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 Abstract : Heat Exchanger is a very important device in  every modern industry.in this paper the thermal 

performance of the heat exchanger is studied by using various naofluids,which is the mixture of the thermal 

conducting material such as SiO2,Al2O3,TiO2,Cu,Znu ect.with base fluid like water or glycol. The objective of 

these project is to determine wether the use of nanofluid improves the heat exchangers performances and at 

what percentage of Nanoparticles-coolant mixture the performance of pipe in pipe heat exchanger obtain 

maximum heat exchange rate . 

Keywords : Nanoparticles,Nanofluid,,Overall heat transfer coefficient,Mass flow rate. 

 

I. Introduction 
Heat Exchanger is mechanical device,which is used for Exchange of heat between two fluids at 

different temperature. There are various types of heat exchanger available in  industries, but pipe and pipe tube 

heat exchanger widely used. It is mostly used in oil refineries, food industries, thermal power plant, chemical 

plants etc. this is mostly used due to large ratio of heat transfer area to volume weight,easy cleaning method,and 

replaceable part etc. The first time the term nanofluid was defined was in 1995, when Choi coined it, 

whileworking in a research project at Argonne National Laboratory.Nanofluid consist of nanoparticals and base 

fluid. Nanoparticals have highly thermal conductivity and it mixed with base fluid,that’s why it will increase the 

thermal conductivity of the base fluid. So that nanofluid help to efficiently exchange the heat from high 

tempreture fluid to low tempreture fluid. Now a days nanofluid is mostly used in  heat transfer devices. 

 

Preparation of nanofluid:  There are two methods for preparation of nano fluid  

Two step method  

One step metho 

 

 Two step method 

According to recent studies regarding Nano fluids, used a two-step process in which nanoparticles are first 

produced as a dry powder either by physical or chemical method. Next step is to suspend nanoparticles into the 

base fluid by using magnetic force agitation, ball milling or by some other techniques. This method is more 

widely used to produce Nano fluids because Nano powders are commercially available nowadays. Nanoparticles 

can get agglomerate during the process. Hence to stabilize the nanoparticles surfactants are used. Though 

surfactants are used in this process it is quite difficult to produce stable nanofluid by using two step methods. 

 

 One step method 
        Need of one step method 

o Agglomeration of nanoparticles in two step method (mixing in bulk during drying storage and 

transportation process). 

o Difficulties in dispersion stage in one step method. 

o Stability and thermal conductivity of Nano fluid is not ideal. 

       Hence to overcome these effects one step method is developed. In one step method nanoparticles are made 

and dispersed at the same time which avoids agglomeration. This process includes drying, storage, 

transportation and dispersion in base fluid. Use of this method gives highly dispersed, uniformly stable 

nano-fluid. Though one step method has merits over two step method, it is not found successful in case of 

bulk production. 
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Experimental setup 

 
Fig.1 

 

As per the line diagram four temperature indicators are used to measure the inlet and outlet 

temperature. Two pumps are used to pump the hot and cold fluid through rotameter to measure the flow. Also 

flow control valve is used to regulate the flow. Two tankuse to store hot fluid andnanofluid and heating 

arrangement is used to heat the water. 

 

Analysis of heat Exchanger: 

According to first low of thermodynamics 

Hot fluid Heat transfer rate Qh=  mh*Cph*(Thi-Tho) 

 

Cold fluid Heat transfer Qc= mc*Cph*(Tco–Tci) 

Where, mh and mc are the mass flow  rate of hot and cold fluid respectively. 

Cph and Cpc are the specific heat of hot and cold fluid respectively.Thi and Tci are the inlet temperature of the 

hot and cold fluid and Tho and Tco are the outlet temperature of the hot and cold fluid respectively.  

Qavg = (Qh+Qc)/2 

 

Logarithmic Mean Temperature Difference is given by, 

 

LMTD (ΔTlm) = (Thi-Tco)-(Tho-Tci)/In (Thi-Tco)-(Tho-Tci) 

 

Table 1: Conductivity values for different solids and liquids (metallic and non-metallic) 

  

II.   

