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ABSTRACT

The extreme heat waves bigger influenced by global climate change have prompted the cooling demand within
the building sector. Therefore,thermal comfort in buildings has become a big energy consumption issue. close
to wall small setting refers to parameters like wind speed, temperature, ratio, radiation that affects the indoor
temperature.Comfortless in indoor temperature is influenced by thickness of the wall and building material
that employed in the wall. Thermal Insulation Material (TIM) or Phase-Change Material (PCM) had been
usually used to enhance the thermal performance of hollow forge bricks. to realize affordable and effective
filling teams of TIM or PCM, whereas the numerical simulation was designed and verified by the experimental
knowledge. Results discovered filling TIM and PCM had the various operation mechanisms on rising the
thermal behavior of bricks. Filling TIM had principally increased the thermal resistance, whereas using PCM
had the additional contribution on rising the thermal inertia.

Keywords—Phase-Change Material, Thermal Insulation Material
I. INTRODUCTION

With the continual worsening of environmental pollution and also the energy crisis, building energy
consumption has attracted a lot of attention because the largest terminal energy consumption. as a result of
quite hr of warmth energy was lost through building envelopes, the thermal performance of building envelopes
was of important importance. Moreover, light-weight materials were extensively utilized to manage the
building weight with the event of high-rise and super high-rise buildings, however thermal inertia was reduced
clearly and so air-conditioning and heating load fluctuates greatly, that leaded to increasing the urban power
consumption crest and so, enlarging the match between energy provide and consumption. Therefore, the
traditional building materials couldn't meet each thermal performance demand and also the light-weight
construction demand. Therefore, some new materials, together with Thermal Insulation Material (TIM) and
Phase-Change Material (PCM), were wide applicated within the building engineering. The high insulation
performance of TIM may cut back the warmth transfer through building envelopes and thereby, lower the
building consumption. TIM contribution was extremely effective to scale back the common heat transfer,

however its impact was terribly low on the thermal inertia, that was vital for the high-rise or super high-rise
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buildings. PCM became the cheap choice to boost the thermal inertia of envelopes, thanks to thanks to its vital
thermal storage capability at a relentless temperature. as an example, beneath identical thickness, the thermal
storage capability of PCM was 5-10 times over that of concrete. TIM may cut back the warmth flow by
increasing the thermal resistance expeditiously, whereas PCM may regulate the temperature fluctuation and
cut back the height heat flow. supported this, to satisfy the thermal inertia demand in high buildings and cut
back the energy consumption within the building operation, integration the TIM and PCM at the same time

can be thought-about.
II. METHEDOLOGY

WEATHER DATA ANALYSIS

The environmental impact of PCMs may well be bigger than the traditional construction materials, looking on
the kind of PCM and climate. The PCM behaviour varies with variable the climate. the advantages of PCM will
increase in sites wherever the climate are similar all year on. meteorology but plays a vital role if it's enclosed
associated an inaccurate forecast will adversely have an effect on the performance of the building system
considerably. Weather predictions even have been with success tested to cut back the electricity consumption
of huge buildings likewise as buildings with active thermal storage materials. Weather variables in the main
represent close radiation intensity, wind speed, wetness of air, pressure of air, temperature of air etc. Weather
info is well out there for any major location within the world within the kind of International Weather Energy
Calculation (IWEC).

CHOOSING SUITABLE BRICK MODEL

Bricks are building blocks of a structure. Brick is most extensively used materials of building construction.
Bricks are manufactured using a variety of manufacturing techniques which creates different aesthetic effects
and performance qualities. Bricks classified according to these applications as facing bricks, engineering bricks,
common bricks, hollow bricks etc. Factors which affecting the selection of the brick as colour, type, size,

texture, mortar, bond, orientation, materials etc.
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Figure 2.2 (a) Dimensioning of brick model
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Figure 2.2 (b) Develop brick model for experimentation
PARAMETERS FOR BUILDING PERFORMANCE
There are various parameters which influence the performance characteristic of building. The input parameters
which affect the performance of building are Thickness of the brick, Position of PCM layer, Quantity of PCM,
Shape of the brick hole, Number of holes used in brick, Diameter of the brick hole etc. The output parameters
which influence the building performance are Indoor Temperature and Heat Energy.
OPTIMISATION BY USING ANOVA
The Taguchi method, which is based on the Analysis-of-Variance (ANOVA) approach, is utilized for the
analysis and optimisation of building energy parameters. The optimization of building energy saving by using
ANOVA system to analyse the reduction of energy consumption. ANOVA method is among suitable method to
analyse energy saving with more accurate and simple approach.

ITII. COMPONENTS USED

The various components used for the experimentation analysis setup of our building wall parameter

optimization is shown below.

Fig 3.1. Cement and Sand
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Fig 3.3. Mould and Frame for brick modelling

Fig 3.4. Phase Change Material

IV. OBJECTIVES

TO DEVELOP BRICK MODEL FOR THE EXPERIMENTATION
Develop the model of brick with appropriate dimensions and orientations for the experimental analysis. Bricks

are manufactured using a variety of manufacturing techniques which creates different aesthetic effects and
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performance qualities. According to their quality, standards and applications bricks are classified as facing
bricks, engineering bricks, common bricks, hollow bricks etc. Factors which influencing the selection of the
brick as colour, type, size, texture, mortar, bond, orientation, materials etc.

TO DECIDE THE PROCESS PARAMETERS FOR BUILDING ENERGY

Decide the convenient parameters which influencing the optimization of building energy. There are various
parameters which influence the performance characteristic of building. The input parameters which affect the
performance of building are Thickness of the brick, Position of PCM layer, Quantity of PCM, Shape of the brick
hole etc. The output parameters which influence the building performance are Indoor Temperature and Heat
Energy.

TO INVESTIGATE THE EFFECT OF PROCESS PARAMETERS ON THE BASIS OF TEMPRATURE AND
MULTI RESPONSE

Conduct the experimental and software analysis of process parameters such as Thickness of the brick, Position
of PCM layer, Quantity of PCM, Shape of the brick hole on the basis of minimum indoor temperature and heat
energy.

OPTIMISATION OF PROCESS PARAMETERS USING GRA

Multi Optimization of parameters should be done through GRA software.

V. CONCLUSION AND FUTURE SCOPE

The use of phase change materials in Thermal Energy storage (TES) is well known. By incorporating the PCM
in building envelope improves thermal comfort of the inside room and also it increases the energy efficiency of
the building. If the thermal mass of the building wall is low, the PCM encapsulation will help to reduce the
temperature fluctuations. In this analysis it is proved that, by applying a PCM in various position of the brick,
the inside wall temperature gets reduced . This method is very effective in case of high rise buildings, where a
considerable amount of cooling load is entered through wall.

This method also helps to shifts the peak temperature time. But during the cooling cycle of the PCM, there is a
chance to release the heat into the interior space. This can be avoided by offsetting the PCM application

distance towards the exterior side.
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