 

temperature have a major impact on the roof and wall isolation.  

Lower thermal altitude around the roof is one of the easiest ways to 

approach the control of energy demand and thermal relief for residential 

consumers. This experimental study involves four complete measurements, 

two RCC wall panels, and two FRC wall panels, with an overall 

measurement of 1 x 1 x 0.04 m. Glass fiber is introduced into the FRC 

experiments. Another specimen is removed, and another specimen is handled 

untreated. The method is used to combine the proportions of asphalt, sand, 

1:2,4 ratio and 0,4 ratio water-cement, and 6 mm bar dia. M20 is used in 

research. Mixing ratios. The research plant was designed with compressed 

wood 12 mm thick. This was an open shell rectangle. For order, the control 

unit used asthe heat source is paired with six-room heaters on one side of the 

specimen. Sticky tape thermocouples attached to the place where electricity 

is used. Nine monitor thermocouples and three advanced millimeters for 

measurement were used in the experimental device.  

 

4.1.2 Optimal Neural Network (ONN) Based on Training 
  

The output of natural systems consisting of "neurons" is predicted from 

NN. Functional cell systems; realistic information may be controlled, stored, 

and implemented. At the moment that knowledge in the input layer supports 

neural networks; their characteristics are submitted in the next row, at least 

one node. Node evaluates that values are obtained and promotes the findings 

to more nodes in the next step, which restart method[14][11]. 

 

a) Input unit activity refers to the unprocessed results, which are promote 

on the network. At this point, for example, we define input parameters based 

on winter and summer. Timespan is 10 minutes in 3 hours; the underlying 

heating is 25 ° C in summer and the underlying temperature is 18.5 ° C in 

winter.The actions of the input units regulate the movement of each hidden 

object and the weight of relations between input and unknown units. This 

layer includes a reference filling sheet and the concealed sheet weights. 

 

b) The conduct of output units depends on the actions of the concealed units 

and flows between them. The configuration of ONN is equipped with the 

Levenberg–Marquardt algorithm to achieve optimal execution. Increased 

fitness function determines the desired benefit. 
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Fitness Function  
 

Estimate a fitness threshold and then calculate the highest settlement 

ethics. Here, we find optimum performance as the lowest error rate according 

to studies and other methods applied. 

 

  
 

 

Where Ff refers to Fitness occupation, UiSymbolizes measurable 

assessment, i.e. test findings, Vi means significant expected, and DN 

characterizes knowledge numerals. The equation is used to optimize the 

organization using a training algorithm in an institution field to obtain the 

smallest error measurement rates.  In figure 1 author have explained structure 

of ONN[15] . 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 1: Structure of ONN 
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4.1.3 Setup 2 
 

The detailed research methodology is described below: Experimental 

research is underway in April 2013, the overheated season in Madurai, on the 

indoor and outdoor microclimates of a test room with various styles of roof 

treatments.Simultaneous tests of various roof styles have been carried out to 

evaluate thermal efficiency Thermal comfort during the winter is not a big  

issue in the experimental field, such that the study is carried out only in 

summer. In Madurai houses with various passive roof constructions, a data 

acquisition device (Ecotech–Temperature (T)/RH) data logger was built.  

During the trial, outdoor AT, indoor AT, and indoor moisture were 

tracked. The weather at the time was fairly warm, with shade varying from 

31 ° to 44 ° C from outdoor AT in Madurai.  

The flow chart for the proposed work is presented in Figure 2 in which six 

residences were selected for the study with six types of roofing systems. 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 Figure 2:  Flow chart of the proposed work 
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Throughout the assessment, the door was closed while the window stayed 

open for standardized ventilation throughout the test phase.The AT and 

humidity indoor measurements are 2.58 meters. The diagram is shown the 

location of the sensors. Data were registered every 30 minutes on the data 

collection schedule. Since data collection for all types of roofs has be2en 

obtained from various measurement days, an average reading of five days is 

evaluated. In the summer of 2015, a detailed experimental survey is 

conducted on current roof typologies. The houses with uniform scale, 

uniform ceiling heights, and window scale were selected during the 

comparative study. The equipment is installed in the bedrooms, as most 

rooms in their sizes are identical. With a hand-held anemometer, the wind 

speed outside and within the houses is periodically measured. 