Solids / Liquids 

 

Material 

 

Thermal Conductivity 

(W/m-K) 

  

Silver 

 

429 

 
Metallic solids  

 
Copper 

 
401 

  

Aluminum 

 

237 

  
Diamond 

 
3300 

Non-metallic solids   

Carbon nanotubes 

 

3000 

  

Silicon 

 

1458 

  

Alumina (Al2O3) 

 

40 

 
Metallic liquids  

 
Sodium @644K  

 
72.3  

  

Water 

 

0.613 

Non-metallic liquids   
Ethylene glycol 

 
0.253 

  

Engine oil 

 

0.145 
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II.  Literature Survey 
S.Gh. Etemad

[1]
 An experimental system was designed and constructed to investigate heat transfer 

behavior of γ-Al2O3 nanofluid in a shell and tube heat exchanger. Heat transfer characteristics were measured 

under the turbulent flow condition. The experiments were done forwide ranges of Peclet numbers, and volume 

concentrations of suspended nanoparticles The experiment done for the result obtained for peclet number and 

nanoparticalconcentration.they concluded that heat transfer characteristics enhance significantly with peclet 

number. 

KallaluHarikaShell
[2]

 and tube heat exchanger is a class of heat exchanger. Heat exchangeris a device 

used to transfer heat between a solid and a fluid or between two or more fluids. Thispaper is concerned with the 

study of shell and tube heat exchanger. Also the main components ofshell and tube type heat exchanger are 

shown in drawing and its detail discussion is given.Moreover the constructional details and design methods of 

shell and tube heat exchangers aregiven from which kern’s method for design is described in detail with step 

inside the paper. Alsoother research papers are studied and the review from those papers is also describes in this 

paperwith some of the review work in detail. After this study it is said that the shell and tube heat exchanger has 

given the respect among all the classes f heat exchanger due to their virtues likecomparatively large ratios of 

heat transfer area to volume and weight and many more. 

AmarjitSingh
[3]

 In this study, the experimental analysis was performed on the shell-and-tube type heat 

exchanger containing segmental baffles at different orientations. In the current work, three angular oriantatin (𝜃) 

0
0
,30

0
 ,60

0
 of the baffle and analyzed for laminar flow having the Reynolds number range 303-1506. It was 

observed that, with increase of Reynolds number from 303 to 1516, there was a 94.8% increase in Nusselt 

number and 282.9% increase in pressure drop. Due to increase of Reynolds number from 303 to 1516, there is a 

decrease in nondimensional temperature factor for cold water (𝜔) by 57.7% and hot water (𝜉) by 

57.1%,respectively. Experimental study of shell-and-tube heat exchanger is conducted to calculate the heat 

transfer Coefficient, LMTD, Nusselt number, and pressure drop at different Reynolds numbers (303-1516). It is 

concluded that the increase in Reynolds number has a significant impact on different Parameters of shell-and-

tube type heat exchange. 

Dr.HiregoudarYerrennagoudaru
[4]

Ultrahigh cooling performance is one of the major need in industries. 

But low thermal conductivity is the major limitation of the fluid to efficient heat transfer.Nanofluids are 

engineered by suspending nano particles with average sizes below 100 nm in heat transfer fluids such as water, 

oil, diesel, ethylene glycol, etc. Experiments have shownthat nanofluids have substantial higher thermal 

conductivities compared to the base fluids. Theaim of this project is to summarize recent developments in 

research on nanofluids, and to carry 

outcfd analysis for four different nano fluids and the result is analysed, two fluids are selectedfor 

experimentationwork and finally the experimented result is compared with the cfd results todraw out the 

conclusion. The different nanofluids used for cfd analysis are Magnesium oxidewater, copperoxide-water, 

Titanium oxide-water, and Iron oxide-water.For experimentationnanoparticle’s sizes are varied inthe range of 70 

to 230 nm for preparing nanofluids, and toobserve enhancement in the thermal conductivity. 

