NOVATEUR PUBLICATIONS

INTERNATIONAL JOURNAL OF INNOVATION IN ENGINEERING, RESEARCH AND TECHNOLOGY [IJIERT]
NATIONAL CONFERENCE ON INNOVATIVE TRENDS IN ENGINEERING & TECHNOLOGY-2016

11™ & 12™ MARCH 2016

CONFERENCE PROCEEDINGS ISSN NO - 2394-3696

Paper ID: NITETMECHO1

A REVIEW ON “HEAT EXCHANGER IN A FINNED PIPE USING NANO
FLUID

Patel Vasim |
Third year Engineering student of A.G.P.I.T, Solapur.

Sutar Rajshekhar Manohar
Final year Engineering student of A.G.P.I.T, Solapur.

Patane Ravindra Shivaling
Final year Institute of Engineers student of AMIE,Pune.

ABSTRACT

The concept of heat exchanger plays a major role in the refrigeration an
fin arranged outside the hot fluid pipe & used the Al203 as a nano
counter flow exchanger. Preparing the nano fluid & increasing the
of surface area utilized for heat exchange will ultimately increase

conditiw systgm. The rectangular
increase the heat transfer rate using

by using Al203+H20. Increase
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INTRODUCTION

Now a day’s heat exchanger has a wide applica air conditioning, refrigeration up to engine cooling
system. Heat exchanger does not cause any nvironment. The counter flow heat exchanger has
more capacity to exchange the heat as comp. exchanger. The conventional heat transfer fluids
have inherently poor thermal conductivity whi fficient for ultra high cooling applications. So many

utilized for heat transfer incre at transfer rate increases and this can be achieve by providing fin’s
at pipe from which the heat i

s discussed above are decided by the thermo physical characteristics of
ificant Amounts of experimental as well as theoretical research were done to

al volume fraction: Particle volume fraction is a parameter that has been investigated in almost
tal studies and most of the results are generally in agreement qualitatively. Most of the research
increase in thermal conductivity with an increase in particle volume fraction and the relation found
is, in general, linear. There are many studies in literature on the effect of particle volume fraction on the thermal
conductivity of nano fluids. Masuda et al. (1993) measured the thermal conductivity of water based nano fluids
consisting of AI203 (13nm), SiO2 (12nm) and TiO2 (27nm) nano particals, the numbers in the parenthesis
indicating the average diameter of the suspended nano particals. An enhancement up to 32.4% was observed in the
effective thermal conductivity of nano fluids for a volume fraction about 4.3% of AI203 nano particals. Lee et al.
(1999) studied the room temperature thermal conductivity of water as well as ethylene glycol (EG) based nano fluids
consisting of AI203 (38.5nm) and CuO (23.6nm) nano particals. In this study a high enhancement of about 20 % in
the thermal conductivity was observed for 4% volume fraction of CuO in CuO/EG nano fluid. Later Wang et al.
(1999) repeated the measurement on the same type of nano fluids based on EG and water with Al203 (28nm) as
well as CuO (23nm) as inclusions. The measurements carried out by these groups showed that for water and

1|Page www.ijiert.org


http://www.ijiert.org/img/issn_letter.jpg
http://www.ijiert.org/

NOVATEUR PUBLICATIONS

INTERNATIONAL JOURNAL OF INNOVATION IN ENGINEERING, RESEARCH AND TECHNOLOGY [IJIERT]
NATIONAL CONFERENCE ON INNOVATIVE TRENDS IN ENGINEERING & TECHNOLOGY-2016

11™ & 12™ MARCH 2016

CONFERENCE PROCEEDINGS ISSN NO - 2394-3696

ethylene glycol-based nano fluids, thermal conductivity ratio showed a linear relationship with particle volume
fraction and the lines representing this relation were found to be coincident.

2.3.Effect of partical material:Most of the studies show that particle material is an important parameter that affects
the thermal conductivity of nano fluids. For example, Lee et al.(1999) considered the thermal conductivity of nano
fluids with AI203 and CuO nano particals. They found that nanofluid with CuO nano particals showed better
enhancement compared to the nano fluids prepar ed by suspending AI203 nano particals in the same base fluid. It
may be noted that as a material AI203 has higher thermal conductivity than CuO. Authors explain this behavior as
due to the formation clusters of Al203 nano of particals in the fluid.

