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Abstract: This paper summary of heat transfer characteristics
and nano fluids mechanics by using single phase convection
techniques. Gas having less thermal conductivity compare than
the liquids having high thermal conductivity. The heat transfer
enhancement improved by using nano fluids Al,O; compared with
base water. The heat transfer enhancement was analysed with
plain tube and twisted tape inserts with nano fluids. The
experimental investigation was analysed and reading was taken to
improve the heat transfer and friction flow characteristics. The
Reynolds number varies from different ranges with plain water
and Nano fluids. The experimental record of nano fluid heat
transfer value was increased with 2.89 percentage compare with
the experimental record of plain water. The nano fluids has more
concentration than the plain water.
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I. INTRODUCTION

Heat is a form of energy is known as heat energy is due to
primarily motion of molecules within medium. Heat transfer
is the transfer of heat due to a temperature difference. The
flow of heat is aways from a warm surface to a cold
surface.Scientists and engineers who are interested in heat
transfer are often interested in the heat transfer rate.The
amount of heat transfer is increased by using Nanofluids.
Nanotechnology is the science andengineering of working at
the Nanoscale, where the each particle size in the range of
1-100 nanometers. It“s hard to imagine the size of
nanoparticles, but there are about 2,54,00,000 nanometers in
aninch(2.54 cm). Nanofluids are anew class of heat transfer
fluids provided by adding solid particles (in nanoscale) to a
base fluid They are utilized in many types of equipment such
as transportation, micro-electronics, defense. weaponry,
nuclear reactors, heat exchangers, utilization of solar energy
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for power generation, and so on. Both thermal conductivity
and viscosity of nanofluids would increase by adding
nanoparticles, which cause the enhancement of energy
demand for pumping power in the systems. Therefore, other
effective parameters in the enhancement of the heat transfer
coefficient and decreasing viscosity of the nanofluids must be
studied. One of the effective parameters is the nanoparticle
shape. In most studies, the spherical nanoparticles have been
used in the base fluid, whereas at least 70% of the raw
materials consist of non-spherical particles in modern
industries. Consequently, this explains the importance of
studying the nanoparticle shape effect. Several studies have
been conducted on the effect of nanoparticle shape, both
numericaly and experimentally. S K Das et a has been
presented the experimental analysis of the heat transfer
characteristics in nano fluids used [1]. Eastman et a was
presented the nano fluids heat transfer enhancement by using
ethylene glycol containing copper based nano fluids[2]. Choi
et a have been studied about the nanoparticle properties with
enhancement of heat transfer characteristics [3]. Youlong
ding et al hasbeen identified the heat transfer enhancement of
nano fluids and improvement of thermal conductivity of heat
transfer[4]. AK singh presented the recent work of heat
transfer examination with nano fluid materials and
intensification heat transfer characteristics [5]. Yimin Xuan
and Qiang Li they presented a paper on procedure for
preparing Nanofluids which is a suspension consisting of
anophase powders and a base liquid. By means of the
procedure, some sample Nanofluids are prepared[6].
Sivakumar K et a has been examined the heat transfer
analysis with experimentally along twisted tape insert[7].
Godson et. al. the heat transfer coefficient of Nanofluids is
much higher than that of the common base fluid and gives
little or no penalty in pressure drop[8].

Sivakumar was introduced the heat transfer enhancement
with swirl motion of twisted tape insert and enhanced the heat
transfer and friction factor characteristics[9].

[I. EXPERIMENTAL INVESTIGATION

A geometry arrangement of pipe by means of width (t) of
0.075 cm, distance end to end (L) of 200 cm use experimental
examination. In double tube heat exchanging device, the
primary heat move test segment is used, which is protect to
reduce heat defeat to nearby area.

It comprises of two pipes which temperate wet flows from
sideto sidetheinterna tube and cold water flows through the
external tube.
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The external tube is complete of Cl with inside and surface
diameter 27 mm & 37 mm respectively.

The middle tube is made of AL surrounded by and outer
surface diameters of 20 mm & 18 mm correspondingly.
Water is complete to pipe from the water circle, the electrical
furnace is prohibited with the voltage regulation agitator and
the flow meters are located in pathway of irrigate provide.
The organization consists of twin pipe heat exchanger. The
inside pipe is made of copper and the exterior tube is shaped
of stainless steel. It consists of a water warmer and
temperature dimension scheme. The hotness dimension
system include located cove and opening of tubes, in that
order.

