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Abstract-- The building sector is considered as the biggest 

single contributor to world energy consumption. A good 

understanding of the nature and structure of energy use in 

buildings is crucial for establishing the adequate future 

energy conservation. In this research for effective energy 

conservation PCM material RUBITHERM 21 has been 

chosen for balancing outdoor temperature. It was found that 

PCM material cladding is very useful in attaining the aim of 

zero energy building. . Energy utilization of the 

RUBITHERM 21 material reduces energy level around 16% 

with the rate of 16.61/kWh/m2 per year.  
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I. INTRODUCTION 

PCM are unadulterated substances, eutectic blends or 

blends 1 with a specific physical and compound structure, 

which while encountering the change of state, can store and 

move vitality as dormant warmth at a steady temperature 

(stage change point) [1], or almost consistent (ostensible 

temperature of stage change) on account of multi-segment 

blends, until the procedure is finished. This condition 

exactly, combined with the by and large high inert warmth 

of progress of state, is the thing that makes these mixtures 

such successful capacity materials of vitality and, 

consequently, can be utilized structurally [2]. The key 

advantage of utilizing PCM is that it manages structures 

enhanced warm stockpiling capacities with negligible 

change to the current building plan [3]. The fundamental 

techniques for joining PCM into building materials 

incorporate the utilization of gypsum mortar sheets and 

other basic sheets, mixing PCM with warm protections, 

and by full scale bundling. The warm vitality stockpiling 

property of PCM depends on its idle warmth stockpiling 

limit, given that a lot of vitality can be put away in a little 

volume. Balcomb et al. demonstrated that warm inactivity 

of the building assume noteworthy part in vitality saving. 

The creators exhibited technique how to a break down the 

impact of using of structures as warm vitality stockpiling 

on the indoor temperature. Passive Solar Heating uses free 

warming direct from the sun to drastically lessen the 

evaluated 40% of vitality expended in the normal 

Australian home for space warming and cooling [4-6] . 

Most of the researches use either one of the technique for 

energy conservation which provides only partial energy for 

buildings and not many researches not much focused on 

real time application of proposed method. 

In this paper, a design of conventional energy building for 

changing climatic condition is presented and a proposed 

suitable PCM material seems to be the best from all 

selected materials for conventional building application. 

Validity of the feasibility of the proposed PCM is checked 

using simulation software ZEBO.  

II. DATA COLLECTION 

The data analysis is considered to be one of the most vital 

aspects of the study as the process to great extent 

influences the conclusive results or the outcomes. For 

effective results of the proposed system materials and 

method selected for carrying out for particular research 

plays a significant role. Hence it is necessary to evaluate 

and analyze method and material suitable for effective 

functioning of the designed building which must able to 

scope with changing climatic conditions in India. PCM are 

pure substances, eutectic mixtures with a particular 

physical and chemical composition which when 

experiencing the change of state which have the ability to 

store and transfer energy in the form of latent heat at a 

constant temperature (phase change point), or nearly 

constant (nominal temperature of phase change) in the case 

of multi-component mixtures, until the process is 

completed. A phase-change material (PCM) is a substance 

with a high heat of fusion which have melting and 

solidifying at a certain temperature is capable of storing 

and releasing large amounts of energy [7]. There exists a 

several type of PCM tiles where the fundamental order of 

PCMs is the separation between inorganic PCMs and 

natural PCMS. The generally utilized stage change 

materials for specialized applications are: paraffins 

(natural), salt hydrates (inorganic) and unsaturated fats 

(natural) (IEA, 2005). Additionally, ice stockpiling can be 

utilized for cooling applications [8]. The separation 

amongst natural and inorganic is particularly vital for 

building based PCM use. 

