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Abstract— This review is based on Peltier Refrigeration and 

Heating. Peltier effect is also known as thermoelectric effect. 

Thermoelectric cooling has greater advantage than 

conventional cooling system. Peltier cooling is a way to 

remove thermal energy from a medium, device or component 

by applying a voltage of constant polarity to a junction 

between dissimilar electrical conductors or semiconductors. 

Power consumption is one of the biggest issue in today’s life. 

To avoid this issue semiconductor is a great solution for 

power consumption. As the Peltier device consists of 

semiconductors, so Peltier can be the best solution for this. 

The main advantage of Peltier device is that they don’t need 

compressors, small size and flexible shape. In this review it 

is shown that the device will operate on both side, one side 

for refrigeration and other side for heater.  
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I. INTRODUCTION 

Peltier module is the component which works on Peltier 

effect to create a heat flux between the junction of two 

different types of materials which act as pure conductor, then 

presence of heating and cooling is called Peltier Effect. It can 

be used either for heating or for cooling, although in practice 

the main application is cooling. considering two different 

conductors A & B, when current is to flow through the 

junction of these conductors, the few amount of heat may be 

generated at the point of junction. This generated heat is 

called Peltier Heat and it is said to heat generated per unit 

time Q, and equal to 

Q = (ΠA + ΠB) ------------------------1 

Where, 

Q    = Total Heat at junction of Conductors 

ΠA = Peltier coefficient of conductor A 

ΠB = Peltier coefficient of conductor B 

I     =Current flowing through A & B 

The heating & cooling through Peltier Module is 

completely depends upon the point of contact and the material 

you are using. In our experiment we are using copper metal 

because copper has very good thermal conductivity. Peltier 

heating or cooling are the work of build-in contact electric 

and valence forces on moving charges and the generation (or 

recombination) in space charge region [1]. The device which 

works on this principle is some time called thermoelectric 

module also. Due to the Peltier effect it called Peltier Module. 

The main problem in this module is the difference of 

temperature created on the layers of module. The junction 

temperature is different and layer temperature is slightly 

difference. We cannot evaluate the exact temperature of the 

layer. It depends upon the ΔT. 

ΔT = T1 - T2---------------------------2 

 
Fig. 1: Diagram of Peltier Module 

Peltier cooling is one of the best cooling techniques for local 

use like chillers, Printed Circuit Boards, DC Machines, Power 

Plant, etc. It has no any movable part and it is completely 

gases free. It does not need any type of coolant gases or any 

type of compressors. The heat balance equation considered 

from [2]. 

An electric current forces electron in n type and 

holes in p type away from each other on the cold side and 

towards each other on the hot side. The holes and electrons 

pull thermal energy from where they are heading away from 

each other and deliver it to where they meet. 

 
Fig. 2: Schematic for Peltier module of heating and cooling 

II. PARAMETERS OF PELTIER MODULE 

Once it was decided that Peltier module is to be used for 

cooling the system, but in this we’re using Peltier module for 

both cooling and heating system. Peltier module are available 

in various sizes, shape, operating currents, operating voltages 

and ranges of heat pumping capacity. 

https://en.wikipedia.org/wiki/Heat
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Fig. 6: Cutaway of Peltier Module 

The minimum specifications for finding an appropriate 

Peltier cooling must be based on the following parameters. 

 Cold side Temperature (Tc) 

 Hot side temperature (Th ) 

 Temperature Difference 

 Cooling Load 

Power Supply and Temperature Control 

A. Cold Side Temperature 

If the refrigerator is to be cooled is in direct contact with the 

cold surface of the Peltier Cooling, the required temperature 

can be considered the temperature of the cold side of Peltier 

Coolig (Tc). Here in this project the air inside the refrigerator, 

which has to be cooled when passed through an Aluminium 

heat sinks. 

B. Heat Side Temperature 

The hot side temperature (Th) of the Peltier module is mainly 

based on the two factors. First, is the ambient temperature of 

air in environment to which the heat is been rejected. Second, 

is the efficiency of the heat sink that is between the hot side 

of Peltier module and the ambient temperature. 

C. Temperature difference 

The cold side and hot side temperatures and the difference 

between them ΔT is very important factor. ΔT has to 

accurately determined if the cooling system is expected to be 

operating as desired. Following equation will be, 

ΔT = Th - Tc 

Actual ΔT is the difference between Th and Tc of Peltier 

module. Also, the ΔT is the difference between the 

temperature of load to be cooled and ambient temperature. 

D. Cooling Load 

The important and difficult factor to be accurately calculated 

for a Peltier cooling is the amount of heat to be removed or 

absorbed (Qc) by the cold side of the Peltier cooling. 

E. Power Supply and Temperature Control 

Power supply and temperature control that must be 

considered wisely for a successful Peltier system. Peltier 

cooling is a direct current device. Peltier cooling power is the 

product of required voltage and current. (P = IV). 

Temperature control is divided into two groups. One 

is open loop or manual and the other is closed loop or 

automatic. For cooling systems normally, cold side is used as 

basis of control. In Peltier module the controlled temperature 

is compared to the ambient temperature. 

III. PELTIER COOLING AND HEATING 

A. Peltier Cooling 

Peltier modules are also used for constructing thermoelectric 

refrigerator. Although the Coefficient of performance (COP) 

of a Peltier module is lower than that of conventional 

refrigerators, efforts made to develop Peltier refrigerators to 

exploit the advantages associated with this solid-state energy 

conversion technology. The basic configuration of a Peltier 

refrigerator is shown schematically in Figure3. It consists of 

a refrigerated cabinet, a Peltier module sandwiched by two 

heat sinks, a 12V D.C. power supply and a temperature 

controller circuit. So, to control its temperature we use 

temperature sensors and a complete assembly of Temperature 

controller circuit. The temperature control switch is made by 

Arduino Uno and to display temperature LCD display is 

placed. Although the basic structure of a Peltier refrigerator 

is essentially the same, their configurations may differ 

significantly depending on the heat sinks employed. 

 
Fig. 3: Schematic of Peltier Refrigerator 

The Peltier refrigeration system is feasible for 

outdoor purpose with the help of solar cells. In daytime, solar 

cells receive solar energy from sun and turn it into electric 

power supplied to Peltier refrigerator by means of 

photovoltaic effect. If the amount of electric power 

production is large enough, then the extra power can be 

accumulated in storage battery. 

B. Peltier Heating 

Peltier Heating is not as similar as Peltier Cooling. It needs 

some controller circuits to control its temperature and flow of 

temperature. Peltier module is not work for above 80oC 

temperature. So, to control its temperature we use 

temperature sensors and a complete assembly of Temperature 

controller circuit. 

Same as of the Peltier cooling the Peltier module is 

sandwiched by two heat sinks, a 12V D.C. power supply and 

a temperature controller circuit. The temperature control 

switch is made by Arduino Uno and to display temperature 

LCD display is placed. The temperature sensor will sense the 

temperature and display it on LCD with help of Arduino code. 

In this the hot side of Peltier module is directly in contact with 

the aluminum Jar. 

The temperature of the hot side can be controlled 

with help of temperature control circuit. 
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Fig. 4: Schematic of Peltier Heater 

IV. CONCLUSION 

From the above we can conclude that Peltier module added 

new dimension to cooling and heating. Peltier refrigeration 

and heating are designed and built to use for personal cooling 

and heating or for pharmaceuticals. It is feasible for outdoor 

and indoor. It is compact in size, easy to use, eco-friendly, no 

maintenance required. 
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