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Abstract: For the heat transfer to be large, the heat transfer area should be large. However by using nanofluids as 

the working fluid, the required heat transfer can be achieved by using the same apparatus. Current research suggests a 

promising future for graphite nanofluids. The main focus of this research ison developing higher convective heat transfer 

behavior of graphite nanofluids through the shell andtube heat exchanger under laminar flow.Graphite nanopowder is 

brought in the market and is dispersed in the base fluid (water) by varying its concentration such as 0.025%, 0.05%, 

0.075%. The temperature of the hot and the cold fluid is noted down for each concentration. Keeping the flow rate of the 

hotter fluid as constant, flow rate of the colder fluid is varied. Also the effect of the flow rate and concentration on the heat 

transfer co-efficient has been discussed. It has been found that when the concentration of the graphite is increased, the heat 

transfer co-efficient increases gradually as the concentration increases. 
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1.0 INTRODUCTION 

 

Nanofluids are suspensions that can be obtained by dispersingdifferent nanoparticles in host fluids with the aim of 

enhancedthermal properties. Over the past few years, it has been shownthat nanofluids are able to remarkably improve the 

thermal conductivity,stability and heat transfer coefficient and reduce the consumedpower and the costs. These advantages 

made agrowing tendency in the use of nanofluids in different types of heatexchangers, due to the optimized energy 

consumption. Hence, discoveringsuitable nanofluids with improved heat transfer propertiesand high thermal conductivity 

became a serious challenge. More specifically graphite water-based nanofluids reveal greatimprovements, which is owing 

to the high thermal conductivity of graphite. The experimental studies have reported significantenhancement on the thermal 

conductivity and heat transfer coefficientof nanofluids. For example it has been shown thatalumina–water nanofluid at 6 

vol% can increase the heat transfercoefficient in the entrance and fully developed regions by 17%and 27%, respectively, 

when compared with pure water. The heattransfer coefficient of zirconia–water nanofluid increases byapproximately 2% in 

the entrance region and 3% in the fully developedregion at 1.32 vol%. For nanofluids containing 0.5 wt%CNTs, the 

maximum enhancement is over 350% at Re = 800, andthe maximum enhancement occurs at an axial distance of 

approximately110 times of tube diameter. In this paper, graphite nano powder is brought in the market and then they 

wereused as a nanofluid for enhancement of heat transfer coefficient inshell and tube heat exchanger. The laminar 

convective heat transfer behavior of graphite nanofluids through a straight tube wasexperimentally investigated. 

Furthermore, it was attempted to discoverthe effect of different parameters such as temperature andgraphite concentration 

on convective heat transfer coefficientsof graphite nanofluid. 
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2.0 EXPERIMENT 

 

2.1 Preparation of water-graphite suspension 

 

To prepare a aqueous solution of graphite, the graphite powder is mixed with the base fluid-water. The graphite powder 

is brought in the market and then it is mixed with the water to prepare the aqueous solution of graphite. For making nano 

fluid suspensions with concentration 0.025%, 0.05%, 0.075% of graphite in water solution were prepared and they were 

named as WG-1, WG-2, WG-3, respectively. Their composition in terms of weight is shown in the table 2.1 as follows, 

 

Name Volume of water Volume of graphite Concentration 

WG-1 150 38 0.025 

WG-2 150 76 0.05 

WG-3 150 114 0.075 

Table 2.1 preparation of water graphite suspension  

 

2.2 Experimental setup: 

 

 The experimental setup consists of a pump, a water storage tank of capacity 175 lit, water heater, shell and tube 

heat exchanger, thermocouples at the entry and the exit to measure the inlet and the outlet temperature. In order to get 

accurate experimental results, first of all equipment is made stable by passing the water through the shell as well as the tube 

side area. To establish the laminar flow in the tube side area, the flow rate of the hotter fluid is made constant as 1.0 LPM. 

Then the flow rate of the colder fluid is varied from 1.0 LPM to 5.0 LPM, by adjusting the flow meter. The schematic 

diagram of the experimental setup that we use is shown in the below figure, 

 
 

Fig 2.2 schematic diagram of shell and tube heat exchanger 
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Thethermal conductivity of the water and the water-graphite suspension is shown in the table as follows, 

 

Name Thermal conductivity 

Water 0.618 

WG-1 1.8688 

WG-2 3.1282 

WG-3 4.3799 

Table 2.2 thermal conductivity of water and water-graphite suspension 

 

From the above table, it is clear that the when the concentration of the graphite is increased in the water, the 

thermal conductivity also increases. The thermal conductivity of water-graphite suspension is calculated by using the rule 

of mixture formula “thermal conductivity of the water-graphite suspension= (concentration of water* thermal conductivity 

of the water)+(concentration of graphite added*thermal conductivity of the graphite)”. 
 

 

2.3 Experimental procedure 

 

 As said earlier, the equipment is first standardized by passing water through the shell side as well as tube side area. 

Then the prepared graphite-water suspension is made to pass through the shell side area as the colder fluid and the water 

which is heated by means of a water heater is allowed to pass through the tube as the hotter fluid. The flow rate of the hotter 

fluid as constant and that equals to 1.0 LPM, the flow rate of the hotter fluid is varied to about 1.0 LPM to 5.0 LPM. The 

inlet and the outlet temperature of the hotter and the colder fluid are noted. 