A experimental set of connections comprises
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Figure 1 Experimental setup
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Figure 1 (a) Photographic view of double tube heat
exchanging device

Heat flow rate be considered as aresult of
Q =m Cp (T.-Ty
Everywhere
Q - heat rate
m - mass flow
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Cp specific heat
T - temperature inlet and outlet
Heat transfer coefficient be able to be considered with
H = aq / (Tw-To) - (2)

Where

h - heat transfer coefficient
g - heat flux
T~ surface temperature

Reynolds number considered

Re = UD/,
—-(3)
Where
Re - Reynolds number
U - velocity
D - Diameter of the tube

Nusselt number be capable of obtain

Nu=hD/K ----(4)
Where

Nu - Nusselt number

K - thermal conductivity

[1l. RESULT AND DISCUSSION

The experimental investigation of heat transfer, heat transfer
coefficient, Nusselt number and friction factor characteristics
of the double pipe heat exchanger with twisted tape inserts
was analyzed and indicates the enhancement results. The
Reynolds varied from the 90000 to 170000. T he experimental
setup was conducted and the reading with plain water and
nano fluid concentration (0.2% & 0.4% volume). The heat
transfer characteristics of nanofluids were compared based
on Re. Al203 nanofluid was attributed to the Brownian
particle motion; therefore, a further increase for the heat
tranfer capability of AI203 nano particles. Al203
nanoparticles present alarge surface area which enhances the
heat transfer characteristics of the nanofluid. The presenting
of the Nu asafunction of the Reindicates enhancement inthe
convection heat transfer. Typicaly, the nanofluids obtain
higher Nu than water with an equal Re. The Nu from Fig.2
was compared when subjected to the same Re in 90000 to
170000 ranges. The experimental resultsindicated that dueto
the low thermal conductivity of Al203 nanofluid, Nu is
higher than that of other nanofluids. An increase in Re leads
toincreasein Nu. The Nu was enhanced with 0.4% volume of
nanofluids compared with 0.2% and plain water, because due
to 0.4% having more concentration with the other two fluids.
The nusselt number increased 1.4% to 1.9 % compare with
the 0.2% and plain water. The Nusselt number improvement
as shown in the figure 2.
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As Figure 3 shows the express variation of Re and h the
analog the Nano fluid heat flow coefficient augmented by
means of add to Reynolds and give superior standards than
plain water transfer coefficient.

Due to swirl stream shaped through warped tape, the heat
periphery level with the enhanced integration among center
and pipe partition were liable the tapering stream. The
assessment of heat flow coefficient Nano fluids augmented
1.06 to 1.45 times improved with plain water. With an
increase in Re, theimportance of thermal conductivity in heat
transfer enhancement becomes less considerable. At 0.2%
and 0.4% volume concentration of Al1203 nanofluid, the heat
transfer coefficient of both concentrations of the nanofluidsis
6.2 % and 7.2 % greater than the basefluid in annulus tube
side, respectively; whilethisvalueis4.3% and 1.5 % ininner
tube side. This behavior is probably due to the wall effect,
which leads to the turbulent flow. Due to an increase in heat
transfer coefficient by using Al203 and therefore an
improvement in the heat transfer characteristics in both
concentration of the nanofluids, these nanofluids were
recommended to be used in heat exchangers. The possible
explanation behind this phenomena is the fact that at 0.2%
concentration and 0.4% concentration of Al203, these two
nanofluids show similar behavior in the figure.

The experimental investigation of heat transfer
characteristics of nano fluids with various concentrations
with 0.25% and 0.4% of Al203 as shown in figure 4. The
figure 4 shows the Reynolds number and heat transfer. The
results indicates the Reynolds number increases with
increases of hesat transfer. The heat transfer enhancement was
improved 12.4% with 0.4% of nano fluid concentration as
compared with the other fluid like water and nano fluid 0.2%
concentrations. The figure 5 has shown the comparison of the
Reynolds number and friction factor. The friction factor was
continuously decreased with increases of the Reynolds
number.
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Figure 2 Reynolds number with Nusselt number
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Figure 3 variation of Reynolds number and Heat transfer
coefficient
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Figure 5 showsthe Reynolds number and friction factor

IV. CONCLUSION

In this article the characteristics of heat transfer and friction
factor was investigated with A1203 nanofluid with different
concentration of 0.2% and 0.4% following assessment was
made.

