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Abstract— Nanofluids are latent heat transfer fluids with 

superior thermo physical properties and heat transfer 

performance can be applied in many devices for better 

performances. Basically the nanofluid is prepared from nano 

particles of metal ranging from size (1-100nm) mixed with 

base fluid for heat transfer enhancement. This work explored 

a review about used of nanofluid for various heat transfer 

devices. 
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I. INTRODUCTION 

Many researchers have been presented study on the 

improvement of heat transfer with used of nanofluids. The 

researcher has been studied different types of nanofluids  their 

and heat transfer characteristics, As a outcome, the idea of 

suspending these nanoparticles in a base liquid for improving 

thermal conductivity has been proposed recently [1]. Such 

suspension of nanoparticles in a base fluid is called a 

nanofluid. Due to their minute size, nanoparticles are easily 

fluidized with the base fluid, and as a end result, clogging of 

channels and erosion in channel walls are no longer a 

problem. Many different particle materials are used for 

nanofluid preparation. Al2O3, CuO, TiO2, SiC, TiC, Ag, Au, 

Cu, and Fe nanoparticles are frequently used in nanofluid 

research. Carbon nanotubes are also utilized due to their 

extremely high thermal conductivity in the longitudinal 

(axial) direction. Base fluids mostly used in the preparation 

of nanofluids are the common working fluids of heat transfer 

applications; such as, water, ethylene glycol and engine oil. 

In order to improve the stability of nanoparticles inside the 

base fluid, some additives are added to the mixture in small 

amounts [2].The used of nanofluid for smart cooling 

application is depends on the size and shape of nanoparticles. 

This paper focused on to study the different review presented 

on the use of nanofluids for improving the heat transfer rate. 

II. PROPERTIES OF NANOFLUIDS 

It may be noted that particle size is an important physical 

parameter in nanofluids because it can be used to tailor the 

nanofluid, thermal properties as well as the suspension 

stability of nanoparticles. Researchers in nanofluids have 

been trying to exploit the unique properties of nano particles 

to develop stable as well as highly conducting heat transfer 

fluids. 

Compared to micrometer sized particles, 

nanoparticles possess high surface area to volume ratio due 

to the occupancy of large number of atoms on the boundaries, 

which make them highly stable in suspensions, thus the nano 

suspensions show high thermal conductivity possibly due to 

enhanced convection between the solid particle and liquid 

surfaces [3]. 

A. Particle Size: 

Nanoparticles used in nanofluid preparation usually have 

diameters below 100 nm. Particles 10 nm has been used in 

nanofluid research [5]. When particles are not spherical but 

rod or tube-shaped, the diameter is still below 100 nm, but the 

length of the particles may be on the order of micrometers. It 

should also be noted that due to the clustering phenomenon, 

particles may form clusters with sizes on the order of 

micrometers.  

B. Particle Shape: 

Spherical particles are mostly used in nanofluids. However, 

rod-shaped, tube-shaped and disk-shaped nanoparticles are 

also used. On the other hand, the clusters formed by 

nanoparticles may have fractal-like shapes. 

III. PREPARATION METHODS NANOFLUIDS 

The preparation method for nanofluids is given by Wei 

Yu.et.al [5] For following methods has been suggested for 

preparation of nanofluids: 

A. Two-Step Method: 

The two step method is the most suitable and simple method 

for production of nanofluid. Nanoparticles, nano fibers or 

other nano materials used in this method are first produced as 

dry powders by chemical or physical methods. After crushing 

the powder is dispersed in the base with the help of intensive 

magnetic force agitation, ultrasonic agitation, high-shear 

mixing, homogenizing, and ball milling. Two-step method is 

the most economic method to produce nanofluids in large 

scale, because nanopowder synthesis techniques have already 

been scaled up to industrial production levels. 

B. One Step Method: 

In these methods the production of crushed powder of 

nanofluids and dispersion into base fluid was carried out into 

single step. Generally this type of nanofluids preparation 

method included direct evaporation technique in this the 

nanofluid is produced by the solidification of nanoparticles. 

This method is not commonly used and it is not economical 

for mass production. 

IV. LITERATURE SURVEY 

The initiation of high heat flow processes has created 

significant demand for new technologies to enhance heat 

transfer. For example, In modern technology use of 

automation is increases and world are moving towards 

nanotechnology, due to rapid growing in nanoparts the heat 

transfer needed maximum with used of nanofluids in the heat 

pipe. Furthermore, there is increasing in the interest for 

improving the efficiency of heat transfer devices. An 

automotive radiator system is used nanofluids for improving 
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the performance. The nanofluids are used for improving heat 

transfer in different thermal engineering application. 