A.GopiChand
[5]

 A simplified model for the study of thermal analysis of shell-and-tubes heat 

exchangers of water and oil type is proposed. Shell and Tube heat exchangers are having special importance in 

boilers, oil coolers, condensers, pre-heaters. They are also widely used in process applications as well as the 

refrigeration and air conditioning industry. In this paper we have shown how to done the thermal analysis by 

using theoretical formulae for this we have chosen a practical problem of counter flow shell and tube heat 

exchanger of water and oil type, by using the data that come from theoretical formulae we have design a model 

of shell and tube heat exchanger using Pro-e and done the thermal analysis by using Floefd software and 

comparing the result that obtained from Floefd software and theoretical formulae. For simplification of 

theoretical calculations we have also done a Mat lab code which is useful for calculating the thermal analysis of 

a counter flow of water-oil type shell and tube heat exchanger. 

Bharat B. Bhosle
[6]

 Now days to achieve high heat transfer rate, different techniques havebeen used. One of the 

advanced techniques among them is suspension of nanoparticle in the basefluids as water, ethylene glycol, oil. 

In the present work Al2O3 nanoparticle of diameter size 50nm is suspended in water. The present work has been 

carried out on double pipe heat exchangerfor water to water and Nano fluid to water heat transfer investigation 

with counter flowarrangement under turbulent flow condition. The computational fluid dynamic code is used to 

simulated different concentrations of Nano fluid (0.01% to 0.19%) in ANSYS FLUENT 14software. The overall 

heat transfer coefficients for all concentrations are measured as a functionof hot and cold streams mass flow 

rates. Considering friction factor, one appropriate concentration (0.1%) is taken into account experimentally. 

The thermal performance parameteroverall heat transfer coefficient is compared for Nano fluids with water. The 

study is done atdifferent mass flow rates and inlet fluid temperatures. It is observed that for high Reynolds 

number low concentration of Nano fluid is useful. The work concludes that there is promising 

enhancement in heat transfer rate using Nano fluid. 
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DawitBogale
[7]

Here the redesign takes place because of temperature fluctuation at the 9th zone of the 

pasteurizer in the Harar Brewery Company. Thermal and mechanical design is run in order to optimize the 

output temperature of the cold fluid at the last heat exchanger in which it is sprayed on the beer ready for 

customer use. In thermal design part geometry optimization is done through trial and error. And for Mechanical 

design part the natural frequency& vortex shedding of different components of heat exchangers are investigated 

through governing equations of vibrations under dynamic fluid with in tubes. Using computational fluid 

dynamics (CFD) the heat transfer of the two fluid is investigated using FEM simulation software’s Gambit1.3 

and Fluent 6.1and the performance of the STHEx determined in terms of variables such as pressure, 

temperature, flow rate, energy input/output, mass flow rate and mass transfer rate that are of particular interest 

in STHEx analysis.Vindhya Vasiny Prasad Dubey
[8]

This paper is concerned with the study of shell & tube type 

heat exchangers along with its applications and also refers to several scholars who have given the 

contribution in this regard. Moreover the constructional details, design methods and the reasons 

for the wide acceptance of shell and tube type heat exchangers has been described in details 

inside the paper. After the above discussion it is easy to say that the shell & tube type heat exchangers has been 

given a great respect among all the classes of heat exchangers due to their virtues like comparatively large ratios 

of heat transfer area to volume and weight and many more. Moreover well designed as well as described 

methods are available for its designing and analysis. The literature survey also shows the importance of this 

class of heat exchangers. It is also shown by the literature survey that the Computational Fluid Dynamics and 

other software’s like ANSYS etc. have been successfully used and implemented to secure the economy of time, 

materials and efforts. 

 

III. Conclusion 
Experimental results indicate that heat transfer characteristics of nanofluid enhance significantly with 

increasing peclet number. Heat transfer have comparatively large ratio of heat transfer area to volume and 

weight. Increase in Reynolds number has a significant impact on different parameters of shell-and-tube type 

heat exchanger. The value of pressure drop gradually increases with increase in Reynolds number. Analysis of 

different nanofluid with different concentration is studied. There is chances to study on pipe and pipe tube heat 

exchanger using SiO2 nanofluid. 
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