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Abstract: Use of Air Conditioning System is increased on
large scale seems last few years. Along with human
comfort different kind of pollution factors too have been
arise due to use of this kind of system. To reduce
polluting the atmosphere and ozone layer depletion from
harmful gases a system has been designed named
Desiccant Liquid Air Conditioning System. With the use
of Desiccant Liquid Air Conditioning system we can get
the cool air without harming the environment. Liquid
Desiccant helps to dehumidify the air which is further
cooled and cool air is obtained. This Desiccant Liquid Air
Conditioning system is designed for domestic use only. It
can be used in small areas like office, cabinets etc.

This paper presents the theoretical/imaginary operating
view of Desiccant Liquid Air Conditioning system as well
as merits and demerits of the system. Further it describe
its utilization and processes carried by the system.
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LINTRODUCTION

Nowadays, air conditioning systems are commonly
and frequently used is domestic as well as industries
and in vehicles too due to rise in temperature. Which
has increased the pollutions and ozone layer depletion.
Therefore, many alternative systems are being
developed worldwide. Similarly, we have developed a
system which is eco-friendly, economic and efficient.
This is desiccant liquid air conditioner. Now a day’s
AC (Air Conditioner) system is really very expensive
to produce good insulation.

COP (coefficient of performance), it is the amount of
heat energy measured in watt pumped per watt of
energy spend in the process and higher the COP more
efficient unit is going to produce. So, what our group
was going to make is far more efficient than a typical
compressor based phase change AC system and
working fluid in this case is water.
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Water is a makeable fluid in that it can soon uses a
tremendous amount of energy to change the phase of
water from liquid to vapor or vapor to liquid. It takes
5 times as much energy to take 100 degree Celsius
water and converted into 100 degree Celsius vapor as
it takes to take the same quantity of water and bring it
to all the way up from 0 degree Celsius freezing cold
to all the way up 100 degree Celsius in the first place
and conversely the same amount of energy is released
when that water vapor condenses to a liquid. So, to
take advantage of that what we are going to
demonstrate here is the power of that phase change in
water.

I. SOLID DESICCANTS

Solid desiccants are also called adsorbents. They are
the desiccants which do not changes its any physical
or chemical properties during regeneration process.
Example of solid desiccant is silica gel, activated
charcoal, activated alumina, =zeolite etc. Solid
desiccants have more surface area per unit mass. They
absorbs water molecules due to existence of a electric
field at the surface. The electric field is not uniformly
charged. So they can attract polarized water molecules
due to the instability in terms of charges. The solid
desiccant absorbs

the water molecule due to the difference in vapour
pressure in between the molecule and the
environmental air.

II. LIQUID DESICCANTS

Liquid desiccants are also called absorbents. They are
the desiccants which changes either chemically or
physically during the regeneration process. They are
generally some

strong ionic solution like lithium chloride and calcium
chloride. The absorption capacity of liquid desiccants
can be changed by changing its concentration and
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temperature. Temperature is controlled by using heater
and cooler. Concentration is changed by changing the
moisture contents in it. This is done by heating or
spraying. An overview of classification of desiccants
and their different regenerating methods are discussed
in table-I.

Classific | Example Indica | Regeneration

ation of tion of | technique used

desiccan satura

t tion

Solid Silica gel, | Do Solar Energy
Activated not [1,2,5,6,7,8,14,15,16,
charcoal Do not | chang | 17,1]
changes es Activated  alumina,

physicaly or | physic | Zeolite etc Latent
chemicaly Solar | aly or | heat

Energy chemi | storage[4],Ultrasonic
[1,2,5,6,7,8,14,1 | caly wave[19]Electric
5,16,17,] heating[21],Electro
Activated osmosis[9,11,13]Mic
alumina, Zeolite rowave[10,1
etc 2,20],Electrochemica
1 process

Liquid Lithium Chang | Solar Energy
Chloride, es [22,23,26,27,28,29,3
Calcium either | 0,31,3  2,33,34,36]
Chloride chemi | NaX,NaYetc Spray
Changes either | cal or | chamber and process
chemical or | physic | air
physical al [24,25,35]
property proper
Solar  Energy | ty
[22,23,26,27,28,
29,30,31,
32,33,34,36]
NaX,NaYetc

In past few decades the use of desiccant material in the
dehumidification of air or other gases have increased
to a large extend and consequently the researcher have
also studied different technology for regeneration of
both solid and liquid desiccants. Here, some methods
are discussed for both solid and liquid desiccants
separately:

(®— ©) Dehumidification
®—> © Heating

©—» ©) Regeneration
©—® Cooling

Desiccant Surface Vapor Pressure

Desiccant Concentration
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III. LIQUID DESICCANT SYSTEMS

A simple LDS containing dehumidifier and
regenerator is shown in Fig. 2. Moisture from the air is
absorbed by the desiccant because of difference in
vapour pressure between air and the surface of
desiccant solution. Dehumidification takes place until
vapour pressure of desiccant reaches equilibrium with
air. After dehumidification, air is sent to evaporative
cooler to cool down to the required temperature
whereas the diluted desiccant solution is sent to the
regenerator. Before sending the desiccant directly to
the regenerator, it is initially passed through a sensible
heat exchanger where its temperature is raised. After
that, the liquid is exposed to regenerative air and due
to difference in vapour pressure; the moisture is
transferred from solution to air. Now this concentrated
solution is again passed through heat exchanger and a
cooling coil before it is sent to dehumidification unit.
Here, heat exchangers are used to pre-heat the weak
solution and pre-cool the strong solution.

IL. METHODOLOGY

Desiccant liquid is generally used for the
dehumidification of air. It removes moisture as well as
dry particles from it. We have used LiCl desiccant
liquid in our system which will provide more efficient
dehumidified air. As desiccant liquid do not harm
environment as well as it too do not deplete the ozone
layer. It will not release any harmful gas into the
environment. This is environment friendly system.
Low power consumption than either air conditioner
around 70%.This systems will be the best air
conditioning system than any other system. This
system can be used in domestic as well as small areas

like office, cabinets etc.
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III. CONCLUSION AND FUTURE SCOPE

A. CONCLUSION

Desiccant liquid is generally used for the
dehumidification of air. It removes moisture as well as
dry particles from it. We have used LiCl desiccant
liquid in our system which will provide more efficient
dehumidified air. As desiccant liquid do not harm
environment as well as it too do not deplete the ozone
layer. It will not release any harmful gas into the
environment. This is

environment  friendly  system. Low  power
consumption than either air conditioner around 70%.
This systems will be the best air conditioning system
than any other system. This system can be used in
domestic as well as small areas like office, cabinets
etc.

B. FUTURE SCOPE

1. By changing some components and rearranging the

system, overall system efficiency can be increased.

2. Cooling rate of the system is comparatively low than

other air conditioning system. So cooling rate too can

be increased for better comfort.

3. This designed system is only for domestic use.

Therefore redesign the system for commercial,

industrial use.

4. Availability of Liquid Desiccant is in local areas is

less. So providing this to customers a proper

arrangement can be done.

5. Making the system more automized which can help

the user to operate the system from remote location.
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