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ABSTRACT
Thermal energy storage is one of the key technologies for energy conservation, and therefore, it is of great practical
importance. Thermal energy storage systems are designed to produce the necessary cooling effect during peak
hours by utilising the advantage of cheaper electric utility rates during normal hours. This thesis investigates the
effects of various design factors like mass flow rate of air, selection of materials for the coolant and storage medium
for the optimal usage of an energy storage system that lowers operating costs while providing adequate occupant
comfort conditions in commercial application. The basic operating strategy of the Thermal Energy Storage systems
is to reduce peak time energy consumption. Energy is stored during normal hours and this stored energy is utilised
during the peak time. Water, calcium chloride is used as Phase Change Materials and ethyl alcohol, glycol as
coolants for the proposed Thermal energy storage system. Analytical study was carried out on the system to measure
its effectiveness based on the cooling effect and temperature variation. Further, the system was fabricated based on
the design and comparative study was performed keeping in mind the factors like consistency of performance,
suitability and availability of working fluids and PCM’s. From the works performed, adoption of energy storage
based air conditioning systems have proven to be cost effective from a consumer’s perspective, if different electricity
tariffs are available for the peak and normal hours.

Keywords: Cold Thermal Energy Storage Systems, Cooling System, Phase Change Materials, Peak
Time Energy Savings, , Refrigeration System
I INTRODUCTION
Energy is the backbone of human activities and the increment in global energy demands due to population growth
and 20th century industrial revolution leads fossil fuels through a transitional phase. Since sustainability is becoming
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more important than ever in societies as the limits of our ecosystem become clearer and clearer.With the shift of
focus in the energy industry towards more efficient and sustainable generation, transmission and usage of power,
reducing waste has become an important area of research and development.Thermodynamics teaches us that all
process inefficiency eventually manifests itself as thermal energy. In most processes, excess thermal energy is
released to the atmosphere or a large body of water to complete a cyclic process or prevent overheating of
components or facilities.
Although excess thermal energy is impossible to completely eliminate, it has the potential to be harvested and used
for applications that would otherwise require additional energy input from other sources. This method of energy
transfer is not presently widely employed for several reasons. The two most significant of these are that the industry
or utility that is producing the excess thermal energy is often not able to use it all at the time it is available, and that
creating thermal energy from combustion of fossil fuels has historically been inexpensive. This means that
recovering unused thermal energy does not decrease the energy usage of the system the designer is concerned with,
their own facility, and low fossil fuel prices do not motivate others to seek alternate sources of thermal energy. An
increase in overall system efficiency from excess thermal energy recovery would only be seen on a much larger
scale in most instances, when the system analysed is a community or region and the energy inputs from all sources
are considered.
Due to lower fossil fuel prices, there is presently no thermal energy market to encourage the harvest and trade of
excess thermal energy. The transfer of thermal energy as a commodity would minimize the traditional thermal
energy generation requirements, including the use of electricity and the chemical energy in fossil fuels to supply the
heating and cooling requirements of residential and industrial customers. Locating and quantifying the production
and utilization of thermal energy on a regional scale would allow a more comprehensive energy system model to be
developed in order to identify potential efficiency improvements in various communities. It would also allow for
small and large thermal energy recovery systems to be used such that thermal storage and transport can be
accomplished on all scales. A new study on energy efficiency in buildings (EEB) indicates that the global building
sector needs to cut energy consumption in buildings 60 per cent by 2050 to help meet global climate change targets.
According to the World Business Council for Sustainable Development (WBCSD), buildings account for 40 percent
of the world‟s energy use with the resulting carbon emissions.
Renewable sources as solar energy are the potential candidates for sustainability. The sun is a powerful source of
energy. More energy from the sun falls on the earth in one hour than is used by everyone in the world in one year.
But then the limitations of the source turn up. The amount of sunlight that arrives at the earth‟s surface is not
constant. It varies depending on weather conditions, location, time of year, time of day. The sunshine and peak
demand normally does not coincide, people come home from work around sunset and turn on their space heating
systems and peak demand continues long after sundown. A system that relies heavily on an intermittent source of
power needs an efficient thermal storage. Thermal solar storage is promising to cover domestic hot water and space
heating demand but still need auxiliary energy to cover the whole demand.The project at hand is a study about
thermal energy storage (TES) based on latent heat storage. TES provides a solution to correct the mismatch between
the supply and the demand for energy. High capacity storage applications can be done with Phase Change Materials
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(PCM). The advantage of using a PCM is that energy can be stored without temperature increase when the material
is going from solid to liquid form.

