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ABSTRACT: An Automotive engine cooling system takes of excess heat produced during engine operation. An
automobile cooling system regulates engine surface temperature for engine optimum efficiency. Recent
advancement and development in engine for power forced engine cooling system to develop new strategies to
enhance its performance efficiency. Also to scale back fuel consumption along with controlling engine emission to
mitigate environmental pollution norms. This paper throws light on parameters which influence radiator
performance alongside reviews a number of the traditional and modern approaches to enhance radiator
performance. This review paper specialize in the various research papers regarding experimental, CFD and
Numerical analysis to improving automobile radiator efficiency.
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INTRODUCTION

Radiators are heat exchangers wont to transfer heat or thermal energy from one medium to a
different for the aim of cooling and heating. Automobile radiator is employed to chill down
automotive engine. If it’s not done various problems like knocking, piston deformation, cylinder
deformation etc. can happen. If radiator works properly cooling system will work properly
successively engine performance will increase. Radiators are used for cooling combustion engines,
mainly in automobiles but also in piston-engine aircraft, railway locomotives, motorcycles,
stationary generating plant or any similar use of such an engine. Internal combustion engines are
often cooled by passing a liquid called engine coolant through the cylinder block[1], where it is
heated, then through the radiator itself where it loses heat to the atmosphere, then back to the
engine during a closed loop. Engine coolant is typically water-based, but may also be oil. It’s
common to use a pump to force the engine coolant to circulate, and also for an axial fan to force
air through the radiator.

An automobile travels at various ranges of velocities. The faster it travels, the more power engine
must generate and hence the better the cooling process has to be[2]. The coolant(ethylene glycol)
coming from the engine passes through the tubes of the radiator where the heat transfer from the
coolant to the encompassing takes place through heat transfer processes, mainly conduction and
convection. Thus, the speed of the air striking the radiator becomes an important parameter during
the cooling phenomenon through various factors which influence radiator performance[3]. It
includes air and coolant flow, fin density and air inlet temperature. The varied parameters including
mass flow of coolant, inlet coolant temperature; etc. are varied.

The radiator is a type of heat exchanger. It is intended to transfer heat from the hot coolant that
passes through it to the air blown by the fan[4].Many new vehicles are fitted with Aluminium
radiators. This radiators are created by brazing thin Aluminium fins to flattened Aluminium
cylinders. The coolant flows from the inlet to the outlet through a series of tubes placed in parallel.
The fins take the heat out of the tubes and pass it to the air circulating into the radiator.
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The tubes sometimes have a kind of fin inserted into them called a turbulator, which increases the
turbulence of the fluid flowing through the tubes. If the fluid flowed very smoothly through the
tubes, only the fluid actually touching the tubes would be cooled directly. The quantity of warmth
transferred to the tubes from the fluid running through them depends on the difference in
temperature between the tube and therefore the fluid touching it[5]. So if the fluid that's in touch
with the tube cools down quickly, less heat are going to be transferred. By creating turbulence
inside the tube, all of the fluid mixes together, keeping the temperature of the fluid touching the
tubes up in order that more heat are often extracted, and every one of the fluid inside the tube is
employed effectively[6].
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Figure 1: Working of radiator in vehicles[7]

Radiators (figure 1) usually have a tank on all sides, and inside the tank may be a transmission
cooler. Within the picture above, you'll see the inlet and outlet where the oil from the transmission
enters the cooler. The transmission cooler is sort of a radiator within a radiator, except rather than
exchanging heat with the air, the oil exchanges heat with the coolant within the radiator[8].