Recently many researchers presented the vast field of 

application nanofluids in the industrial sector as well much 

mechanical application for smart cooling purposes. 

Nanofluids can be used for a wide variety of industries, 

ranging from transportation to energy production and in 

electronics systems like microprocessors, Micro-Electro- 

Mechanical Systems (MEMS) and in the field of 

biotechnology. Recently, the number of companies that 

observed the potential of nanofluids technology and their 

focus for specific industrial applications is increasing. In the 

transportation industry, nanocars, GM and Ford, among 

others are focusing on nanofluids research projects 

[6].Review on heat transfer improvement by using nanofluid 

in car radiator 

Dr. P. P. Rathod et.al,[6] carried out the work on the 

heat transfer enhancement with used of nanofluid in water 

base fluid. Forced convective heat transfer in a water based 

nanofluid was experimentally been compared to that of pure 

water in an automobile radiator. Five different concentrations 

of nanofluids in the range of 0.1-1 vol. % have been prepared 

by the addition of TiO2 nanoparticles into the water. The test 

liquid flows through the radiator consisted of 34 vertical tubes 

with elliptical cross section and air makes a cross flow inside 

the tube bank with constant speed. Liquid flow rate has been 

changed in the range of 90-120 l/min to have the fully 

turbulent regime. The increasing fluid circulating rate can 

improve the heat transfer performance, also the efficiency of 

radiator was improved by 45 % with low concentration of 

nanofluid as coolant. 

K. Y. Leong et al., [7] presented the application of 

copper/ethylene glycol nanofluids in automotive cooling 

system. In this research fixed Reynolds number for 

nanofluids and the air was selected. The inlet temperature for 

nanofluids were ranges between 700-950 and the 

concentration of nanoparticles in base fluid 0-2 Vol. %, and 

the mass flow rate of the nanofluids was taken  0.106-0.118 

m3/hr. From experimentation it was observed that about 3.8 

% of heat transfer enhancement could be achieved with 

addition of 2% copper particles in a base fluid at the Reynolds 

number of 6000 and 5000 for air & coolant respectively, 

12.13% additional pumping power for radiator was required 

with used 2% copper particles at 0.2 m3/s coolants volumetric 

flow rate compared to that of the same radiator using the only 

pure ethylene glycol. 

Yi-Hsuan Hung et al., [8] did the study of the 

evaluating the feasibility of the alumina (Al2O3)/water 

nanofluid for the cooling system use in the automobile using 

the air-cooled heat exchanger for heat dissipation. They 

prepared the Al2O3/water nanofluid by using the direct 

synthesis method and mechanical agitations with different 

weight fraction of nanoparticles. They took the concentration 

0, 0.5, 1.0, 1.5 % of weight fraction. The fluid inlet 

temperature would be 300, 400, 500 and 600. They kept the 

air flow rate fixed and mass floe rate of liquid side was 

controlled by input voltage of circulating pump. The 

operating range would be 1.8, 2.1 an 2.4 lit/min. For 

decreasing the measurement errors they measured each 

condition five times. From the experimentation they found 

result for the concentration of 0.5 % by weight and a 

temperature range 300-600ºC, the thermal conductivity 

increased by 3.8-17.2%, for a concentration of 1.0 % by 

weight the thermal conductivity. Increased by 4.6-19.7%, for 

a concentration of 1.5 % by weight the thermal conductivity 

increased by 8.1-20.5% with pure water. The maximum 

enhancement of heat exchange occurred compared with the 

distilled water was of 40% at high weight fraction (1.5 % by 

weight) of nanoparticles and low inlet temperature (300º C). 

J.A. Eastmam et al., [9] studied experimentally the 

overall heat transfer coefficient in an automobile radiator 

with nanofluids. The nanofluid selected by resercher  were 

ethylene glycol mixed with Cu nanoparticles and the 

concentration range was is between 0-1 volume. They 

prepared the nanofluids with selecting the based fluid of pure 

ethylene glycol. For preparation of nanofluids they used a 

small amount of Thiogly-Colic acid 1 Vol. % to the 

nanofluids to improve the particles dispersion behavior. The 

nanoparticles concentration was approximately 0.3 vol. % of 

diameter 10 nm. It was observed that there is no effect of the 

particle size. 

Devdatta P Kulkarni et al. [10] they performed the 

experiment on Diesel Electrical Generator using the water 

based Al2O3 nanofluids as a coolant in jacket cooling 

fluid.Resercher has been used the nanofluids with different 

particle concentrations such as 2%, 4% and 6%.The Reynolds 

number varies from 200-1400, and the fluid inlet temperature 

varies from 200-700ºC. The investigation carried out by 

them, they shown that applying nanofluids resulted in 

reduction in cogeneration efficiency due to decrease in 

specific heat, which influences the waste heat recovery from 

the engine. It was observed efficiency of waste heat recovery 

heat exchanger was increased for nanofluids, due to its large 

convective heat transfer coefficient. 