» The experimental analysis was taken with double pipe
heat exchanger with twisted tape inserts as working
fluidsis nano fluids with 0.2% and 0.4% concentrations.

» The changes in f and Nu against Re for Al203
nanofluids at 0.2 % and 0.4% concentration was also
assessed. The results obtained from the simulation of
Al203 indicate a good agreement with that of reported
with different concentrations. The heat transfer
coefficient for AlI203 nanofluids at 0.4 % concentration
was enhanced more performance than the in a separate
manner demonstrated a better result than that of water.

» Theexperimental analysisof heat transfer characteristics
of the 0.4% concentration volume of nano fluids
increased with Al203 nano fluids. The heat transfer
enhanced 3.2 times than the other working fluids.

REFERENCES

1. S K. Das, Stephen U. S. Choi and H. E. Patel “Heat Transfer in
Nanofluids-A Review” Heat Transfer Engineering, Taylor & Fracis,
Voal. 27 (10), 3-19, 2006.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication



https://www.openaccess.nl/en/open-publications

Performance of Heat Transfer and Friction Factor of Heat Exchanger with Al,0./ Water Nano Fluids

2. J A Eastman, S. U. S. Choi, W. Yu and L. J Thompson et
al.“Anomalously increased effective thermal conductivities of ethylene
glycol-based Nanofluids containing copper nanoparticles” Applied
Physics Letters, VVol. 78, February 2001.

3. C. Choi, H.S. Yoo, J. M. Oh, “Preparation and heat transfer properties
of nanoparticles-in-transformer  oil  dispersions as advanced
energy-efficient coolants”, Current Applied Physics 8 (2008) 710-712.

4. Yulong Ding, Haisheng Chen et. al. “Heat Transfer Intensification
Using Nanofluids”, KONA No.25, 23-34, 2007.

5. A. K. Singh, “Thermal Conductivity of Nanofluids”, Defence Science
Journal, Vol. 58(5), 600-607, Sep.2008.

6. Yimin Xuan and Wilfried Roetzel, “Conceptions for heat transfer
correlation of nanofluids™, International Journal of Heat and Mass
Transfer: Pergamon, Vol.43, 3701-3707, 2000.

7. K.Sivakumar, Dr.K.Rajan,”’(2019) Experimental investigation of
heat transfer and friction factor characteristics in circular tube fitted
with triangular cut twisted tape inserts(TCTT),” Proc. Natl. Acad. Sci.,
India, Sect. A Phys. doi.org/10.1007/s40010-018-0573-8.

8.  Lazarus Godson et. al. “Enhancement of heat transfer using
nanofluids” Renewable and Sustainable Energy Reviews:Elsevier,

Vol. 14, pp. 629-641, 2010.

9. K.Sivakumar ,Dr.K.Rajan, “ Experimental Analysis of heat transfer
Enhancement in a circular tube with different twist ratio of twisted tube
inserts,” International Journal of Heat and Technology, Vol 33, No,3,
pp.158-162,2015.

AUTHORSPROFILE

Mr.T.Mohankumar, working as an assistant professor
in the Department of Mechanica Engineering and
having more than 10 years experience in various
Engineering college. | have completed my BE
(Mechanica Engg) and ME (Thermal Engg) from
reputed college and University.

Dr.K.Rajan, working as a professor in the Department of
Mechanical Engineering and having more than 20 years
experience in various Engineering college. | have
completed my PhD (Mechanical Engg), ME (IC Engines)
and BE ( Mechanical Engg) and | have published more
than 40 Scopus indexed international journal.

Mr.K.Sivakumar working as an Associate professor in
the Department of Mechanical Engineering and having
more than 15 years Experience in various Engineering
college. | have completed my BE(Mechanical Engg)
and ME (Therma power), pursuing PhD programme
and | have published 10 scopus indexed internal
national journal

Mr.V.Gopal working as Head of the department,
Pallavan college of Engineering and having more than
16 years experience in various engineering college. |
have completed BE (Mechanical Engg) and ME
(Industrial Engg) and | have published 2 scopusindexed
journal and international journal.

Retrieval Number: A4909119119/2019©BEIESP ) _
DOI: 10.35940/ijitee.A4909.119119 Published By:

Journal Website: ww.ijitee.org & SencesPiblizaton
: . . 2726 & Sciences Publication

Exploring Innovation'



