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Abstract

In this paper, an air conditioner has been constructed using peltier thermoelectric module which is attractive for upcoming
technologies. Thermoelectric modules are widely used in product areas such as from simple coolers to temperature control systems
in military and telecommunications organizations. Here, the construction of an air conditioner using peltier thermoelectric module
has been presented.
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I. INTRODUCTION

An air conditioner is an device which removes warm air and replaces it with cooler and humid air with the help of refrigeration
cycle. The process of removing heat from space and cooling the space’s temperature is called as air conditioning. Air conditioning
means heating, cooling, (de-)humidification, cleaning, and ventilation or air movement i.e any form of technology that can be used
to modify the condition of air. In short, the purpose of air conditioner is to provide comfort by altering the properties of air, mainly
by cooling the air.

I1. BACKGROUND

A.  Switched Mode Power Supply

The switching regulator integrated with the electronic power supply for the conversion of electrical power from one form to another
form which desired characteristics is called as switched mode power supply. SMPS transfers power from a DC or AC source to
DC loads such us personal computers. It converts voltage and current characteristics. The pass transistor of a switching mode
supplies continually switches between low dissipation, full-on and full-off states, and spends very less time in the high dissipation
transitions. By this way, it minimizes the wasted energy. Theoretically, there is no power dissipation in the switched mode power

supply.
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Fig. 1: Switched Mode Power Supply

B, Thermoelectric Coolers

The semiconductor materials which is widely used in the construction of TE coolers is an alloy of Bismuth Telluride which is
doped, so that separate n and p characteristics is obtained individually. It is fabricated by either directional crystallization from a
melt or pressed power metallurgy. The most commonly used manufacturing method is directional crystallization. The outer
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materials which can be used instead of Bismuth Telluride are Lead Telluride(PbTe), Silicon Germanium(SiGe) and Bismuth
Antimony(Bi-Sb). These alloys can be used in different situations.

Thermoelectric coolers are made up of two or more elements of semiconductors materials which are connected electrically in
series and thermally in parallel. Between the ceramic substrates, the thermoelectric elements and their electrical interconnections
are mounted. The substrate’s purpose is to hold the overall structure together mechanically and to insulate the individual elements
electrically to one another and from external mounting surfaces. The size of the modules range from 2.5-50mm square and 2.5-

5mm in height approximately.
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Fig. 2: Thermoelectric module

The blower fan is also called as centrifugal fan or squirrel-caged fan. It is a mechanical device used for moving air or other gases
in any surroundings. The rotating impellers in the fans is used to increase the speed and volume of air stream. These fans move a
constant volume of air through it instead of constant mass, this way it leads to the constant fan speed.

fr. Exhaust Fan

Fig. 3: Blower Fan

It is a fan which is used to remove moisture out of a room. It helps to remove any odors. The primary purpose of the exhaust fan
is to control the interior environment by venting out smoke and other contaminants which may be present in the air. It can be
integrated into a cooling or heating system. It disperses the air harmlessly. It can be used in summers to push warm air out for
temperature controlling. It can be used as an alternative for air conditioner.

E. Transformer

Fig. 4: Exhaust Fan

Itis an electrical device that transfers electrical energy between many circuits through electromagnetic induction. It is the process
of producing electromotive force across an electrical conductor by changing magnetic field. If in one coil, current is changed, then
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the magnetic field is also changed, this in turn, induces a electromagnetic force in a second coil. It is used in electric and electronic
power applications by increasing or decreasing the alternating voltages.

Fig. 5: Transformer
F. Heat Sink

It is a passive heat exchanger which transfers the heat produced by any electronic devices to air or liquid medium to maintain a

constant temperature throughout. It is mostly used with high-power semiconductor devices which has low heat dissipation ability.
It is made up of copper or aluminum.

Fig. 6: Heat sink

tx. Digital Thermometer

It is a device which is used to measure temperature. It is easily portable. It has permanent probes and a digital display. Its function
depends upon the type of sensors used.