The new and untested method for concrete roofing packed with phase 

changes materials in the Madurai region. Several studies were carried out to 

integrate the PCM roofs, but only for study and interpretation purposes, in 

this field. In the study area, there is no actual residential construction of the 

built-in PCM roofs under naturally ventilated conditions, which is why 

concrete phase shift material roof models are constructed to test the 

efficiency of PCMs to lower the internal roof surface 

temperature."Roof/ceiling mounting" implies the surface area of all 

roof/ceiling surface elements from which the heat passes, thus creating 

thermal losses or gains in the building where the mounting is exposed to 

outside air and requires a regulated or semi-conditioned environment. 

The thermal transmission value of a multi-level element shall be measured as 

an inverse of the total resistance of each level of this system, including the 

internal surface resistance and the external surface resistance. 

Thermal transmittance (U) =  

Where, 

RSi: thermal resistance of the internal surface 

RSo: thermal resistance of the external surface 

RC: thermal resistance of the cavity (if present) 

: Sum of the resistances of the multi-levels 

The thermal resistance value for any homogenous part of an element is 

calculated according to the following equation: 

R = d/k 

Where d: is the material thickness in meters 

K: is the thermal conductivity of the material in W/m.K 

 

The surface temperature of several layers of the roof simulated with 

software is based following the supposed border conditions and on the 

assumption of stable thermal efficiency, while the thermal ability of the roof  
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that vary under real conditions when all environment parameters and 

building envelopes constantly interact. In select cases, the random 

measurement of surface temperatures during peak afternoon hours on the 

29th of September 2013 was used to verify the results of software simulation. 

Thermal imaging cameras (FLIR) measured the surface temperature of the 

exterior surface of the roof and ceiling. 

 

 

5 Results and Discussion 
 

The weather was very hot at the time, and the shade in Madurai's outdoor 

AT ranged from 31oC and 44oC. During the assessment, the door was 

closed. For the confirmation of the result, a minimum of three series of tests 

is carried out. The findings of the experiments are also contrary to the effects 

of deep learning optimization. The findings are thus reported in this session 

for the weight percentages checked. Two separate climatic conditions 

(summer and winter) addressed both the thermal characterization of the 

ceiling and the wall panels. The experimental analysis is validated using soft 

calculation technology, applied via a 4 GB RAM and i5 processor inside the 

operating environment of the 2016 version of MATLAB software. The 

expected outcomes are contrasted by study and achievable approaches. 

 

 
 

 

 

 

 
 
 
 
 
 
 
 
 

Figure 3 displays the load and deflecting graph of four specimens 

on jute, coir, RHA fiber and concrete proportions. Increased RHA reduces 

deflection after cracking in contrast with specimens 1, 2, 3, and 4.Both slabs 

exhibit an abrasive toughness nature rather than a proportion of the volume 

of natural fibers. The sheet went flat before the crack took place. 

 

Figure 3: Load Vs deflection 
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Table 1: Table 1 Predicted deflection result of DLNN 

Load Deflection 

S1  S2  S3  S4  

Actu

al 

DL

N 

Actual DLN Actual DLN Actual DLN 

 0 0 0 0 0 0 0 0 

0.6 0.71 0.55 0.63 0.55 0.61 0.6 0.7 

2 2.2 3 2.9 3 2.8 4 3.7 

5 4.9 9 8.7 6 5.8 8 7.6 

10 9.75 15 14.21 10 9.5 16 15.7 

15 14.6 23.1 22.2 15 14.6 23.6 22.4 

19.9 20.2 - 23.4 20.1 21.6 - 24.3 

 
Table 1 shows the predicted deflection and actual experimental 

values[16]. The values show that the value predicted coincides closely with 

the experimental values. 

 

 

 

 
 
 
 
 

 

 

 
 
 
 

 
 
 
 
 
 
 

Figure 4: Specimen’s Ultimate load 
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In Figure 4, the deflection decreases by contrasting its raised RHA 

specimens 1, 2, 3,and 4 after cracking. 