Normally car radiator is a kind of cross stream heat exchanger. It is a vital part of vehicle cooling
system. The Radiator gathering comprises of following parts for example a delta tank, an outlet
tank, and center. The center has two arrangements of sections, a bunch of cylinders and balances.
Radiator center is typically made of smoothed aluminum tubes with aluminum balances that
crisscross between the cylinders. The air and coolant of two sorts of working liquids are by and
large in motor cooling system. As the wind currents through the radiator, the warmth is moved
from the coolant to the air. The reason for the air is to remove the warmth from the coolant, which
in turns the coolant to exit the radiator at a lower temperature than it entered. The coolant is gone
through a motor, where it ingests the warmth.
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The hot coolant is then taken care of into a tank of the radiator. From the radiator tank, it is spread
across the radiator center through cylinders to another tank on inverse side of the vehicle radiator.
As the coolant goes through the aluminum put together radiator tubes with respect to its way to
the contrary tank, it moves a lot of its warmth to the cylinders which, thusly, move the warmth to
the balances that are held up between each column of cylinders

The Design of a car radiator offers difficulties regarding deciding the best setup for choosing the
balance material, kinds of cylinders, sort of coolant and the stream pace of the coolant. Because of
restricted space at the front of the motor, the size of the radiator is obliged and can't be basically
expanded. Consequently, it is important to build the absolute warmth move coefficient from the
frontal territory of the radiator by expansion composite material blades of high warm conductivity
highlights Addition of balances is one of the ways to deal with increment the cooling rate in the
radiator. It is masterminded more noteworthy warmth move zone and upgrades the air convective
warmth move coefficient. The current radiator blades are restricted to aluminum, one of our
methodology is to pick another balance material to improve the pace of warmth dispersal. Carbon
nanotubes (MWCNT) are chosen as another material for warm the board in auto radiator in light
of its extraordinary high warm conductivity. Warm conductivity of MWCNT has been accounted
for to be more than 3000W/mk. The ongoing advances in nanotechnology have given guarantees
in propelling innovation utilized in the vehicle radiator. The new class of composite material for
example AI-MWCNT which shows higher warm conductivity than the unadulterated aluminum.
With this predominant attributes, the size and weight of a car radiator can be decreased without
influencing its warmth move execution this test study endeavors to examine the warmth move
coefficient of a car radiator utilizing water as coolant.

LITERATURE REVIEW

Radiators are heat exchangers wont to transfer heat or thermal energy from one medium to a
different for the aim of cooling and heating. Automobile radiator is employed to chill down
automotive engine. If it’s not done various problems like knocking, piston deformation, cylinder
deformation etc. can happen. If radiator works properly cooling system will work properly
successively engine performance will increase[9].

The Design of a car radiator offers difficulties regarding deciding the best setup for choosing the
balance material, kinds of cylinders, sort of coolant and the stream pace of the coolant. Because of
restricted space at the front of the motor, the size of the radiator is obliged and can't be basically
expanded. Consequently, it is important to build the absolute warmth move coefficient from the
frontal territory of the radiator by expansion composite material blades of high warm conductivity
highlights Addition of balances is one of the ways to deal with increment the cooling rate in the
radiator[8].

CONCLUSION

From the discussion above, it is analyzed that the Automobile radiator cooling system is extremely
important in an internal combustion engine. From literature survey, different findings are
concluded.
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1. The efficiency of radiator increase by inserting heat pipe in radiator core.
2. The warmth capacity dissipation and therefore the efficiency factor (EF) of Nano coolant

(NC) are above ethyl glycol-water (EG/W), and the TiO2 NC are above AI203 NC. The
overall heat transfer coefficient increases with enhancing volumetric flow of the Nano fluid
significantly.

Cooling capacity and effectiveness increase with increase in mass flow of air and coolant.
Also increasing the inlet liquid temperature decreases the general heat transfer coefficient.
The general heat transfer coefficient decreases with increasing inlet temperature of the
Nano fluid.

Nano fluid offer higher heat-transfer properties compared thereto of conventional
automotive engine coolant.

Requirement of pumping power reduce with the use of Nano fluid in radiator.

A mix of 50/50 mixture of water and ethylene glycol during which corrosion inhibitors are
incorporated is far simpler than using water and glycol alone. While water alone is sweet
coolant but the big corrosion problems related to it, is enough to discourage its use.

The warmth transfer behavior of the Nano fluid were highly trusted the particle
concentration, the flow condition and depended on the temperature.
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