Fig. 7: Digital Thermometer

111. CONVENTIONAL AIR CONDITIONING SYSTEM
A. Working Principle

The conventional air conditioning system uses refrigerant gases to cool the air passed through it. For this, the refrigerant gases
enter the compressor so that they get compressed and the temperature and the pressure increases. This vapor can be condensed and
hence, is passed through the condenser. Here, the vapor is condensed into liquid by cool air passed in the condenser. This way, the
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heat is removed from the system and is carried away by air. The heat can also be removed by pouring water over the condenser
coil making it much cooler, before it reaches the expansion valve. Here, it undergoes reduction in pressure and causes flash
evaporation of the liquid refrigerant resulting in lowering the temperature. It is then passed to the evaporator. A fan is used to blow
the warm air and the liquid part of the refrigerant mixture to evaporate, causing further lowering temperature.This way, the warm
air is cooled.
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Fig. 8: Block Diagram of Conventional Air conditioner

&. Drawbacks

1) Effects of CFC on humans
Chloroflurocarbons (CFCs) are highly stable compounds that were used as propellants in refrigeration units. It is compose of
several organic compounds such as carbon, fluorine, chlorine and hydrogen. It is also called as Freon.

CFCs help in the growth of microorganisms, such as Legionella pneumophila, the infectious agent responsible for Legionnaires’
disease or thermophilicactinomytes. It is only caused in poorly maintained water cooling towers. The concentration of the
stratospheric ozone has decreased resulting in increase of skin cancer and genetic damages in many organisms.

1) Effects of CFC in environment

The release of greenhouse gases by CFC has an environmental impact. This is called as greenhouse effect. It is the process by
which the planet’s surface warms up and it increases the temperature of the atmosphere. The greenhouse effect makes lifes on the
Earth critical by increasing the atmospheric carbon dioxide levels. It has resulted in climate changes.

) Ozone Depletion

Most refrigerants used in the air conditioning system causes depletion in the ozone layer. CFC is the potent greenhouse gas when
leaked to the atmosphere. Once, it reaches the stratosphere, the ultraviolet radiation breaks the CFC and introduces chlorine into
the ozone layer. Under proper conditions, chlorine can destroy large amount of ozone which shields the Earth’s surface. The
chlorine acts as a catalyst and forms a chain reaction.

Chemical equation-

— CFCI3+UV Light> CFCI+Cl

—  Cl+03>CIO+0,

— CIO+0->CI+0;

The free chlorine atom is free to attack another ozone molecule.

—  Cl+03>CIO+0,

— CIO+0->CI+0;

And again.

1V. ADVANCED THERMOELECTRIC MODULE BASED COOLINGPELTIER EFFECT

The peltier effect converts temperature differnces to electric voltage by using a thermocouple. It creates an electric voltage when
there is a difference in the temperature on both sides of the thermocouple. It also does the vice versa process i.e when a voltage is
applied to the thermocouple, the temperature difference is created on each side. The direction of heating and cooling is determined
by the polarity of the applied voltage. This effect can be used for generating electricity, measuring temperature or change the
temperature of objects.

A.  Advantages

Thermoelectric module lacks moving parts or circulating liquid, hence, it is invulnerable to leaks.
It has a very long life. Its size is small but its efficiency is high.
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#. Cost Analysis

In conventional air conditioner, the cost of refrigerant gas is high. The conditioner has to be maintained regularly and hence, there
is also a maintenance cost. The refrigerant gases should be filled regularly and it costs service charge. But in the advanced
thermoelectric module cooling, there is no refrigerant gases and the maintenance needed is also less. Hence it is cost effective
compared to conventional air conditioner.

. Working

1) PN Diode
Two semiconductors, one n-type and another p-type has been used because of the difference in the electron densities. The
semiconductors are placed thermally in parallel to each other and electrically in series and then joined with a thermally conducting

plate on each side.
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Fig. 9: PN Junction Diode

£2. Heating/Cooling Process

When a voltage is applied to the free ends of the two semiconductors, there is a DC current flow across the junction of the
semiconductors causing a temperature difference. The side with the cooling plate absorbs heat and transfers to heat sink.
Thermoelectric coolers are placed between two ceramic plates. The cooling increases with increase in the thermoelectric modules.

V. RESULTS & DISCUSSION

From all the above discussions, it is seen that thermoelectric module cooling is more advantageous than the conventional air
conditioner.

Fig. 10: Thermocouple module with heat sink
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VI. CONCLUSION

In this paper, working of the conventional air conditioner and the advantages of the thermoelectric module cooling has been
discussed. In future, a thermoelectric module based cooling can cool 10x10 rooms with only few modules in a very less time.
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