1.1 Phase Change Material
Phase Change Material (PCM) is a substance with a high heat of fusion which, melting and solidifying at certain
temperatures, is capable of storing or releasing large amounts of energy. Phase change materials are latent heat
storage substance, in which energy is store in the process of changing the state i.e. either by solid to liquid or liquid
to solid. When phase change materials attain the temperature at which phase change occur, they absorb large amount
of energy and phase change material solidifies, releasing its stored latent heat when the ambient temperature around
phase change material drops. According to M. Fatih Demirbas. The amount of heat energy that can be stored in
phase change material is estimated by,
Heat energy (Q) = (change in temperature) (mass) (specific heat).
Required properties for phase change material.
1.

Release and absorb large amounts of energy when freezing and melting; this requires the PCM to have
a large latent heat of fusion and to be as dense as possible

2.

Have a fixed and clearly determined phase change temperature (freeze/melt point); The PCM needs to
freeze and melt cleanly over as small a temperature range as possible. Water is ideal in this respect, since it
freezes and melts at exactly 0°C (32°F). However many PCMs freeze or melt over a range of several
degrees, and will often have a melting point that is slightly higher or lower than the freezing point. This
phenomenon is known as hysteresis.

3.

Avoid excessive super cooling; Super cooling is observed with many eutectic solutions and salt hydrates.
The PCM in its liquid state can be cooled below its freezing point whilst remaining a liquid.

4.

Remain stable and unchanged over many freeze/melt cycles; PCMs are usually used many times over,
and often have an operational lifespan of many years in which they will be subjected to thousands of
freeze/melt cycles. It is very important that the PCM is not prone to chemical or physical degradation over
time which will the energy storage capability of the PCM.

5.

Non-hazardous; PCMs are often used in applications whereby they could come in contact with people, for
example in food cooling or heating applications, or in building temperature maintenance. For this reason
they should be safe. Ideally a PCM should be non-toxic, non- corrosive, non-hazardous and nonflammable. There are many substances that behave excellently as PCMs but cannot be used due to issues
over safety.

6.

Economical; It doesn't matter how well a substance can perform as a PCM is if is prohibitively expensive.
PCMs can range in price from very cheap (e.g. water) to very expensive (e.g. pure linear hydrocarbons). If
cost outweighs the benefits obtained using the PCM, its use will be very limited.
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1.2 Types of Phase Change Material
PCM may be organic or inorganic materials. The phase changes comprise predominantly solid-liquid transitions for
thermal storage applications.
1.2.1 Inorganic PCM
These materials are salt hydrates, the phase change properties of these materials are shown in Table1. These PCMs
have some attractive properties including high latent heat values, they are not flammable and their high water
content means that they are inexpensive and readily available. However, their unsuitable characteristics have led to
the investigation of organic PCMs for this purpose. These include corrosiveness; instability, improper resolidification, and a tendency to super cool.

Table 1: Salt hydrate PCMs (typical values)
Phase change material
KF.4H2O
Potassium fluoride tetra hydrate
Mn (NO3)2.6H2O
Manganese nitrate hexahydrate
CaCl2.6H2O
Calcium chloride hexahydrate
CaBr2.6H2O
Calcium bromide hexahydrate
Li NO3.6H2O
Lithium nitrate hexahydrate
Na2SO4.10H2O
Sodium sulphate decahydrate
Na2CO3.10H2O
Sodium carbonate decahydrate
Na2HPO4.12H2O
Sodium orthophosphate dodecahydrate
Zn (NO3)2.6H2O
Zinc nitrate hexahydrate

Melting point (0c)

Heat of fusion (kJ/kg)

18.5

231

25.8

125.9

29.0

190.8

30.2

115.5

30.0

296

32.4

254

34.2

146.9

35.5

265

36.2

246.5

1.2.2 Organic PCMs
Organic PCMs have a number of characteristics which render them useful for latent heat storage. They are more
chemically stable than inorganic substances, they melt congruently and super cooling does not pose as a significant
problem. Although the initial cost of organic PCMs is higher than that of the inorganic type, the installed cost is
competitive. However, these organic materials do have their quota of unsuitable properties. Of the most significant
of these characteristics, they are flammable and they may generate harmful fumes on combustion. Other problems,
which can arise in a minority of cases, are a reaction with the products of hydration in concrete, thermal oxidative
ageing, odour and an appreciable volume change. The most promising selection of these organic PCMs is shown in
Table 2.
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Table 2: Salt Hydrate Pcms (Typical Values)
Phase change material

