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Abstract— Use of micro-channel and mini channel heat exchangers are significantly increased in air conditioning 
applications due to its favorable characteristics like higher heat and mass transfer, compact system and lower cost etc. In 
this review paper, characteristics of air conditioning system with minichannel and micro channel heat exchangers are 
analyzed. Mini-channel and micro-channel heat exchangers have higher surface contact area to volume ratio. Minichannel 
and micro-channel heat exchangers are lighter in weight because they are made of aluminum only. Also the cost of mini 
channel heat exchanger is less because of aluminum structure. Mini channel uses less power and refrigerant charge so it 
is also good for environment. Effectiveness of mini channel heat exchanger is increased by using fin at internal and 
external both the side. Mini-channel heat exchanger and micro-channel heat exchanger can be used in refrigeration and 
air conditioning system. In air conditioning system at both mini channel and micro-channel heat exchanger can be applied 
as both the condenser and evaporator. As mini and micro-channel heat exchangers are compact in size they are very 
much suitable for the automotive air conditioning system. Mini -channel and micro-channel heat exchanger the sensible 
and latent both cooling capacity increases and overall efficiency of air conditioning syst em increases. 
 
Index Terms— Air Conditioning, Mini-channel heat exchanger, Micro-channel heat exchanger, Coil Effectiveness, Compact 

System, Heat transfer, Higher surface contact area.

1 INTRODUCTION                                                                    

MINICHANNEL AND MICROCHANNEL HEAT 

EXCHANGERS 

A heat exchanger is a device that is used to transfer 
thermal energy (enthalpy) between two or more 
fluids, between a solid surface and a fluid, or 
between solid particulates and a fluid, at different 
temperatures and in thermal contact. In heat 
exchangers, there are usually no external heat and 
work interactions. 
If the ratio of surface contact area to volume is 
higher than it is called as compact heat exchanger. 
Mini and micro channel heat exchanger are 
compact type of heat exchangers. According to 
kandlikar they are distinguishing by their 
fundamental tube diameter. Diameter ranging 
from 0.01 to 0.2 mm is a microchannel heat 
exchanger, channel diameter ranging from 0.2 to 3 
mm is Minichannel heat exchanger, and above 3 
mm conventional type heat exchanger [4]. The 
ability to produce tubes with external or internal 
fins and with smaller wall thicknesses allows 
higher heat transfer area per unit volume of a tube. 

Therefore, mini- and microchannel tubes are ideal 
for use in compact and light weight heat 
exchanger. 

Every air conditioning system contains at least 
two heat exchanger, usually they are called 
condenser and evaporator. Generally, in air 
conditioning system Mini and microchannel heat 
exchanger use in both the place at evaporator and 
condenser. In the case of condenser, the hot, high 
pressure refrigerant gas must be condensed to sub 
cooled liquid. So condenser work at high pressure. 
In the case of evaporator, sub cooled liquid passes 
into the heat exchanger. This refrigerant absorbs 
heat from the evaporating place and convert to the 
vapor form. This cools the air and boils the 
refrigerant.  

Few advantages of Mini and microchannel heat 
exchangers over conventional heat exchangers are, 
Minichannel and microchannel has higher surface 
contact area than conventional heat 
exchanger,Higher heat transfer rate, Uses less 
refrigerant charge, For same cooling effect require 
less space, System become lighter in weight, Less 
costly. These advanatges show usefulness of the 
system. 

