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ABSTRACT:  The new air-conditioning technology produces refrigerants such as Freon, Ammonia, etc., which 

may have maximum production, but one of the main drawbacks is the dangerous emission of gas and global 

warming. This dilemma can be solved by using thermoelectric modules (Peltier effect) air conditioners and 

shielding the atmosphere. This paper deals with the study of thermoelectric air conditioner using various modules. 

Thermoelectric cooling systems have benefits over traditional cooling devices such as small size, light weight, high 

durability, no mechanical moving parts and no operating fluid. 
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INTRODUCTION 

Cooling is the way toward eliminating warmth and dampness from the inside of a consumed space 

to improve the solace of tenants. Cooling can be utilized in both homegrown and business 

conditions. This cycle is most regularly used to accomplish a more agreeable inside climate, 

commonly for people and different creatures; be that as it may, cooling is additionally used to cool 

and dehumidify rooms loaded up with heat-delivering electronic gadgets, for example, PC 

workers, power enhancers, and to show and store some fragile items, for example, fine art.  

Climate control systems frequently utilize a fan to convey the molded air to an encased space, for 

example, a structure or a vehicle to improve warm solace and indoor air quality. Electric 

refrigerant-based AC units range from little units that can cool a little room, which can be conveyed 

by a solitary grown-up, to huge units introduced on the top of office towers that can cool a whole 

structure. The cooling is regularly accomplished through a refrigeration cycle, yet now and then 

vanishing or free cooling is utilized. Cooling frameworks can likewise be made dependent on 

desiccants (synthetic compounds that eliminate dampness from the air). Some AC frameworks 

reject or store heat in underground lines. 
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Figure 1: Thermoelectric Air-Conditioner[1] 

In thermoelectric materials, electrical energy are often directly converted into thermal energy and 

thermal energy into electrical energy. Direct conversion between electrical and thermal energy is 

possible because of two important thermoelectric effects: the See beck effect and therefore the 

Peltier effect (figure 1). The See beck effect refers to the existence of an electrical potential across 

a thermoelectric material subject to a gradient[2]. The Peltier effect refers to the absorption of 

warmth into one end of a thermoelectric material and therefore the release of warmth from the 

other end thanks to a current flow through the fabric. Thermoelectric Air Conditioners do not have 

rotating mechanical components (except fans), making thermoelectric coolers highly durable for 

an almost infinite life cycle and having minimal to no maintenance. Thermoelectric cooler does 

not require the use of any polluting chemicals such as refrigerants, CFCs or other gases. They can 

be conveniently assembled and modified and have a more lightweight and basic construction than 

a compressor framework. Models are eligible for indoor and outdoor use in AC and DC power 

setups. Coolers are made of corrosion-resistant stainless steel. All of them are available with a 

range of choices. Certain versions are also available for dangerous areas. 

Thermoelectric cooling utilizes the Peltier impact to make a warmth transition at the intersection 

of two distinct sorts of materials. A Peltier cooler, warmer, or thermoelectric warmth siphon is a 

strong state dynamic warmth siphon which moves heat from one side of the gadget to the next, 

with utilization of electrical energy, contingent upon the heading of the flow. Such an instrument 

is additionally called a Peltier gadget, Peltier heat siphon, strong state fridge, or thermoelectric 

cooler (TEC) and incidentally a thermoelectric battery. It very well may be utilized either for 

warming or for cooling, [1] albeit by and by the principle application is cooling. It can likewise be 

utilized as a temperature regulator that either warms or cools.  

This innovation is far less ordinarily applied to refrigeration than fume pressure refrigeration is. 

The essential favorable circumstances of a Peltier cooler contrasted with a fume pressure fridge 

are its absence of moving parts or coursing fluid, extremely long life, safety to releases, little size, 

and adaptable shape. Its fundamental inconveniences are significant expense for a given cooling 

limit and helpless force effectiveness. Numerous analysts and organizations are attempting to 

create Peltier coolers that are modest and effective.  

A Peltier cooler can likewise be utilized as a thermoelectric generator. At the point when worked 

as a cooler, a voltage is applied across the gadget, and thus, a distinction in temperature will 

develop between the different sides. At the point when worked as a generator, one side of the 

gadget is warmed to a temperature more prominent than the opposite side, and subsequently, a 

distinction in voltage will develop between the different sides. Notwithstanding, an all-around 

planned Peltier cooler will be an unremarkable thermoelectric generator and the other way around, 

because of various plan and bundling prerequisites. 