2.4.Effect base fluid: According to the conventional effective medium theory (Maxwell,1873), as the base fluid
thermal conductivity decreases, the effective thermal conductivity of a nano fluid increases. Most of the

range from 9 nm to 83 nm. In another study on water
nano particals, Chopkar et al. (2008) also investigate
nano fluids. In all these cases it has been found that the i al conductivity of a nano fluid increases with
nd Lee et al. (1999) support this conclusion

another study of the effect of particle size o
in water as well as EG based nano fluids consi
nano fluids vary in such a way that it.decreases g the size. Thus conflicting reports have appeared in

al conductivity of nano fluids.

than spherical particles.
effective thermal pr, i ids. Xie et al. (2002a) measured the thermal conductivity of water as well as
ylindrical as well as spherical SiC nano particals. It was observed that in

water based nan drical suspensions had higher thermal conductivity enhancement of about 22.9%

than the sp ame volume fraction (4.2%). Also the theoretical values based on Hamilton-
Crosser be in good agreement with this comparatively higher enhancement for cylindrical
particle s experimental study reported by Murshed et al. (2005) in water based nano fluids
con s well as rod shaped TiO2 nano particals showed a comparatively higher enhancement for

host media. o fluid the increase in temperature enhances the collision between the nano particles (Brownian
motion) and the’ formation of nano particle aggregates (Li et al., 2008a), which result in a drastic change in the
thermal conductivity of nano fluids. Masuda et al. (1993) measured the thermal conductivity of water-based nano
fluids consisting of AI203, SiO2, and TiO2 nano particals at different temperatures. It was found that thermal
conductivity ratio decreased with increasing temperature. But the experimental results of others have been
contradictory to this result. The temperature dependence of the thermal conductivity of Al203 /water and
CuO/water nano fluids, measured by Das et al. (2003), have shown that for 1 vol.% Al203/water nanofluid, thermal
conductivity enhanced from 2% at 210 C to 10.8% at 510 C. Temperature dependence of 4 % Al203 nano fluid was
much more significant, an increase from 9.4% to 24.3% at 510C. The investigations of Li et al. (2006) in CuO/water
as well as Al203/water reveal that the dependence of thermal conductivity ratio on particle volume fraction get
more pronounced with increasing temperature.
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2.7. Transient hot wire method.
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The transient hot wire (THW) method to measure the thermal conductivity of nano flui
as an accurate, reliable and robust technique. The method consists of determining t

fluid, which serves as a heat source as well as a thermometer. The temperat
measuring its electrical resistance using a Whetstone’s bridge, which is

q =iVl

If T1 and T2 are the temperatures recorded at two times
can be used to estimate the thermal conductivity using

K={iV]In(T2 (2)
is method are its almost complete elimination of

rement compared toother techniques. Role Of Nano
studied numerically the enhancement of heat transfer

where © I’ is the length of the platinum wire:
the effects of natural convection and the high
fluids In The Heat Transfer Enhancement: Abed

plate usyliq
es of nano particals (Al203, CuO, SiO2 and ZnQO) along with the
ffects of different volume fractions (range 0- 4%) of these nano particals

8000 — 20000(Re). The effect
study fluid are studied. Furth
are studied. It is found
particles in the base flu

regarding the he elto t flow of nano fluids (base fluid with nanop articles Al203, CuO, ZnO and
Si02) through ri elpUnder constant temperature range, the computations are performed for different
types of nan i nt volume fractions (range 1-4%) using four different rib-groove shapes. The

conclusi er is that the trapezoidal with increasing height in the flow direction Rib- Isosceles
Trapezoid -Trap G) provides the highest Nusselt number and best heat transfer rate . Iniyan et al.
(20 g unit of the air conditioner to analyze the heat transfer enhancement performance of
nanof water and CuO/ water). The condenser consists of a tube in tube setup configurations. The
cooling d in the analysis is nano fluid flowing in the outer side of the tube of condenser. The results

from the st summed up as that the CuO /Water nano fluid has more heat transfer rate than AI203/ water
nano fluid. The'Nusselt number of CuO/ water nano fluid had found to be 39.4% higher than the base fluid.

Tube with Internal Fins and Tube with Internal
Roughened Surface

(a) Finned surface

(b) Roughened surface Roughness
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CONCLUSION ,

. The heat transfer rate can be increased by using the nano

. The heat transfer rate can be increased by using the fi

o Thermal conductivity is depending upon types of

. Thermal conductivity can be changed by varyin al.
) Required heat transfer rate can be obtained b

FUTURE SCOPE

. Heat exchanger using different nano ained.

. Metallurgical properties of the nano m eat exchanger can be studied.
. The analysis can be done with different piniprofile & different arrangement.
. The different types of di profile% be analyzed
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