 
2 USE OF MINI-MICRO CHANNEL HEAT 

EXCHANGER IN AIR CONDITIONING 
 

In the year of 2012, S. Senaye, M. Dehghandokht 

have done thermal modeling of mini-channel and 
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laminated types evaporator in mobile air 
conditioning system. The performance of mini-

 
Fig. 1 mini channel Heat exchanger 

channel heat exchanger is compared with the 
laminated evaporator which was used in 
automotive industries. The numerical results of 
modeling he laminated and mini-channel 
evaporators validated with corresponding 
experimental data which was obtained from 
experiments performed on mobile air conditioning 
system in calorimeter test bench. The performance 
of laminated and mini-channel were also 
compared under various operating conditions. 
They used ϵ- NTU method for evaluating and 
comparing the system under different conditions. 
After this experiments and results they concluded 
that the mini-channel evaporator had higher 
cooling capacity (7.2 %) and higher refrigerants 
pressure drop (45%) in comparison with the 
corresponding values in laminated evaporator 
assuming the same external geometry. The outlet 
air temperature and enthalpy of mini-channel 
evaporator was also lower (11%) and (8%) 
respectively, than that for laminated evaporator. 
This cause to reduce the time period as well as 
power/fuel consumption for reaching the 
comfortable cabin temperature [1]. 

In the year of 2013 Shambhu Prasad Shukla and 
Dr. D. B. Zodpe have compared the performance of 
residential air conditioning system having either a 
fin and tube condenser or a microchannel condenser 
is experimentally investigated. For determining the 
capacity and performance characteristics of the unit 
under standard climate condition followed methods of 
testing specified by ISHRAE standard IS1391. As per 
the test standards, air side and refrigerant side 
measurements are used to determine performance, 
particularly cooling capacity and energy efficiency ratio 
(EER). For this investigation, a commercially available 
capacity residential air conditioning system having fin 
and tube condenser served as the base system. After 

 Fig. 2 COP comparison for both Heat exchanger [2] 

 Fig. 3 comparison of cooling capacity [2] 

testing the base unit condenser was replaced by a 

microchannel a microchannel heat exchanger with the 

same face area under identical test conditions. From test 

they concluded that sub-cooling of the liquid side is 

achieved for microchannel heat exchanger and results in 

increase in refrigeration effect. Both the latent capacity 

and sensible capacity increased considerably in 

microchannel heat exchanger. Cost of microchannel heat 

exchanger is less as no copper is used. For same cooling 

capacity the refrigerant charge reduces up to 18, thus 

reducing the refrigerant cost. So, Overall performance 

can be enhanced by using micro channel heat exchanger 

[2]. 

Raviwat Srisomba et al. have carried out their 
study on effect of operating conditions on the air 
side heat transfer, and pressure drop of a micro 
channel heat exchanger under wet surface 
conditions were studied experimentally. The test 
section was an aluminum microchannel heat 
exchanger, consist of multi louvered fin and 
multiport Mini channels. They stuied the effect of 
inlet humidity, air frontal velocity, air inlet 
temperature and refrigerant temperature on air 
side performance. To analyze experimental data 
the mean enthalpy difference method is used. The 
test was performed at relative air humidity raging 
between 45% and 80%, air inlet temperature ranges  
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Fig. 4 Refrigerant charge for both heat exchangers 

 
Fig. 5 Composition of Cu and Al [2] 

 
Fig. 6 Comparison of face area required [2] 

of 27, 30 and 33 ºC, refrigerant saturated temperature 
ranging from 18 to 22 ºC and Reynolds number between 
128 to 166. After experiment they concluded that the 
wet fin efficiency rapidly decreases with the increase in 
inlet relative humidity and air inlet temperature. The 
dehumidification capacity increases as the air frontal 
velocity, inlet relative humidity and air inlet 
temperature increases, and refrigerant’s saturated 
temperature decreases. The heat transfer coefficient 
increases as the inlet relative humidity 

 
Fig. 7 mini channel with or without micro fins [4] 

and air inlet temperature increase, and as the 
refrigerant’s saturated temperature decreases. The 
relative humidity and air frontal velocity have 
significant effects on the air-side pressure drop for 
the smaller fin pitch, louver pitch, and flow depth 
heat exchanger cases, whereas air and refrigerant 
temperatures have small effects [3]. 