If the RHA decreases, the ultimate load rises. The fibrous effect often 

adds a bit, but for specimens 1, 3, and 2, 4 the RHA proportion stays the 

same. Table 1 reports the expected deflection and real test values. The 

predicted meaning is directly linked to experimental values from the 

measurements. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                        (c)                                                          (d) 

Figure 5:  Predicted Temperatures vs Experimental temperature (a) isolated 

specimen of the RCC treated in the winter season(b) isolated specimen of the FRC 

treated in winter (c) isolated specimen of the RCC treated in the summer season. 
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In Figure 5, the correlation is analyzed for the experimental and 

predicted result. The graph reveals that the predicted result is almost identical 

to the test outcomes. 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Review of temperature in summer weather by various periods 

Figure 7: Review of temperature in winter weather by various periods 
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The temperature analysis is performed at different times during the 

summer and winter seasons in Figures 6 and 7. When the time increases, the 

temperature also rises linearly depending on the weather. 

 

 
Figure 8: MSE analysis (a) MSE for RCC (b) MSE for FRC 

 

In Figure 8 The FRC processed with polystyrene isolating material, 

compared to the RCC and FRC specimens, shows less steam, indicating a 

minimum temperature within the house. 

Two temperature types, i.e. summer and winter, are used for the 

experiments. The FRC specimens decreased that heat in the buildings in 

contrast to RCC and FRC specimens. The heat produced within the buildings 

is usually very strong during the summer season compared with winter. 

Throughout the summer, the thermal characteristics of buildings were 

decreased by insulation content tests. ONN yields accurate results and is also 

nearly equal to experimental effects relative to other methods. ONN is more 

useful for computer modeling for analysis purposes. The expected outcome 

for wall panels and analyzes its real / expected effect of the correlation 

coefficient. The temperature increases linearly depending on the 

environmental conditions as the time decreases. FRC coated with a 

polystyrene insulating agent has fewer energy sources than RCC and FRC 

specimens, which ensures that the building temperature is minimum. In the 

validation process of ONN, the prediction method is subject to a low MSE 

rate. The importance of MSE is calculated at different rates of test results. 

The small difference between the present and the expected value indicates 

the balance of strategies for optimization. There is a minimum MSE in the 

ONN fitness function and therefore the optimum fitness function is achieved 

in our proposed study. ONN is the best solution compared with Group Search 

Optimization (GSO) and Bacterial Colony Optimization (BCO). 
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5.1 Quantitative Analysis for Different Types of Roof Styles 
 

The thermal properties of different types of roof sections in the 

residential buildings of Madurai, as well as new roofs that are referred to 

through various research in similar climatic areas, are evaluated in a 

systematic numerical measurement process and a series of software 

simulations.The thermal transmittance value (U-value) was calculated for all 

the roofs and was compared with standards.Low U values are desirable in hot 

climates, so heat losses in naturally ventilated buildings and then cooling 

loads in air-conditioned buildings can be greatly reduced. The U-value of the 

roof form decreases with an increase in roof layers, because of increased 

thermal resistance.A detailed experimental study of predominant roof 

typologies was done for the entire summer during the year 2015. The thermal 

comforts of one person in India according to the NBC 2005 range from 25° C 

to 30° C, with an ideal status of 27.5° C. Temperatures of up to 35° C can be 

appropriate if responsive air movement of 1.5 m / s is seldom overtaken in 

dry, wet climates.The ASHRAE Norm 55-2004 specifies that if the air 

velocity was at least 1 m / s the residents would be safe at an operating 

temperature of 27 ° C and 75% RH (with 0,27 cl and 1 meter). For this 

analysis, the optimal air temperature is taken as 27.5° C and all the test 

results are compared with that. The RH and wind velocity were not the 

factors causing discomfort during the monitored period. (April 15, 2013, to 

April 19, 2013).In table 2 Comparative evaluation of roofs investigated has 

shown.  
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Table: 2 Comparative evaluation of roofs investigated 

 

S.N

o 

 

Description of roof 

 

U 

Valu

e 

Indo

or 

therm

al 

comfort 

Heat 

transf

er 

Time lag, 

Decrement 

factor 

Traditional roof (Type 

1) 