Atmospheres that put levels of popularity on cooling and 

warming are appropriate for PCM. Vast day-night contrasts 

are particularly appropriate for PCM, since the PCM would 

have the capacity to smoothen and streamline the 

temperature contrasts for the duration of the day and along 

these lines essentially lessen vitality use for cooling and 

warming. 
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TABLE.I. COMPARISON OF ORGANIC AND 

INORGANIC PCM FOR HEAT STORAGE 

PCM TYPE Advantages Disadvantages 

Organic 

PCM 
 No 

corrosiveness 

 Low or no 

undercooling 

 Chemical and 

thermal stability 

1. Lower phase 

change enthalpy 
2. Low thermal 

conductivity 

In flammability 

Inorganic 

PCM 
  Greater phase change 

enthalpy 

 Sub cooling 

1. Sub cooling 

2. Corrosion 

3. Phase 
separation 

4. Phase 

segregation,  
5. Lack of thermal 

stability 

PCM material considered for this examination is paraffin 

wax Rubitherm RT21 with thickness of 0.88g/cm3  

because this exploration primary target is to give thick 

permeable PCM to zero vitality building. Additionally 

chose material has amazing warmth stockpiling limit up to 

155kJ/kg.  

TABLE.II. PROPERTIES OF PCM MATERIALS 

Thermal 

Properties 

Chemical 

properties 

Physical 

Properties 

Economic 

Properties 

Phase change 

temperature 

fitted to 
application 

Stability Low density 

variation 

Cheap and 

Abundant 

High change of 
enthalpy near 

temperature of 

use 

No phase 
separation 

High density  

High thermal 
conductivity in 

both solid and 

liquid phases 

Compatibility 
with container 

materials 

Small or no 
sub cooling 

 

 Non-toxic, non- 
flammable, non-

polluting 

  

 

RUBITHERM RT is an immaculate PCM, this warmth 

stockpiling material using the procedures of stage change 

amongst strong and fluid (dissolving and hardening) to 

store and discharge vast amounts of warm vitality at about 

consistent temperature. 

The PCM utilized as a part of the venture was Micronal 

created by BASF A/S. Micronal is little cases with an 

acrylic shell and inside a wax with a liquefying point at 

approx. 23°C equivalent to an agreeable indoor 

temperature. Amid the liquefying procedure warm vitality 

is exchanged to synthetic response (softening/hardening) 

contingent upon PCM being warmed up or chilled off. The 

volume change during the phase change is a design driver 

and should be well controlled.  

 

 

III. RESULTS AND DISCUSSION 

In this research proposed an approach which is named as 

incorporation of PCM tiles will provides cooling 

environment within the building. The proposed approach 

which is incorporation of PCM within building is simulated 

and analyzed using the ZEBO software. 

TABLE.III. CHARACTERISTICS OF RUBITHERM 21 

PARAMETERS CHARACTERISTICS 

Melting Value 18-230C 

Congealing Area 22-190C 

Heat Storage Capacity ±7,5% 155 [kJ/kg] 

Specific Heat Capacity 2 [kJ/kg.k] 

Density Solid at 150C 0.88 [kg/l] 

Density Liquid at 250C 0.77 [kg/l] 

Heat Conductivity 0,2 [W/(m.K)] 

Volume Expansion 12,5% 

Flash Point (PCM) 1400C 

Maximum Operation Temperature 400C 

 
The decision of standard decides huge numbers of the 

defaults and suspicions that go into the recreation model. 

The device is constrained by the Residential Energy 

Standard ECP306-2005-I. For this case the Indian standard 

was picked.  

The device at that point consequently stacks a complete 

Energy Plus info document for a solitary zone with 

complete geometry portrayal that conforms to the India 

building energy and warm indoor environment standard. 

Taking into account the two affectability examination 

charts , the client can see the effect of the diverse 

development sorts, and henceforth will most likely select 

the divider development sort (7) with the least energy 

utilization (U esteem = 0.4 W/m2 K for basecase divider). 

