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Abstract— Energy saving, Efficiency and Environment 

friendliness of the refrigeration system is the main focus of 

the Refrigeration and Air conditioning industry.  It is seen 

that there are different methods to use magnetic effect to 

produce lower temperatures. These different methods have 

different devices, different features as well as different 

working principles. At present day almost all these methods 

have potential to enter into the market. This review paper 

gives a list of methods of use of magnets in refrigeration. 

The aim of this paper is to provide a review on the methods 

used to produce lower temperatures using magnetic effect. 
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I. INTRODUCTION 

The term „Refrigeration‟ is the process of removing heat 

from a substance under controlled conditions. There are 

many types of refrigeration systems used for producing low 

temperatures but Vapour compression system is widely used 

refrigeration system. Energy saving, Efficiency and 

Environment friendliness of the refrigeration system is the 

main focus of the Refrigeration and Air conditioning 

industry. Use of magnets in real life applications is still 

limited few fields. It is seen that magnetic effect is 

influential factor on the behavior of fluids, processes and 

metals. It is observed that the use of magnetic field in these 

applications can provide a new method or enhances 

performance of existing one. Generally use of permanent 

magnets should preferred over electromagnets in these 

application devices when energy saving is to be done. By 

using permanent magnets energy saving can be done but 

overall weight of the device will increase. And in case of 

electromagnets weight of device will be less but energy 

consumption will increase due to production of magnetic 

effect. 

II. MAGNETOHYDRODYNAMIC EFFECT 

When moving conducting fluids interact with magnetic field 

it causes a phenomenon associated with magneto-fluid-

mechanical energy conversion. This effect of magnetic field 

on a moving fluid is commonly known as 

“Magnetohydrodynamics” or simply MHD. This 

phenomenon may observe with liquids, gases, two phase 

mixtures or plasmas. It is also seen that 

Magnetohydrodynamics increases heat transfer rate in some 

processes. [1] 

 This magnetohydrodynamic effect can be used for 

many exciting scientific and real life applications like 

enhanced cooling and heating of fluids, to enhance heat 

exchanging process, to create power from two phase 

mixtures, in aerospace engineering to modify aerodynamic 

forces, purification of molten metals, pumping of liquids etc. 

[2] 

 Using Magnetohydrodynamics greater efficiency of 

energy conversion process can be obtained. [3] The use of 

Magnetohydrodynamic principles in refrigeration to enhance 

its performance is considered as new technology. In vapour 

compression refrigeration system magnetic force is applied 

on the flow of refrigerant. To apply Magnetohydrodynamic 

effect on vapour compression refrigeration system, magnets 

with sufficient gauss unit are clamped on the liquid line of 

the refrigerant in between condenser and capillary tube. 

Sami and Kita have analyzed the behavior of new 

refrigerants like R410a, R507, R407c and R404a. He found 

out that the effect of magnetic field on mixture behavior 

varies from one refrigerant mixture to another depending 

upon the composition of mixture, its boiling point and its 

other thermo-physical properties. The use of magnetic field 

also appeared to have positive influence on thermal 

capacities of condenser and evaporator of the refrigeration 

system. [4]    

III. MAGNETOCALORIC EFFECT 

The tern “Magnetic Refrigeration” is generally used for 

refrigeration system working on magnetocaloric effect. In 

1881 a German physic Emil Warburg observed a 

magnetocaloric effect in iron, this observation is considered 

as a birth point of magnetic refrigeration [5]. As magnetic 

refrigeration is a environment friendly clean technology it 

does not have ill effects on environment. Now days, use of 

magnetic refrigeration is only limited for the production of 

very low temperatures. 

 The magnetocaloric effect (MCE) is an intrinsic 

property of magnetic materials; it consists of absorbing or 

emitting heat by the action of an external magnetic field. In 

magnetocaloric effect refrigeration effect is result of change 

in entropy of the magnetocaloric material. When these 

magnetocaloric materials are exposed to magnetic effect its 

magnetic entropy decreases and subsequently temperature of 

magnetocaloric material rises. After this when magnetic 

field is closed and magnetocaloric material is no longer 

exposed to magnetic field then magnetic entropy increases 

and there is sudden drop in the temperature of material. This 

phenomenon is most likely to occur at the curie temperature. 

This Curie temperature is different for different materials 

[6]. 

 There are number of materials which are used as 

magnetocaloric materials like Gadolinium,           alloy, 

MnAsSb, NiMnGa and LaFeSi. For many years Gadolinium 

was the most used magnetocaloric material for magnetic 

refrigeration until 1997. In 1997,           alloy was 

discovered [7] and this discovery proved to be giant leap in 

the development of magnetocaloric effect. The amount of 

change in magnetic entropy for this newly discovered alloy 

          was twice than that of amount of change in 

magnetic entropy of Gadolinium. Discovery of           

caused to increase in attention of researchers in the field on 
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magnetic refrigeration and is followed by the discovery of 

many magnetocaloric materials. 

 For using these newly developed materials 

numbers of prototypes of magnetic refrigerators are 

developed [8].   

 In magnetic refrigeration, cooling effect is directly 

dependent on the strength of magnetic field. Higher 

magnetic field strength will result into higher cooling effect. 

Electromagnet will produce high magnetic field strength and 

occupies less area with small mass but main drawback of 

electromagnet is that the electromagnets will consume large 

amount of energy to produce magnetic field. 

IV. CONCLUSION 

From above study it can be observed that, the use of 

magnets in refrigeration is helpful in energy saving in both 

methods i.e. Magnetocaloric effect and 

Magnetohydrodynamic effect.    

 In Magnetocaloric method, magnetic force can be 

used to develop the magnetic refrigeration systems which 

are eco-friendly and saves energy as compare to the 

conventional systems. In Magnetohydrodynamic method 

magnetism and magnetic force is used for improving 

performance of conventional refrigeration systems. 

 In future, use of magneto-hydrodynamics and 

Magnetocaloric effect in refrigeration will have great scope 

as in future there will be great demand for the energy 

efficient systems with more COP and less environmental 

impact 
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