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Abstract— PCMs are viewed as a conceivable answer for decreasing the vitality utilization of structures. For raising the 

building dormancy and balancing out the indoor atmosphere, PCMs are more helpful in view of its tendency of putting 

away and discharging heat inside of a specific temperature range. Stage change material (PCM) is a substance with high 

warmth of combination which, on dissolving and hardening at a specific temperature, is fit for putting away and 

discharging a lot of vitality. In this paper, joining of PCM in solid piece and its impact on the warmth exchange through a 

solid square is concentrated on. The outcomes demonstrated that the PCM presented in a hole of solid square can enhance 

significantly the warm dormancy of piece and a mix of the sorts of PCM, its area in the divider and its sum, is critical for 

enhance lessening of warmth increase before it achieves the indoor space. 

Index Terms—Phase Change Material, Paraffin wax, Latent heat, Eutectic. 

 

I. INTRODUCTION 

In the overall vitality emergency, vitality sparing has 

turned into a centering minded theme by each district over the 

world. Since antiquated times, man has attempted to enhance 

its solace inside of structures by enhancing the warm 

inactivity and minimize the proportional warm conductivity of 

the envelope of building. He expanded the thickness, changed 

the geometry of the external divider and attempted a few 

building materials to lessen temperature vacillation for indoor 

environment in both summer and winter. [1] The 

establishment of warming and aerating and cooling to look for 

health in homes, workplaces and open spots has made high 

vitality utilization and thusly, expanded earth contamination. 

The fundamental property of stage change materials is the 

capacity of warmth vitality in a dormant structure, prompting 

more prominent warmth stockpiling limit per unit volume than 

that of traditional building materials. At the point when the 

encompassing temperature rises, the compound obligations of 

the material will separate whereby the material will change 

from strong to fluid. This stage change is an endothermic 

procedure and accordingly will ingest warmth. [2] As the 

surrounding temperature drops once more, the PCM will come 

back to the strong state and radiate the retained warmth. The 

motivation behind this study is to enhance the warm dormancy 

of the external mass of structures situated in hot parched 

zones. The change of the warm latency of the solid piece is 

acknowledged by the insertion of a Phase Change Material 

(PCM) in a cavities gave in the square. [3] Nowadays, the 

building part is expending 40 % of the worldwide vitality in 

the European Union, and 66% of this vitality utilization is 

because of the HVAC frameworks. [1] 

 

II. LITERATURE SURVEY 

Test investigation of Jiapeng Sun demonstrated that the 

solid empty block with the four rectangles depressions 

minimizes the warm conductivity with the change of 21.69%. 

[4] A hypothetical model was proposed by Ammar Bouchair 

to examine the consistent state warm conduct of let go mud 

empty blocks for upgraded outer divider warm protection. 

After electronic demonstrating and counts, it was reasoned 

that the general warm resistance enhances by the request of 

18–20%. It might increment to 88.64% and 93.33%, if the 

blocks utilized are infused with the protecting material and if 

the hole surface emissivity is brought down to 0.3, the change 

will be 72.73–78.33%. [5] Lin Qiu, et al. (2012) investigated 

the truth softening and hardening of PCM set up the PCM heat 

exchange model which considering fluid stage common 

convection in this paper and adventures CFD programming to 

complete numerical reenactment. Mario A Medina, et al. 

(2013) exhibited consequences of the potential warm 

improvements in building dividers got from utilizing stage 

change materials. For the edge dividers, the PCM typified 

inside intelligent foil sheets yielded the most astounding 

decreases of 52.4% (top) and 35.6% for a PCM convergence 

of around 15%, creating steadier divider temperatures. [8] 
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In course reading of "Unit Operation of Chemical 

Engineering" by Warren L. McCabe, Julian C. Smith and 

Peter Harriott, McGraw Hill International Edition, New York, 

2001, expressed the distinctive properties of stage change 

materials and how to use high inactive warmth of combination 

of various stage change materials to lessen the temperature, by 

retaining the warmth through the liquefying process when it is 

presented to the sun based radiation. A creator Manish Goel 

displayed the trial study utilizing a suspension of n-eicosane 

microcapsules in water was led with a specific end goal to 

assess the warmth exchange attributes of stage change 

material suspensions, under a title "Laminar constrained 

convection heat move in small scale capsulated stage change 

material suspensions". The warmth fluxes decided for the tests 

were commonplace of low temperature applications 

(underneath 60°C). Results demonstrate that utilization of 

stage change material suspensions can diminish the ascent in 

divider temperature by up to half when contrasted with a 

solitary stage liquid for the same non-dimensional parameter. 

Guohui Feng, , et al. (2013) demonstrated that contrasted 

with ordinary natural air framework, the stage change sun 

based vitality outside air warm capacity framework has a 

noteworthy change in vitality sparing and indoor solace level 

and will assume an imperative part in the vitality reasonable 

improvement. [11] M.R. Anisur et al. (2013) underscored 

those open doors for vitality investment funds and green 

house-gas outflows diminishment with the usage of PCM in 

TES frameworks. It was reasoned that around 3% of aggregate 

CO2 emanations by fuel, anticipated in 2020 could be 

lessened with PCM applications in working for warming and 

cooling. [25] Jisoo Jeon, et al. (2013) highlighted that the 

correct configuration of TES frameworks utilizing a PCM 

requires quantitative data and information about the warmth 

exchange. He inspected the improvement of accessible 

inactive warmth warm vitality stockpiling advances and 

examines PCM application techniques for private building 

utilizing brilliant floor warming frameworks. [26] 

 

III. PROPERTIES OF PHASE CHANGE MATERIAL AND 

CONCRETE BLOCK 

 
TABLE NO.I PROPERTIES OF PARAFFIN WAX 

Melting Point  Start melting at 37 °C (99 °F) 

Specific Heat Capacity 2.14–2.9 J/g K 

Heat of Fusion  200–220 J/kg 

Appearance  White & colorless soft solid 

Density  900 kg/m3 

Resistivity 1013 and 1017 ohm metre 

Boiling Point Less than 370 °C (698 °F) 

 
 

 
 

Fig No.1 Paraffin Wax 
 

TABLE NO.II PROPERTIES OF CONCRETE BLOCK 

 

The concrete block of dimensions 400mm X 200mm X 

100mm is taken which is made by the mixture of cement, 

water and concrete. Following are some of the properties of 

the concrete block. 
 

