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Abstract: Heat exchangers are a device used to transfer heat between two or more fluids. Cold water is
commonly used in heat exchangers. But the heat transfer rate of the heat exchangers using water is less. Our
aim is to improve the heat transfer rate. So, instead of cold water, we are using Nano fluid along with water.
Nano fluids have improved thermal properties and heat transfer rate. Nano fluid contains metallic or non-
metallic nano powder with a size of 100 nm in base fluid. We designed a CATIA model and imported the
geometry in ANSYS software. After importing, we completed meshing process. Next, in setup, we selected
material for shell and tube. Then we selected Nano fluid as the heat transferring medium. We provided
boundary conditions to the heat exchanger. This gave us the result. From the result, we calculated the
efficiencies of heat exchanger using water, aluminium oxide and copper oxide respectively. By comparing,
we observed that the efficiency of copper oxide is greater than aluminium oxide and the efficiency of
aluminium oxide is greater than cold water. Thus, we conclude that Nano fluids increase the efficiency of

heat exchanger-.

Keywords: Nano fluid, CFD, ANSYS, Heat Exchanger, Mass Flow Rate, Efficiency

[1].

12].

[3].

[4].

[S].

[6].

[71.

[8].

[9].

REFERENCES
Kunal Koushal Dew and Pankaj Shrivastava. (2018) CFD Analysis of Double tube heat Exchanger using different
Nanofluid. [JRTI | Volume 3, Issue 7 | ISSN: 2456-3315
Yogesh Sharma, & Neeraj Yadav. (2020). Enhancement in Heat Exchange Process in a Shell and Tube Heat
Exchanger using Nano-Particles. International Journal of Engineering and Advanced Technology (IJEAT), 9(3),
1791-1795. https://doi.org/10.35940/ijeat.C4783.029320
Naik, M. T., & Janardhana, G. R. (2010). Temperature dependent thermal conductivity enhancement of copper
oxide nanoparticles dispersed in propylene glycol-water base fluid. International Journal of Nanoparticles, 3(2),
149-159.
Han, D., He, W. F., & Asif, F. Z. (2017). Experimental study of heat transfer enhancement using nanofluid in
double tube heat exchanger. Energy Procedia, 142, 2547-2553.
Aghayari, R., Maddah, H., Zarei, M., Dehghani, M., & Kaskari Mahalle, S. G. (2014). Heat transfer of nanofluid
in a double pipe heat exchanger. International Scholarly Research Notices, 2014.
Manca, O., Jaluria, Y., & Poulikakos, D. (2010). Heat transfer in nanofluids. Advances in Mechanical Engineering,
2, 380826.
Nasir, F. M., Bahari, M., & Aiman, Y. (2014). Heat Transfer of Aluminium-Oxide Nanofluids in a Compact Heat
Exchanger. In Applied Mechanics and Materials (Vol. 465, pp. 622-628). Trans Tech Publications Ltd.
Sivalingam, A., Balusamy, T., Krishnan, S., & Nagarajan, P. K. (2021). Evaluating the potential of Azadirachta
indica—assisted zinc oxide particles as efficacious nanofluids by convective experiments with twisted tape annexed
circular tube. Biomass Conversion and Biorefinery, 1-16.
Reddy, K. A., & Hanmanthu, B. (2018, March). Performance Analysis of Water Based Copper Oxide Nano Fluids
in Heat Exchanger with Twisted Insert. In IOP Conference Series: Materials Science and Engineering (Vol. 330,
No. 1, p. 012111). IOP Publishing.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-3728 173
www.ijarsct.co.in



(
¥
IJARSCT

Impact Factor: 6.252

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

Volume 2, Issue 3, May 2022

[10]. Prasad, A. K., & Anand, K. (2020). Design and analysis of shell and tube type heat exchanger. Int. J. Eng. Res.
Technol., 524-539.

[11]. Manikandan, S. P., & Baskar, R. (2021). Experimental heat transfer studies on copper nanofluids in a plate heat
exchanger. Chemical Industry & Chemical Engineering Quarterly, 27(1), 15-20.

[12]. Khalajf, A. H. (2015). Heat transfer of iron oxide nanofluid in a double pipe heat exchanger. Journal of Materials
Science & Surface Eng, 2(1), 84-89.

[13]. Kumar, P., & Pandey, K. M. (2017, August). Effect on heat transfer characteristics of nanofluids flowing under
laminar and turbulent flow regime—a review. In IOP Conference Series: Materials Science and Engineering (Vol.
225,No. 1, p. 012168). IOP Publishing.

[14]. Reyes-Leon, A., Velazquez, M. T., Quinto-Diez, P., Sanchez-Silva, F., Abugaber-Francis, J., & Reséndiz-Rosas,
C. (2011). The Design of Heat Exchangers. Engineering, 3(9), 911.

[15]. Vermahmoudi, Y., Peyghambarzadeh, S. M., Hashemabadi, S. H., & Naraki, M. (2014). Experimental
investigation on heat transfer performance of Fe203/water nanofluid in an air-finned heat exchanger. European
Journal of Mechanics-B/Fluids, 44, 32-41.

[16]. Ebrahimnia-Bajestan, E., Moghadam, M. C., Niazmand, H., Daungthongsuk, W., & Wongwises, S. (2016).
Experimental and numerical investigation of nanofluids heat transfer characteristics for application in solar heat
exchangers. International Journal of Heat and Mass Transfer, 92, 1041-1052.

[17]. https://www.brighthubengineering.com/hvac/62410-heat-exchanger-flow-patterns/

[18]. Yang, L., Xu, J., Du, K., & Zhang, X. (2017). Recent developments on viscosity and thermal conductivity of
nanofluids. Powder technology, 317, 348-369.

[19]. Sreelakshmy, K. R., Nair, A. S., Vidhya, K., Saranya, T., & Nair, S. C. (2014). An overview of recent nanofluid
research. Int. Res. J. Pharma, 5(4).

Copyright to IJARSCT DOI: 10.48175/IJARSCT-3728 174

www.ijarsct.co.in