Melting point (0c)

CH3 (CH2)16COO (CH2)3CH3
Butyl stearate
CH3 (CH2)11OH
1-dodecanol
CH3 (CH2)12OH
1-tetradecanol
CH3 (CH2)n (CH3...
Paraffin
45% CH3 (CH2)8COOH
55% CH3 (CH2)10COOH
45/55 capric-lauric acid
CH3 (CH2)12COOC3H7
Propyl palmitate

Heat of fusion (kJ/kg)

19

140

26

200

38

205

20-60

200

21

143

19

186

1.3 Selection of PCM
In order to select the best qualified PCM as a storage media some criteria‟s are mentioned. (Furbo and Svendsen
(1977)). According to thermal properties,


The melting point of the PCM must be lying in a practical range of operation. Temperature interval
going from 25 °C to 70 °C



The latent heat should be as high as possible to minimize the physical size of the heat storage.



A high thermal conductivity would assist the charging and discharging of the energy storage.

According to chemical properties, a suitable PCM should be non toxic, non flammable, non dangerous, non
corrosive and long term chemical stable. According to physical properties, it must have limited changes in density
to avoid problems with the storage tank, low vapour pressure, favorable phase equilibrium. Moreover PCM must be
available in large quantities, cheap in order to make the system economically feasible. Considering all above
properties and average annual temperature range for Nagpur city as given in table3
Month

Nagpur
Mean
Temperature. oC
Min

Max

Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov

12.4
15
19
23.9
27.9
26.3
24.1
23.6
22.9
19.8
14.9

28.6
32.1
36.3
40.2
42.6
37.8
31.5
30.4
31.8
32.6
30.4

Dec

12.1

28.2
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CaCl2.6H2O (calcium chloride hexa- hydrate) is most suitable for climatic conditions of Nagpur city; it is easily
available, economical, non-toxic, non-dangerous, non-corrosive, and chemically stable.
It has limited changes in density to avoid problems with the storage tank, low vapour pressure, favorable phase
equilibrium.
Thermo-chemical properties of CaCl2.6H2O (calcium chloride hexa- hydrate) are given in table 4

Table 4: Thermo-Physical Properties Of Cacl2.6H2O
Thermo-chemical properties of CaCl2.6H2O with some additives
Description

Viscous Semi-Solid near Phase Change Temperature

Appearance

Translucent

Base Material

Inorganic Salts

Phase Change Temperature

28-300 C

Sub Cooling

20 C max

Specific Gravity

1.48-1.50

Latent Heat Practically

175 Joules/g

Latent Heat Theoretical

188 Joules/g

Spec. Heat

2 Joules/g 0C

Thermal Conductivity

1Watt/m 0C

Congruent Melting

Yes

Flammability

No

Hazardous

No

Thermal Stability

> 10000 cycles

Max. Operating Temperature

1000C

1.4 Binary Phase Diagram: The Calcium Chloride-Water System
Pure water freezes to ice at 0°C. If CaCl2 or another solute is added to water, the freezing point of the solution will
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be lower than 0°C. As the graph below shows, ice will form at -20°C in a 20 mass % solution of CaCl2. This
phenomenon is called a freezing point depression. It can be explained from