 Thermoelectric cooling, commonly mentioned as cooling technology using thermoelectric coolers 

(TECs), has advantages of high reliability, no mechanical moving parts, compact in size and 

lightweight in weight, and no working fluid. additionally , it possesses advantage that it are often 

powered by direct current (DC) electric sources, When a voltage or DC current is applied to 2 
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dissimilar conductors, a circuit are often created that permits for continuous heat transport between 

the conductor’s junctions this is often the principle of thermoelectric air-condition. Air con may 

be a process of removing heat from an area or other applications. Some ways of manufacturing a 

cooling effect by like vapor compression and vapor absorption air condition. These air conditioners 

are producing cooling effect by using refrigerants like Freon and ammonia etc. It gives maximum 

output but, one of the disadvantage is producing harmful gases to the atmosphere.  

The harmful gases are chlorofluorocarbon and a few other gases are present. These sorts of air 

conditioners have wide selection of applications. An air conditioning may be a major household 

appliance, system, or mechanism designed to vary the air temperature and humidity within a 

neighborhood. The cooling is usually done employing a simple refrigeration cycle, but sometimes 

evaporation is employed, commonly for comfort cooling in buildings and automobiles. Normally 

we are utilized in the vapor compression air-condition system, it has many moving parts and also 

as produce harmful gases to the environment. By using thermoelectric modules air-conditioners 

we will overcome the existing air-conditioning system by modifying it to guard the environment.  

A standard cooling system contains three fundamental parts - the evaporator, compressor and 

condenser. The evaporator or cold section is that the part where the pressurized refrigerant is 

allowed to expand, boil and evaporate. During this change of state from liquid to gas, energy (heat) 

is absorbed. The compressor acts as the refrigerant pump and recompresses the gas to a liquid. The 

condenser expels the warmth absorbed within the evaporator plus the warmth produced during 

compression, into the environment or ambient[3]. A thermoelectric has analogous parts. At the 

cold junction, energy (heat) is absorbed by electrons as they pass from a coffee energy state within 

the semiconductor device element, to a better energy state within the semiconductor device 

element. The facility supply provides the energy to maneuver the electrons through the system[4]. 

At the recent junction, energy is expelled to a conductor as electrons move from a high energy 

state element (n-type) to a lower energy state element (p-type). 

Implementation of air-conditioning system is essential in buildings to take care of occupants' 

thermal comfort. there are nearly 1.6 billion of A/C systems in operation globally, and space 

cooling represented approximately 6% of the entire energy consumption in buildings within the 

year 2017, thus, space cooling has become the leading driver of the new energy demanding 

buildings' sector and is predicted to extend as much as 80% by the year 2030[5]. Working fluids 

that are commonly used because the refrigerant within the conventional Vapor Compression Air 

Conditioning(VCAC) system have high Ozone Depletion Potential (ODP) and heating Potential 

(GWP),as a results of leakage during the manufacturing, operation, servicing and disposal at the 

end-of-life(EOL)[6]. Thus, numerous research groups have star-ted to develop or improve energy 

conversion systems that have minimum impact on the environmental, such as thermoelectric 

cooling system.  

Thermoelectric module (TEM) may be a semiconductor-based device which will convert electrical 

energy into gradient. Thanks to the advantageous of reliable operation, and no moving parts and 

dealing fluid involved, they need been used in thermoelectric refrigerator and thermoelectric air 

conditioning. TEM is assembled by two pieces of thin ceramic wafer that act as an electrical 
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insulator, including a series of p–n doped semiconductor material sandwiched between them. As 

direct current passes through one or more pairs of p–n semiconductors, the temperature of the cold 

side decreases thanks to the °ow of electrons and holes from low energy state in p-junction through 

the conducting strips to the upper energy state inn-junction. At n-junction, electrons and holes are 

dropping to a lower energy level by releasing energy as heat to the ambient and forming the recent 

side [7]. 

 

LITERATURE REVIEW 

A thermoelectric has analogous parts. At the cold junction, energy (heat) is absorbed by electrons 

as they pass from a coffee energy state within the semiconductor device element, to a better energy 

state within the semiconductor device element. The facility supply provides the energy to 

maneuver the electrons through the system[8]. 

Thermoelectric cooler does not require the use of any polluting chemicals such as refrigerants, 

CFCs or other gases. They can be conveniently assembled and modified and have a more 

lightweight and basic construction than a compressor framework. Models are eligible for indoor 

and outdoor use in AC and DC power setups. Coolers are made of corrosion-resistant stainless 

steel[9]. 

CONCLUSION 

The literature on the investigation of the Thermoelectric Air Conditioner using different modules 

has been extensively studied. From the analysis of the related literature presented above, it can be 

concluded that thermoelectric technology using different modules used for cooling and heating 

applications has gained significant attention. Many researchers are attempting to boost the COP of 

the thermoelectric air conditioner by using various materials. In order to be practical and 

compatible with more conventional types of technology, thermoelectric coolers must obtain a 

comparable degree of performance in the transfer of thermal and electrical energy. 
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