 

3.0 RESULTS AND DISCUSSION 
 

 Thermal conductivity is one of the most effective parameterswhich have significant effect on enhancement of heat 

transfer coefficient. It is found that the thermal conductivity increases with increase in the concentration. With the addition 

of 0.025%, 0.05%, 0.075%, the thermal conductivity will be approximately in the range of 1.8, 3.2, 4.3, whereas water has 

only 0.618 W/m-k respectively, 
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Figure 3.1 thermal conductivity vs. flow rate 

 

It is clear from the graph that thermal conductivities increase gradually when the concentration of the graphite is 

increased in the base fluid. However there is minute change in all the three curves due to the variation of the flow rate. The 

thermal conductivity decreases when the flow rate of the colder fluid is increased which affects the overall heat transfer co-

efficient.  

 

3.2 viscosity vs. flow rate 

 

 The viscosity of the water graphite suspension decreases gradually with the increase in the concentration. The 

temperature of the liquid decreases with the increases in the temperature which in turn implies that the suspension with 

higher concentration, heat transfer will take place to a greater extent.   

 

 
Fig 3.2 viscosity vs. flow rate 
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When the concentration of the graphite is increased in the base fluid, viscosity is decreases due to the larger heat 

transfer rate in the suspension with higher concentration.  

 

3.3 Heat Transfer Co-Efficient Vs. Flow Rate 

 

 The heat transfer co-efficient will depend on the flow rate and thermal conductivity. When the flow rate is varied, 

the heat transfer rate will also increase. 

 

 
Fig 3.3 heat transfer co-efficient vs. flow rate 

 

 It is clear from the above fig. that heat transfer co-efficient increases with the increase in the concentration of the 

graphite. When the flow rate is increased, the heat transfer co-efficient also increases gradually. 

 

4.0 CONCLUSION  

 

In conclusion the effect of graphite on thermal conductivity of nanofluids is much more than heat transfer coefficient of 

nanofluids and this effect increases with increasing the concentration of graphite. This matter is related to the difference of 

thermal conductivity and heat transfer coefficient which respectively are static properties and dynamic properties. The 

thermal conductivity of graphitenanofluids increases by 1.8, 3.6,4.8 from the thermal conductivity of the base fluid which 

equals to 0.618 W/m-k  at 0.05, 0.075 and 0.1 wt%, respectively. Furthermore with increasing graphite concentration and 

flow rate of the colder fluid, the heat transfer coefficient of graphite nanofluids is enhanced. By increasing the 

concentration of graphite from 0.025 wt% to 0.075 wt%, the heat transfer coefficient of grapheme nanofluids increases due 

to the increase in the thermal conductivity. 

 

5.0 REFERENCES 

 

[1] France, J.L. Routbort, S.U.S. Choi, Review and comparison of nanofluid thermal conductivity and heat transfer enhancements, Heat Transfer Eng. 29 

(5) (2008), 432–460. 

[2] S. ZeinaliHeris, S.Gh. Etemad, M. Nasr Esfahany, Experimental investigation of oxide nanofluids laminar flow convective heat transfer, Int. Commun. 

Heat Mass Transfer 33 (4) (2006) 529–535. 

http://www.ijirset.com/


ISSN (Online): 2319-8753 

ISSN(Print): 2347 - 6710 

 

International Journal of Innovative Research in Science, Engineering and Technology 

       An ISO 3297: 2007 Certified Organization,                                    Volume 3, Special Issue 2, April 2014 

Second National Conference on Trends in Automotive Parts Systems and Applications (TAPSA-2014) 

On 21st& 22nd March, Organized by 

Sri Krishna College of Engineering & Technology, Kuniamuthur, Coimbatore-641008, Tamilnadu, India 

Copyright to IJIRSET               www.ijirset.com         275 

 

[3] D. Wen, Y. Ding, Experimental investigation into convective heat transfer of nanofluids at the entrance region under laminar flow conditions, Int. J. 

Heat Mass Transfer 47 (24) (2004) 5181–5188. 

[4] W. Daungthongsuk, S. Wongwises, A critical review of convective heat transfer of nanofluids, Renew. Sustain. Energy Rev. 11 (5) (2007) 797–817. 

[5] S. Kakaç, A. Pramuanjaroenkij, Review of convective heat transfer enhancement with nanofluids, Int. J. Heat Mass Transfer 52 (13–14) (2009),3187–
3196. 

[6] A.A. Balandin, S. Ghosh, W. Bao, I. Calizo, D. Teweldebrhan, F. Miao, C.N. Lau, Superior thermal conductivity of single-layer graphene, Nano Lett. 

8 (3) (2008) 902–907. 

[7] B.C. Pak, Y.I. Cho, Hydrodynamic and heat transfer study of dispersed fluids with submicron metallic oxide particles, Exp. Heat Transfer 11 (1999) 

151–170. 

[8] Y.M. Xuan, Q. Li, Investigation on convective heat transfer and flow features of nanofluids, ASME J. Heat Transfer 125 (2003) 151–155. 

[9] Y. Yang, Z.G. Zhong, E.A. Grulke, W.B. Anderson, G. Wu, Heat transfer properties of nanoparticle-in-fluid dispersion (nanofluids) in laminar flow, 

Int. J. Heat Mass Transfer 48 (2005) 1107–1116. 

[10] D.S. Wen, Y.L. Ding, Experimental investigation into convective heat transfer of nanofluids at entrance area under laminar flow region, Int. J. Heat 

Mass Transfer 47 (24) (2004) 5181–5188. 

[11] Ulzie Rea, Tom McKrell, Lin-wen Hu, Jacopo Buongiorno, Laminar convective heat transfer and viscous pressure loss of alumina–water and 

zirconia–water nanofluids, Int. J. Heat Mass Transfer 52 (2009) 2042–2048. 

[12] Yulong Ding, Hajar Alias, Dongsheng Wen, Richard A. Williams, Heat transfer of aqueous suspensions of carbon nanotubes (CNT nanofluids), Int. J. 

Heat Mass Transfer 49 (2006) 240–250. 

 

 

http://www.ijirset.com/