  

1. Madras terrace roof B A B A 

Conventional roofs 

(Type 2) 

  

2. RCC-A E D D C 

3. RCC-B D D C C 

4. RCC-C E D E D 

5. RCC-D B A A A 

Alternative roofs (Type 

3) 

  

6. Filler Slab with cement 

rendering on both sides 

C C B D 

7. Filler Slab with cement 

rendering on outside only 

C B B D 

8. Roof shading with inverted 

mud pots 

C B B B 

9. Roof shading with clay tile 

and air space in between 

B B B A 

10. Green roof- Extensive A A B A 

11. Cool roof C B B D 

Roofs from Literature 

12. RCC with thermal 

insulation - Expanded 

Polystyrene (XPS) 

A - A A 

13. RCC with thermal 

insulation - Extruded 

Polystyrene (EPS) 

A - A A 

14. RCC with thermal 

insulation - Perlite concrete 

B - B C 

15. RCC with Elastopor 

insulation final layer broken 

mosaic 

A - A A 

16. RCC with Elastospray 

insulation and final layer is 

broken mosaic 

A - B A 
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17. RCC with the 

false ceiling -

Gypsum Board 

(Gypboard) 

C - B A 

18. RCC with 

Wooden false 

ceiling 

B - B A 

19. RCC with 

Bamboo False 

Ceiling 

B - B A 

20. RCC roof 

incorporated with 

Phase change 

material 

B - A A 

 
 

6 Conclusion 
 

In air-conditioned buildings, natural ventilation, design orientation, 

construction shape, construction surface, solar shading systems, building 

matrix, and technology are the most common techniques for thermal 

efficiency in warm-wet areas. The building's isolation is the main interface 

between the inside and the outside and is important when adjusting externally 

for the thermal comfort of the occupants. The locally accessible RHA, coir, 

and jute are frequently associated with reinforced concrete for their strength 

and thermal characteristics. The following findings are drawn based on the 

studies. Both specimens have the compressive strength of concrete sheets up 

to the norm. These variations can also be used as building materials. Due to 

these fibers, the slab thermal conductivity is decreased. Therefore, these 

fibers can be used for the thermal comfort of the house. These fibers are 

readily available commercially so that the use of such fibers will reduce 

construction costs as well as energy costs. Though, water absorption ability is 

the drawback of the usage of these fibers. The use of reflecting paints as a 

potential area of study can be resolved. Based on many studies, FRC roof and 

panels have shown that the insulating materials have very strong insulation 

properties compared with other materials. Also, the insulation materials 

inside the structure have lower energy. For the increasing thickness of roof 

and wall panels, FRC conducts a solid thermal insulation layer with 

insulation. ONN's low MSE predictors and reliable results were seen in the 

validation tests. The resistance of the treatment of roof panels and wall  
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panels was found to be equal or more than equal to that of untreated roof 

panels. Measured for all roofs with Ecotect 5.1, the discomfort grade times 

and the annual comfort dispensing suggest the comfort of green roofs as 

well.With its classic RCC roof, the interior is too warm for nearly 55 percent 

of the total hours a year. Roofing from Madras and roof shade has been 

provided for approximately 70 percent of the total number of hours a year. 

For just 60 percent, the cool roofs and filler plates are comfortable, 

suggesting that insulation levels must be increased for filler plates and cool 

towers. The smaller U (the larger R), the more thermal efficiency it is 

considered. The thermal positive effects of roofs are generally defined in the 

thermal transmission into the building's interior space, which forms the 

foundations of this research "Thermal Quality Rating" of housing roofs.The 

value for the 100 mm RCC roof is 3.5W / m2 K which is slightly higher than 

the suggested value of 2.33 W / m2 K (BIS 1995). The U-value of the roof 

filler is around 21% lower, which is why the tile used as a padding material 

has less thermal conductivity. The U-value of the roof shape decreases with 

an increase in the layers of the roof, due to the increased thermal resistance. 

If the roofing layers are replaced by 50 mm, the U-value of the types of roof 

is substantially reduced by 77 percent due to their high thermal strength. 
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