Fig 1:Phase diagram for the binary CaCl2 - H2O system
Figure 1 indicates the binary phase diagram of calcium chloride and water. The hexahydrate Contains 50. 66 wt%
CaCl2 and the tetra hydrate 60.63 wt%. The melting point of the hexahydrate is 29.6 °C, with that of the tetra
hydrate being 45.3 °C. The hexahydrate-α Tetra hydrate peritectic point is at 49.62 wt% CaCl2-50.38 wt% H2O, and
29.45 °C. In addition to the stable form, there are two monotropic polymorphs of the tetra hydrate salt, β and γ. The
latter two are rarely encountered when dealing with the hexahydrate composition;
However, the α tetra hydrate is stable from its liquids temperature, 32.78 °C, down to the Peritectic point, 29.45 °C,
thus showing a span of 3.33 °C. When liquid CaCl6.6H2O is cooled at the equilibrium, CaCl2.4H2O can begin to
crystallize at 32.78 °C. When the peritectic is reached at 29.45 °C, the tetra hydrate hydrates further to form
hexahydrate, and the material Freezes. The maximum amount of tetra hydrate which can be formed is 9.45 wt%,
calculated by the lever rule. This process is reversed when solid CaCl6.6H2O is heated at the Equilibrium. At 29.45
°C the peritectic reaction occurs, forming 9.45% of CaCl2.4H2O and the liquid of the peritectic composition. With
increasing temperature, the tetra hydrate melts, disappearing completely at 32.78 °C. Under actual freezing and
melting conditions, the Equilibrium processes described above may occur only partially or not at all. Super cooling
of the tetra hydrate may lead to initial crystallization of the hexahydrate at 29.6 °C (or lower if this phases also super
cools). It is possible to conduct modification by additives. From a number of potential candidates, Ba (OH)2, BaCO3
and Sr (OH)2 were chosen as they seemed to be feasible.
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When we used Ba(OH)2 and Sr(OH)2 at 1% part by weight, there was noSuper cooling. We were able to increase the
stability of the equilibrium condition by adding KCl (2 wt %) and NaCl, Figure 8. NaCl is a weak soluble in
CaCl2.6H2O, therefore the part by weight is only about 0.5

II EXPERIMENTATION & METHODOLOGY
Fig: shows the schematic diagram of the experimental setup,
Experimental setup can be divided into two parts as follows.
1)

Charging System.

2)

Discharging System

Fig.1 Experimental setup
Proposed Experimental setup is thermal energy storage based cooling system. Energy is stored during normal hours
and this stored energy is utilised during the peak time. Water,glycol and calcium chloride is used as Phase Change
Materials and ethyl alcohol, glycol as coolants for the proposed Thermal energy storage system. The aim of this
project is to use the latent heat energy storage of phase change materials for room cooling. . Same quantity of PCM s
are used for experimental purpose. In the proposed project heat of fusion of Cacl2 .6H2o/ water/glycol as the PCM
is used for cooling coolants like glycol and ethyl alcohol And these cooled coolants are used as circulating medium
trough cooling duct. Air through the cooling duct will get cooled by transferring heat to coolants and fresh & cool
air will be thrown in a room.

III RESULTS & DISCUSSION
T he ser ie s o f e xp er i me n ts we r e car r ied o u t o n t h e e xp er i me n ta l te st ri g. The temperature profile of
the cooling system was tabulated and charted to be used in the evaluation of the thermal performance. Different
PCM and coolant combinations were used for the study. Same quantity PCM s( 40 kg Ca Cl 2.6H2O, 40 kg H2O, 40
KG Glycol) are used for experimental purpose. From the tests performed, the fabricated system was analysed and
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the time required for complete freezing of different PCM‟s during charging and time required to achieve given
temperature in the cooling cabin was noted down. Cooling effect of different PCM s arecalculataed from the
obtained data. The interdependence of temperature profiles and cooling effects of the various mass flow rate of air
was evident from the graphs obtained and the related factor was also comprehensively studied to arrive at a
conclusion.

3.1 Power Consumption in Kw-hr for Complete Freezing Of Different PCM’s Dring Charging.

Power consumptiom ( kW-hr)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

3.1.2 Using Water as PCM

Calcium
chloride as
PCM

0

50
Time ( minutes)

Power consumption ( kw-hr)

3.1.1 Using Calcium Chloride as PCM.

1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0

Water as
PCM

0

100

200

Time (minutes)

100

Fig 3.1 Power consumption v/s time for Calcium chloride Fig 3.2 Powerconsumption v/s time for water

Power consumption (kwhr)

3.1.3 Using Ethylene glycol as PCM
2
1.5
1
Glycol as
PCM

0.5
0
0

200

400

Time ( Minutes)

Fig 3.3 Powerconsumption v/s time for Ethylene glycol.
The power consumption in kW-hr and time for complete freezing of different PCM „s( 40 kg) are presented in the
above figures .It is found that power required for complete freezing of glycol is 1.8 unts (Kw –hr), For water it is 1.4
unts and for calcium chloride it is 0.8 units. Because the freezing point of these PCM „s are different. Time required
for complete freezing of different PCM‟s are also shown in the graph.
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3.2 Temperature and Cooling Effect Variations during Discharging.