Once the yield is shown, the client can proceed onward to 

the photovoltaic device module. This progression is done 

as a last stride where five inputs (area, PV sort, board tilt, 

board introduction, board productivity) are asked for to 

enhance the electrical yield (DOE 2013). Along these lines 

ZEBO permits the originators to investigate further 

parameter varieties while showing the ideal worth in 

connection to energy utilization.  
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Fig. 1. Proposed Prototype 

 

TABLE. IV. PARAMETERS IN BUILDING  

Building Description Basecase 1 Parametric Range 

Orientation 00 00,450,900,1350,1800, 

2250,2700,3150 

Shape 12mx10m 12x10, 12x11,  

12x12, 10x10 

Floor Height 3m height 3,4 

Number of Floors 1 1,2,3,4,5,6,7,8, 

Volume 360m3 NA 

Extenal Wall Area 72m2 NA 

Overhang None 0.0,0.5,1,1.5,2 

Fin None 0.0,0.3,0.5,0.8, 

1.0,1.5 

Roof Area 120m2 NA 

Floor Area 120m2 NA 

Windows Area 28m2 NA 

Window Wall Ratio 45% 50,45,40,35, 

30,25,20,15 

WWR 1.8W/m2K 2,1.8,1.6,1.4, 

1.2,1,0.8,0.6,0.4 

Exterior Wall U-Value 1.4W/m2K 1,4,1.2,1,0,8,0.6 

Roof U-Value 1.6W/m2K 1.4, 1.2,1 

Floor U- Value TV= 0.9 1,0.9,0.8,0.7, 

0.6,0.5,0.4,0.3 

Single Clear Glazing  0.75 1,0.75,0.5,0.25 
 

By looking at the aftereffects of the base case recreation the 

utilization was 19.85/kWh/m2/year (U esteem = 1.78 

W/m2 K for divider development 1). In light of the 

affectability results appeared in Figure 5 the divider 

development with the most minimal energy utilization was 

chosen. In like manner the energy utilization was 

diminished around 16% to achieve 16.61/kWh/m2/year (U 

esteem = 0.421 W/m2 K for divider development 7). 

Contrasted with the 8 divider developments the divider 

development 7, containing a 125 mm twofold divider with 

50mm glass fleece protection, had the best energy 

execution. The cases results demonstrate that the 

instrument choice backing bring noteworthy funds with no 

time for configuration emphases.  

 

 

 

 

TABLE. V. COMPARISON OF PCM  

Area 

[m2] 

MONO-

CRYSTALINE 

POLY- 

CRYSTALINE  

THIN 

 FLIM 

[PCM] 

0 0 0 0 

10 2500 2300 1600 

20 4500 4250 2500 

30 7100 6900 4000 

40 9000 8700 4700 

50 11000 10800 5000 

60 13000 12000 6200 

70 16300 14800 7000 

80 17500 15000 9000 

90 21000 17500 9900 

100 22500 19000 10000 
 

This expands the use of affectability investigation to direct 

the basic leadership before the building is composed 

utilizing fitting energy standards. The recreation based 

configuration bolster apparatus was found to advance 

educated basic leadership for zero energy building plan 

amid early outline stages. It expanded the learning about 

the zero energy building plan reduced the instability of 

basic leadership. 

 
Fig. 2. Energy Conservation 

 
Fig.3 Comparison of Approach 
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Members who utilized ZEBO reported an abnormal state of 

learning and worked their outline from a useful choice 

bolster approach instead of an evaluative experimentation 

approach. This consistency between basic leadership and 

outline objective with regards to higher information agrees 

with our meaning of educated basic leadership of ZEB 

configuration. Notwithstanding, in view of the interface 

ease of use testing the present model has not achieved an 

ease of use level that fulfilled the requirements of creators. 

All things considered, the apparatus is a beginning stage 

for the advancement of broadly usable instrument.  

 
IV. CONCLUSION 

In this research for effective energy conservation PCM 

material has been chosen for balancing outdoor 

temperature. For energy conservation in this research 

RUBITHERM 21 has been selected due to its excellent 

absorption capacity and selected material is implemented in 

ZEBO software for effective energy conservation. It is 

estimated that for the selected PCM material basecase 

recreation is obtained around 19.85/kWh/m2/year with the 

esteem = 1.78 W/m2 K for divider development of 

proposed conventional material. Energy utilization of the 

RUBITHERM 21 material reduces energy level around 

16% with the rate of 16.61/kWh/m2 per year is achieved. 

The analysis results reveal that proposed PCM material 

effectively balance the indoor temperature for the outdoor 

temperature. 
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