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1. Introduction – R-404A is the most widely used refrigerant in the supermarkets across the globe. It was 

first used as a substitute for ozone-depleting refrigerants such as CFCs (such as R12 and R502) in the 

mid-1990s, and more recently as a replacement for HCFCs (such as R22). It has become the most used 

refrigerant in supermarkets across globe for both chilled and frozen food refrigeration. R-404A has two 

major drawbacks: (a) it does not attain optimal energy efficiency in many applications, and (b) it has a 

large global warming potential (GWP). R404A has the highest GWP of all the regularly used refrigerants, 

at 3922. Switching away from R404A can assist the environment while also lowering operating expenses.   

The highest permitted global warming potential (GWP) is 150 degrees Celsius, according to European 

Union rules. Hence, appropriate selection of refrigerant is an important task and play vital role in 

maintaining the performance of refrigeration unit while maintaining the low GWP. To achieve a 

maximum coefficient of performance, a good refrigerant candidate must have the right thermodynamic 

characteristics, such as increased latent heat of fusion, thermal conductivity, and specific heat, and 

reduced dynamic viscosity. Due to the aforementioned limits, selecting a refrigerant is more difficult and 

required for exact usage. Currently, refrigerants are classified using theoretical, modelling, and 

experimental approaches, a process that takes a long time and costs a lot of money. Modern developments 

in multi-criteria decision-making methodology (MCDM) techniques that offer optimal answers even in 

the presence of thermodynamic, environmental, and economic considerations should be used to solve 

these difficulties [1–5].  

This section of the present article reviews and presents studies on the optimization of various thermal, 

photovoltaic, and industrial applications utilizing various MCDM methods [5–9]. Sivalingam et al. [10] 

evaluated and optimize the performance of automobile radiator by changing  temperature, volume 

concentration and mass flow rate of MWCNT nanofluid for highest Nusselt number and lowest friction 

factor using additive ratio assessment technique of MCDM methodology. Poongavanam et al. [11] 

employed TOPSIS, EDAS and MOORA techniques of optimization for replacing the R134a refrigerant 

with low GWP refrigerant and reported that R430A is the best refrigerant for automobile air conditioning. 

Vats et al. [12] optimize the process parameters and quantity of lubricating oil for maximum machining 

performance for turning operation of AISI 1040 steel. Junankar et al. [13] also carried out similar 

investigation for optimizing the quantity of nanofluid as the lubrication and the machining parameter for 

turning operation. Subasi and Erdem [14] combines multi-objective and MCDM techniques of 

optimization for heat transfer enhancement using nanofluids in tubes fitted with inserts. It was revealed 

that wire coils and hybrid nanofluids can be used for higher heat transfer performance with penalty of 

friction factor. Yang et al. [15] ranked the PCMs using TOPSIS technique and reported that 

Ba(OH)2·8H2O was the best alternative for given operating condition. Deepa et al. [16] carried out 

optimization analysis for best material selection for micro-fins in electronic component for higher heat 

transfer performance. The optimum materials for micro-fin fabrication were determined to be aluminium 

with a paint finish and aluminium. Jajimoggala et al. [17] employed MCDM for optimizing the hot 

extrusion parameters for AA6061 using the Analytic Hierarchy Process (AHP) and TOPSIS techniques. 

Vishwakarma et al. [18] optimize the aging parameters of Al6082 for thermal properties and generated 

mathematical models for predicting the thermal conductivity and thermal expansion coefficient. 

Ilangkumaran et al. [19] employed MCDM for risk analysis and health warning for foundry industry. 

Simsek et al. [20] reviewed the various articles related to the solar power and classified them on the basis 

of aim, motivation and contribution by using MCDM methodology. 
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