40
30
20
10
0

Velocity
0.7 m/s
Velocity
1.1 m/s
0

Velocity
1.5 m/s

200

Cooling effect (kW)

Temperature (oc)

3.2.1 Calcium chloride as PCM and glycol as coolant
1.5
1

Velocity 0.7
m/s

0.5

Velocity 1.1
m/s

0
0

Time (minutes)

100

Velocity 1.5
m/s

200

Time (Minutes)

Fig 3.4 Temperature v/s time at different velocities

Fig 3.5 Cooling effect v/s Time

Fig 3.4 illustrates the variation of outlet and inlet air temperature in the cooling system versus time at different air
velocities. It is found that the outlet air temperature in the cooling system is stable between 30 and 32 0C during ice
latent heat discharging period from 25 to 130 min, and increases rapidly from 30 to 34

as

during a sensible heat

discharging period from 130 to 180 minutes .It was found in the experiment that, the minimum time required for
attaining 30 0c in the cooling cabin when the mass flow rate is high. For a given mass flow rate, initially temperature
decreases and after some time it will become constant and then decreases.
The cool discharge rate in the cooling system during the discharging period is presented in Fig.3.5. It is seen that the
cooling effect is initially increasing and become stable during latent heat discharging period. During the sensible
heat discharging time, the cooling effect is gradually decreasing. It is also seen that cooling effect at different
velocities are different, i.e. Cooling effect is maximum at high velocities. From the graph it is clear that the
discharging cycle is stably working in b/w 20 to 130 mints.

1.2

40
30

Velocity
0.7 m/s

20

Velocity
1.1 m/s

10
0
0

200

400

Velocity
1.5 m/s

Time (Minutes)

Cooling effect ( kW)

Temperature(oc)

3.2.2. Using water and ethylene glycol

1

Velocity 0.7
m/s

0.8
0.6

Velocity 1.1
m/s

0.4
0.2

Velocity 1.5
m/s

0
0

50

100

150

200

250

Time ( minutes)
Fig 3.6 Temperature v/s time at different velocities

Fig 3.7 Cooling effect v/s time
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Fig 3.8 illustrates the variation of outlet and inlet air temperature in the cooling system versus time at different air
velocities. It was found that the outlet air temperature in the cooling system is stable between 25 and 28 o C during
the latent heat discharging period (0 to 150 min), and increases rapidly from 28 to 30 as during sensible heat
discharging period (150 to 210 min). It was found in the experiment that, the minimum time required for attaining
25oc in the cooling cabin was obtained when the mass flow rate is maximized. For a given mass flow rate, initially
temperature decreases and after some time it will become constant and then again it decreases.
The discharge rate in the cooling system during the discharging period is presented in Fig 3.9. It is seen that the
cooling effect initially increases and becomes stable during latent heat discharging period. During the sensible heat
discharging time, the cooling effect gradually decreases as time progresses. It is also seen that cooling effect at
different velocities were different, i.e. Cooling effect is maximum at a velocity of 1.5 m/s. From the graph it was
clear that the discharging cycle stably works in between 20 to 180 minutes. From the graph it is clear that cooling
effect and discharging time of water is higher than calcium chloride.

Temperature (oc)

40
35
30
25
20
15
10
5
0

Velocity
0.7 m/s
Velocity
1.1 m/s
Velocity
1.5 m/s

Cooling effect ( kW)

3.2.3 Glycol water mixture as PCM and glycoal as coolant.
2

1.5

Velocity
0.7 m/s

1

0.5

Velocity
1.1 m/s

0

Velocity
1.5 m/s

0
0

100
200
Time ( Minutes)

300

Fig .3.8.Temperature v/s time at different velocities.

100

200

300

Time (minutes)
Fig 3.9 Cooling effect v/s time at different velocities

Fig 3.8 illustrates the variation of outlet and inlet air temperature in the cooling system versus time at different air
velocities. It is found that the outlet water temperature in the cool storage tank is stable between 23 and 26 o C
during ice latent heat discharging period from 10 to 210 min, and increases rapidly from 26 to 30 oC during glycol
sensible heat discharging period from 210 to 280 min. It was found in the experiment that, the minimum time
required for attaining 29oc in the cooling cabin when the mass flow rate is high. For a given mass flow rate, initially
temperature decreases and after some time it will become constant and then decreases. From the graph it is clear that
discharging time of the cooling system is high , if glycol is used as PCM .That is cooling effect and discharing time
of glycol is more than other PCMs.
The cool discharge rate in the cooling system during the discharging period is presented in Fig. 3.9. It is seen that
the cooling effect is initially increasing and become stable during latent heat discharging period. During the sensible
heat discharging time, the cooling effect is gradually decreasing. It is also seen that cooling effect at different
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velocities are different, i.e. Cooling effect is maximum at high velocities. From the graph it is clear that the
discharging cycle is stably working in b/w 20 to 250 minutes. From the graph it is clear that cooling effect and
discharing time of glycol is more than other PCMs