Durgeshkumar Chavan et al. [11] performed 

experiment on the automobile radiator with using the Al2O3/ 

water nanofluid as a cooling fluid. For avoiding any changes 

in fluid property they neglect the addition of the dispersant 

and stabilizer to the nanofluids.In this study resercher took 

the various five concentrations in variables ranges of the 0-

1.0 vol.  The test fluids flow rate was changed in the range of 

3 lit/min to 8 lit/min to obtain the fully turbulent regime 

having Reynolds number 4000-16000. From the 

experimental investigation it was observed that with increase 

in the fluid circulating rate increased the heat transfer rate, 

with increase in the Reynolds number enhance the heat 

transfer coefficient of both water and nanofluids considerably 

and with addition of 1.0 Vol. % of Al2O3 nanoparticles into 

the pure water, the heat transfer coefficient increased about 

40-45% with compare to the pure water. 

M. Ebrahimi et al., [12] experimentally studied the 

effect of the adding of SiO2 nanoparticles to the base fluid 

water in the automobile car radiator. The operating condition 

of the experiment were, the fluid inlet temperature range 430 

ºC, 520º C, and 600º C, the volume fraction of the 

nanoparticles as 0.1 %, 0.2 %, 0.4 %, and Reynold number 

from 8000- 24000. There was improvement in the heat 

transfer when φ=0.04 and water considered as based fluid was 

about 3.8%, and this value is about 4% for water Propylene 

Glycol.It was observed from the study with increasing the 

inlet fluid temperature, nanoparticles concentration, and 

Reynolds number the Nusselt number would be enhanced. 
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Yi-Hsuan Hung et al., [13] did the study of the 

evaluating the feasibility of the alumina (Al2O3)/water 

nanofluid for the cooling system use in the automobile using 

the air-cooled heat exchanger for heat dissipation. They 

prepared the (Al2O3)/water nanofluid by using the direct 

synthesis method and mechanical agitations with different 

weight fraction of nanoparticles.The concentration for this 

study was in the ranges of 0, 0.5, 1.0, 1.5 % of weight fraction. 

The fluid inlet temperature would be 300, 400, 500 

and 600ºC. They kept the air flow rate fixed and mass floe 

rate of liquid side was controlled by input voltage of 

circulating pump. The operating range would be 1.8, 2.1 and 

2.4 lit/min. For decreasing the measurement errors they 

measured each condition five times. From the 

experimentation they found result for the concentration of 0.5 

% by weight and a temperature range 300-600ºC, the thermal 

conductivity increased by 3.8-17.2%, for a concentration of 

1.0 % by weight the thermal conductivity increased by 4.6-

19.7%, for a concentration of 1.5 % by weight the thermal 

conductivity increased by 8.1-20.5% with pure water. They 

conclude that the maximum enhancement of heat exchange 

occurred compared with the distilled water was of 40% at 

high weight fraction (1.5 % by weight) of nanoparticles and 

low inlet temperature (300 ºC). 

S.M. Peyghambarzadeh et al., [14] experimentally 

investigated the effect of the dilute nanofluids on the overall 

heat transfer coefficient in the car radiator. For preparation of 

the copper oxide (CuO) and Iron oxide (Fe2O3) water based 

nanofluids they suspended the nanoparticles according to 

their volume was measured and gradually added to the 

distilled water. In the preparation of nanofluid they took the 

various concentrations of the nanoparticles like 0.15, 0.4, and 

0.65% vol. with considering the best pH for higher stability. 

The operating condition were Reynolds number varies from 

50-1000 and th e inlet temperature of the fluid 50, 65, and 80º 

C. From the experimental investigation, the increase in the 

nanoparticles concentration enhance the heat transfer rate and  

at the 0.65 vol%.   The heat transfer improvement in the some 

studies is about 9% was obtained  for Fe2O3 nano particles 

mixed DI water. 

rom observation they conclude that the addition of 

low concentration of CuO and Fe2O3 particle into the water 

gives almost the same heat transfer enhancement for the 

application in the car radiator. 

V. CONCLUSION 

The different techniques of enhancing the heat transfer rate in 

automobile radiator by using different types of nanofluids are 

discussed in through research review. Reynolds number, fluid 

flow rate, and the volumetric or weight concentration of 

nanoparticles or additives to a base liquid along with its 

physical parameters were presented in this research. 

Ultimately the review explores about used of different 

concentrat of nano particles with base for heat transfer 

enhancement in car radiator with different nanofluids. 
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