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          Project Necessity:  

Using microchannels (𝐷ℎ ≤ 1 𝑚𝑚) represent the next step in heat exchanger development. They are a 

particular target of research due to their higher heat transfer and reduced weight as well as their space and 

materials savings. The ability to efficiently transfer heat between fluids using lightweight, microchannel heat 

exchangers is important in a variety of applications, such as automobile, electronics, air conditioning, and 

aerospace applications. By constraining the flow to narrow channels, heat transfer is enhanced since the 

surface area/volume ratio increases. Microchannel heat exchangers have been widely used in air conditioning 

and refrigeration systems mainly due to their compactness and enhancement for heat transfer performance. 

However microchannel heat exchangers suffer from the problem of refrigerant maldistribution, especially 

when used as evaporator. For condensers, this problem does not exist. For this reason, microchannel heat 

exchangers are more commonly used in condensers. 

          Project Goals:  

The purpose of this project is to explain the principles of operation and application of microchannel heat 

exchangers, review previous research, principles of design of microchannel heat exchangers, numerical study 

of flow structure, and testing of microchannel condensers. The performance of the microchannel heat 

exchanger in air-conditioning systems are compared with conventional fin-tube condensers. 



          Abstract:  

Microchannel heat exchangers are widely used in modern air-conditioning, refrigeration, and heat pump 

systems for a variety of residential, industrial, and automotive applications. One of the principal ideas behind 

using Microchannel heat exchangers is their potential for enhanced heat transfer coefficients. The louvered 

fin surfaces are commonly used on the air-side of aluminum brazed heat exchangers associated with extruded 

flat microchannel tubes. Using such multiple-channel heat exchangers enables the transfer of large amounts 

of heat by increasing the heat transfer surface area while it increases heat transfer coefficients. The main 

problems in using these exchangers are the lack of accurate laboratory tests and lack of more knowledge about 

the advantages of these exchangers. In our country, these problems have been more appeared and it was found 

during various studies that most manufacturers and sellers are not aware of the advantages of these types 

exchanger. In this research, we have tried to introduce microchannel heat exchangers, review previous 

researches, investigate the advantages and disadvantages, applications of microchannel heat exchangers, 

introduction of air conditioning systems, and initial investigation of dimensions of these microchannel heat 

exchangers. With these investigations, better visibility of these exchangers has been achieved and we can 

enter the design of these exchangers with more comprehensive and accurate view, because details of design 

of commercial products are not usually available in this field.  In order to design, it is needed to first investigate 

analytically. The governing equations must be extracted for compact and microchannel condensers and 

refrigeration cycle. Then, it is possible to create cycle design software by implementing empirical-analytical 

relationships. Due to progress of computers and high speed processors, use of computational fluid dynamics 

(CFD) is one of the most suitable methods that is used to investigate the detail design of the used parameters 

in a wide range of industrial applications. Therefore, CFD tools can be used in designing microchannel heat 

exchanger parameters. For this purpose, it has been tried to investigate and evaluate all important parameters 

in the design of the microchannel heat exchangers.  Finally, by preparing the test bed and experimental 

investigation and comparing the performance of two types of condensers (fin-tube and microchannel) with 

different refrigerants in a duct split compression refrigeration cycle with a cooling capacity of 2.5 tons, it has 

been tried to obtain more precise details of the compression refrigeration cycle and the improvement of the 

efficiency of these heat exchangers. Considering the few researches that have been done in our country, the 

aim of current research is to create a useful platform for understanding and using these microchannel heat 

exchangers in air-conditioning systems in order to take a suitable step towards improving energy consumption 

systems in our country. 

          Steps and Methodologies:  

Analytical, numerical and experimental methods have been used in the current research and the steps are as 

follows: 

• Introduction of microchannel heat exchangers 

• Investigation of previous researches 

• Investigation of advantages and disadvantages of microchannel heat exchangers 

• Applications of microchannel heat exchangers 

• Introduction of air conditioning systems 

• Investigation of heat exchanger manufacturers and initial investigation of the dimensions of 

microchannel heat exchangers 

• Design of microchannel condenser using analytical and semi-experimental relationships 

• Numerical investigation of parameters of microchannel condenser 

• Creating test bed for different experiments with different refrigerants 

• Comparison of the results of experiments related to the use of microchannel heat exchanger and blade-

tube heat exchanger 



 

 

       

          Main Results (technical outputs, patents, papers, books, reports, etc.):  

• Four technical reports. 

• One seminar at NRI 

• One submitted conference paper (up to now) 

• Some journal papers are planned to be submitted later 

 