4

0.6

3

power consumption
(kW)

Power
consumption/cooling
effect (kW)

3.3 Comparison of Cooling Effect & Power Consumption of Conventional System and Proposed
Energy Storage System.

0.5

Power
consumpti
on of the
conventio
nal system

2
1
0
0

500
Time (Minutes)

Fig 3.10 cooling effect v/s time

water and
glycol

0.4
0.3
0.2

Charging

0.1

calcium
chloride and
glycol

0
0 50 100 150 200 250 300 350 400
450
Discharging
Time (minutes)
Fig 3.11 Power consumption v/s time

Compared with the conventional system, cooling effect of the present energy storage system is comparatively less.
But the energy consumption of conventional system is high. The cooling effect of the conventional system is
constant from beginning from the end. Here, in the initial stage cooling effect less and increases and remains
constant. After two and half hours cooling affects decreases rapidly.

3.4 Comparison of power consumption during charging and discharging
Fig shows power consumption v/s time for different PCM‟S during charging and discharging. Maximum power
consumption occurs during charging .After charging compressor is switched off and cooling system is started. This
results in a drastic reduction in power consumption, as the pump and fan are the only power consuming devices.
Power consumption during charging and discharging is constant for all the selected combinations.

IV.CONCLUSION
The study investigated the effects of various design factors for the optimal usage of an energy storage system that
lowers operating costs while providing adequate occupant comfort. Water ,Ethylene glycol and calcium chloride
were used as the Phase Change Materials along with ethyl alcohol and glycol as coolants in the proposed system.
Analytical study of the system to measure its effectiveness based on the cooling effect and temperature variation was
done. The system was fabricated based on the design and comparative study was performed keeping in mind the
factors like consistency of performance, suitability and availability of working fluids and PCM‟s.
Thermal energy storage by using the phase change materials like calcium chloride, water and ethylene glycol is an
efficient method to be used in cooling purposes. From the experimental results it is clear that cooling effect and
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discharing time of glycol is more than other PCMs, also it has a high latent heat of fusion The melting temperature
of calcium chloride is between 28 and 300C, also it has a high latent heat of fusion, and above all calcium chloride
has good physical properties such as large thermal conductivity, high density, stability. Power required for complete
freezing of calcium chloride is very less than other PCM s. All these properties make it as an another suitable phase
change material to be employed in a thermal energy storage system. Thermal energy storage system when coupled
with a conventional air conditioning system is a yield better energy savings.
The experimental results shows cooling effect and discharging time of water is in between calcium chloride and
ethylene glycol, also water has high latent heat of fusion.Compaird to others water is a cheap phase change material.
The experimental results showed that the energy storage cooling system can steadily work during the charging and
discharging period. The storage capacity of given PCM‟s are very high, as it maintains the required temperature for
a longer period. Also Power consumption of the system is less as compared to conventional systems. By using this
system more than 60% peak time energy consumption can be reduced. Experimental analysis also shows that
CaCl2.6H2O (calcium chloride hexahydrate) is best suitable for climatic conditions of Nagpur city, as its melting
temperature is equal to the comfort temperature of the hot day.
Experimental analysis of water, ethylene glycol and calcium chloride hexahydrate based thermal energy storage for
passive building cooling based on the concept of free or night cooling, have been carried out to study the energy
cost saving by this system as compared to split A/C of same capacity with outdoor unit. Results show that it is
feasible and advantageous to use this system for day working office rooms as it shows nearly 50% of energy saving
as compare to split A/C.
This system can be very useful in the load shading affected areas of rural India where charging of thermal energy
storage tank can be done when electricity is available and same stored energy can be later used when electricity is
not available, i.e. This system can be used to balance the power mismatch..
Although it has the above mentioned advantages this system cannot easily use as the high cost and required quantity
of PCM and also PCM material is not easily available in India. Also the COP Obtained is less as compared to
existing systems. Also cooling by ac is not possible instantly as its effect depends on a state of PCM.
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