Parameter Description 

Size of the Block 400mmX200mmX100mm 

Water absorption Capacity in 24 hr. 9-10 % by weight of Block 

Thermal Conductivity 1.7 W/mk 

Heat of fusion 150 KJ/kg 

Average Compressive Strength at 28 Days 50-110 Kg/sq mm 

IV. EXPERIMENTAL SETUP 

A plywood box of size (410mm X 210mm X 110m) is 

fabricated, which is sealed from three sides. One side is kept 

open to get the concrete block placed inside. The electronic 

thermo sensor kit with the digital display screen is mounted on 

one of the side of the wooden box which will display the 

temperature of outer side, cavity and inner side of concrete 

block. Now a concrete block of (400mmX200mmX100mm) 

dimension is filled with the molten paraffin wax where cavity 

is provided in the block. Now allow the paraffin wax to get 

solidify and put concrete block with paraffin wax filled in the 

cavity, inside the plywood box and seal all the side of the box 

with thermal insulation so that no heat should be entering or 

leaving through the concrete block. 

 

 
 

Fig No.2 Concrete Block with cavity 

 

By exposing one of the sides of the block to the solar 

radiation, readings are taken as T1, T1 (Temperature of side of 

the block exposed to the sun), T2 (Temperature of middle 

cavity of the concrete block filled with the paraffin wax) and 

T3 (Temperature of inner side of the concrete block insulated 

from all sides). These readings are taken in sequence for 

hollow concrete block and concrete block with the paraffin 

wax filled inside the cavity for every hour of the day 

continuously from 10am to 6 pm every day for the period of 

https://en.wikipedia.org/wiki/Resistivity
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fifteen days in the month of May in summer. The variations in 

the temperatures are noted and results are drawn from those 

readings. Average T1, T2 & T3 for a particular time (10am to 
6pm) is calculated for the sequence of 15 days. 

 
 

TABLE NO.III OBSERVATION FOR HOLLOW 
CONCRETE BLOCK 

 

Time (Hr.) 
Average 
T1 (

0
C) 

Average 
T2 (

0
C) 

Average 
T3 (

0
C) 

∆TH= T1 - T3 

(
0
C) 

10 am 38 32 31 7 

11 am 40 38 34 6 

12 pm 43 40 38 5 

1 pm 47 47 42 5 

2 pm 47 47 43 4 

3 pm 45 47 42 3 

4 pm 44 40 38 6 

5 pm 40 38 37 3 

6 pm 35 34 34 1 

 

TABLE NO.IV OBSERVATION FOR 
CONCRETE BLOCK WITH PARAFFIN WAX 
 

Time (Hr.) T1 (
0
C) T2 (

0
C) T3 (

0
C) 

∆TP= T1 - T3 

(
0
C) 

10 am 38 30 25 13 

11 am 40 34 28 12 

12 pm 43 38 33 10 

1 pm 47 40 37 10 

2 pm 47 40 38 9 

3 pm 45 41 38 7 

4 pm 44 42 38 6 

5 pm 40 39 37 3 

6 pm 35 34 32 3 

 

V. RESULT AND DISCUSSION 

 Experimental results show that ∆TP > ∆TH for same time of 

the day for the period of 15 days. That means there is a 

reduction in the temperature when heat passes through the 

concrete block hollow or filled with paraffin wax. But 

concrete block with paraffin wax filled inside shows the 

maximum temperature decrement when heat passes through 

the block in sun. 

 
 

Graphical representation of temperature against time is 

shown for the hollow concrete block on an average of fifteen 

days during various times of the day. It indicates that T3 curve 

shown in the green shade obviously has the lowest 
temperature. 

 

 

Graph shows the effect of phase change material (Paraffin 

Wax) on the behavior of the curves especially the T3 curve 

which indicates more decremented nature. The reduction in the 

temperature for inner most side of the concrete block with 
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paraffin wax filled inside is more than that of hollow concrete 
block. 

The comparison between ∆TH for hollow concrete block & 

∆TP for concrete block with the paraffin wax is shown below: 

 

 
 

The difference in the range of the ∆T for hollow concrete 

block and concrete block with the paraffin wax shows that the 

block with the paraffin wax filled inside, absorbs more heat 

than hollow one, ultimately causing the reduction in the heat 

flow to inner side of the cement block. 

 

 

 

 

 

VI. CONCLUSION 

There is a reduction in the temperature when heat passes 

through the concrete block which is hollow or filled with 

paraffin wax. This will help in discovering the temperature 

variety through the Solid Square and utility of PCM in building 

applications. This investigation idea is trailed by number of 

looks into for their application. Yet at the same time part 

numerous work stays to be done later on. This gives the 

foundation of utilization of stage change materials used in 

cement to complete further research work in future. The 

distinction in the scope of the ∆T for empty solid piece and 

with the paraffin wax demonstrates that the piece with the 

paraffin wax filled inside, assimilates more warmth than empty 

one, at last bringing about the diminishment in the warmth 

stream to internal side of the bond square 
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