In the year of 2007, Satish G. Kandlikar have 
presented the road map of implementing mini 
channel heat exchanger in refrigeration and air 
conditioning. Characteristics of mini channel heat 
exchangers and their components were analyzed. 
How the mini channel heat exchanger is 
advantageous over conventional heat exchanger? 
The different parameters and component of mini 
channel heat exchanger which is helpful in 
improving the heat transfer and efficiency is 
discussed. The mini channel heat exchanger can be 
used in different applications. Refrigeration and air 
conditioning is one of those application. This paper 
provides the road map for implementing 
Minichannel heat exchanger in refrigeration and 
air conditioning system. After all analysis he 
concluded that the surface area and heat transfer 
coefficient enhancements associated with mini 
channel flow can be exploited effectively to make 
the refrigeration equipment smaller in size. 
Significant refrigerant charge reductions are also 
possible due to the higher surface area-to-volume 
ratio for the mini channels. Additional advantages 
include capital cost reductions, reduced 
environmental impact due to lower refrigerant 
inventory, and possible improvements in COP of 
the system. The mini channel heat exchangers 
currently being considered for refrigeration 
applications are modeled after the existing heat 
exchangers in automotive applications. A new 
initiative is recommended to develop new types of 
heat exchangers that fully exploit the advantages 
of mini channel flow passages on both sides of 
refrigerant-to-water or refrigerant-to-secondary 
refrigerant heat exchangers [4]. 
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In the year of 2013, Thanhtrung Dang and 
Minhhung Doan have investigated experimentally 
condensation heat transfer of two microchannel 
heat exchangers. The heat transfer rate of a 
microchannel heat exchanger was achieved 272.9 
W for the vapor having the inlet temperature of 
101 ºC and the mass flow rate of 0.123 g/s and for 
the cooling water having the inlet temperature of 
32ºC and mass flow rate of 3.1133 g/s. It was also 
observed that the heat transfer rate obtained from 
the counter flow arrangement is always higher 
than that obtained from the parallel one: the value 
obtained from the counter flow arrangement is 1.04 
to 1.05 times of that obtained from the parallel 
flow. The results for two phases are in good 
agreement with the results for single phase. In 
addition, the condensation heat transfer coefficient 
in the microchannel heat exchangers decreases as 
increasing the inlet cooling water temperature [5]. 
 

In the year of 2014, Davide del Col, Macro 
Azzolin, Stefano Bortolin, Alberto Cavalini have 

presented their study.To reduce effect of global 
warming it is necessary to develop new HVAC 
(heating, ventilation and air conditioning) 
technologies with low environmental impact. 
When considering the impact, both direct impact 
and indirect impact should take into account. The 
energy consumption, and consequent carbon 
dioxide emissions caused by the electricity 
production process is considered in indirect 
impact. And leakage of refrigerant is considered as 
direct impact. The refrigerant charge reduction in 
the refrigerating systems, along with the 
substitution of HCFCs and high-GWP HFCs, is a 
goal for urgent need to reduce their contribution to 
greenhouse effect and reduce atmospheric 
emission. In this paper mini channels technology 
and various applications are presented. Mini 
channels are used in order to reduce the internal 
volume of the heat exchanger without 
compromising with the performance. The system 
with mini channel uses low refrigerant charge. So 
it is good solution for the direct impact for 
atmosphere. 

3 CONCLUSION 

Nowadays, Minichannel and Microchannel 
heat exchangers are extensively used and studied 
for their favorable characteristics. Mini channels 
are used in order to reduce the internal volume of 
the heat exchanger without compromising with the 
performance. The system with mini channel uses 
low refrigerant charge. So it is good solution for 

the direct impact for atmosphere. Few more 
characteristics show the usefulness of the system 
like they are lighter in weight. And no copper is 
used so the cost is also less of this heat exchangers. 
With all this advantages this heat- exchangers can 
be easily used in our air conditioning system. Mini 
and microchannel heat exchanger can be 
implemented in both places as condensed and 
evaporator. Latent and sensible both type of heat 
transfer increases in this type of heat exchanger. So 
all over COP is higher for this heat exchanger.  
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