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Abstract: In this study, the Shell and tube heat exchanger (STHE) was studied with variations in baffle types. 

Various baffle types and angles allow a wide range of possibilities. Baffles can be configured in a variety of 

ways to achieve better results at various phases of their use. Many additional improvements can be made to 

STHXs to improve performance. In order to optimize the design of STHE, material selection is critical.  The 

distribution of temperature was produced using the Computational Fluid Dynamic (CFD) approach in the 

ANSYS FLUENT program due to the use of various materials. This publication compiles a list of successful 

changes that have left enough traces for future research. 

 

Keywords: Shell and tube heat exchanger, Baffle angle, Material, computational fluid dynamic (CFD), 

ANSYS FLUENT. 

 

REFERENCES 

[1]. Abbasian Arani, A. A., & Moradi, R. (2019). Shell and tube heat exchanger optimization using new baffle and tube 

configuration. Applied Thermal Engineering, 157. https://doi.org/10.1016/j.applthermaleng.2019.113736 

[2]. Abd, A. A., Kareem, M. Q., & Naji, S. Z. (2018). Performance analysis of shell and tube heat exchanger: Parametric 

study. Case Studies in Thermal Engineering, 12, 563–568. https://doi.org/10.1016/j.csite.2018.07.009 

[3]. Abeykoon, C. (2020). Compact heat exchangers – Design and optimization with CFD. International Journal of 

Heat and Mass Transfer, 146. https://doi.org/10.1016/j.ijheatmasstransfer.2019.118766 

[4]. Biçer, N., Engin, T., Yaşar, H., Büyükkaya, E., & Aydın, A. (2020). Design optimization of a shell-and-tube heat 

exchanger with novel three-zonal baffle by using CFD and taguchi method. International Journal of Thermal 

Sciences, 155. https://doi.org/10.1016/j.ijthermalsci.2020.106417 

[5]. Bichkar, P., Dandgaval, O., Dalvi, P., Godase, R., & Dey, T. (2018). Study of Shell and Tube Heat Exchanger with 

the Effect of Types of Baffles. Procedia Manufacturing, 20, 195–200. 

https://doi.org/10.1016/j.promfg.2018.02.028 

[6]. Cao, X., Chen, D., Du, T., Liu, Z., & Ji, S. (2020). Numerical investigation and experimental validation of thermo-

hydraulic and thermodynamic performances of helical baffle heat exchangers with different baffle configurations. 

International Journal of Heat and Mass Transfer, 160. https://doi.org/10.1016/j.ijheatmasstransfer.2020.120181 

[7]. Cao, X., Zhang, R., Chen, D., Chen, L., Du, T., & Yu, H. (2021). Performance investigation and multi-objective 

optimization of helical baffle heat exchangers based on thermodynamic and economic analyses. International 

Journal of Heat and Mass Transfer, 176. https://doi.org/10.1016/j.ijheatmasstransfer.2021.121489 

[8]. Effects of baffles and tube materials in the shell and tube heat exchanger using Computational fluid dynamics. 

(n.d.). https://www.researchgate.net/publication/342065705 

[9]. Elmekawy, A. M. N., Ibrahim, A. A., Shahin, A. M., Al-Ali, S., & Hassan, G. E. (2021). Performance enhancement 

for tube bank staggered configuration heat exchanger – CFD Study. Chemical Engineering and Processing - 

Process Intensification, 164. https://doi.org/10.1016/j.cep.2021.108392 

[10]. Kunwer, R., Pandey, S., & Sureshchandra Bhurat, S. (2020). Comparison of selected shell and tube heat 

exchangers with segmental and helical baffles. Thermal Science and Engineering Progress, 20. 

https://doi.org/10.1016/j.tsep.2020.100712 



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

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

 

 Volume 2, Issue 2, April 2022 
 

Copyright to IJARSCT    DOI: 10.48175/IJARSCT-3373                                               724 

www.ijarsct.co.in  

Impact Factor: 6.252 

[11]. Mahendran, J. (2020). Experimental analysis of shell and tube heat exchanger using flower baffle plate 

configuration. Materials Today: Proceedings, 21, 419–424. https://doi.org/10.1016/j.matpr.2019.06.380 

[12]. Milani Shirvan, K., Mamourian, M., & Abolfazli Esfahani, J. (2018). Experimental investigation on thermal 

performance and economic analysis of cosine wave tube structure in a shell and tube heat exchanger. Energy 

Conversion and Management, 175, 86–98. https://doi.org/10.1016/j.enconman.2018.08.103 

[13]. Permatasari, R., & Yusuf, A. M. (2018). Material selection for shell and tube heat exchanger using computational 

fluid dynamics method. AIP Conference Proceedings, 1977. https://doi.org/10.1063/1.5043017 

[14]. Rana, S., Zunaid, M., & Kumar, R. (2021). CFD simulation for heat transfer enhancement in phase change 

materials. Materials Today: Proceedings, 46, 10915–10921. https://doi.org/10.1016/j.matpr.2021.02.006 

[15]. Salhi, J. E., Zarrouk, T., & Salhi, N. (2021). Numerical study of the thermo-energy of a tubular heat exchanger 

with longitudinal baffles. Materials Today: Proceedings, 45, 7306–7313. https://doi.org/10.1016 

/j.matpr.2020.12.1213 

[16]. Thondiyil, D., & Kizhakke Kodakkattu, S. (2019). Optimization of a shell and tube heat exchanger with staggered 

baffles using Taguchi method. Materials Today: Proceedings, 46, 9983–9988. https://doi.org/10.1016/j.matp 

r.2021.04.092 

[17]. Wang, S., Xiao, J., Wang, J., Jian, G., Wen, J., & Zhang, Z. (2018). Application of response surface method and 

multi-objective genetic algorithm to configuration optimization of Shell-and-tube heat exchanger with fold helical 

baffles. Applied Thermal Engineering, 129, 512–520. https://doi.org/10.1016/j.applthermaleng.2017.10.039 

 


