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Investigating the effect of turbulator, nanofluid and geometry on the thermal performance of
shell and tube heat exchangers
Ahmad Reza Rahmati'*, Mohammad Ranjbar?
! Assoc. Prof., Department of Mechanical Engineering, University of Kashan, Kashan, Iran
2 MSc Student, Department of Mechanical Engineering, University of Kashan, Kashan, Iran

Abstract
In the present work, the performance of using twisted tape and microfin turbulators, using nanofluid and
changing geometry in a shell and tube heat exchanger has been evaluated. For this purpose, the shell and
tube heat exchanger with the percentage of baffle cutting and the number of different tube passes in four
different modes are studied using HTRI software. The results show that the highest value of the heat transfer
coefficient on the shell side corresponds to the case where the baffle cut is 30%. On the other hand, with
the increase in nanofluid concentration, the pressure drop on the shell side increases from 4.48 to 5.66%.
Also, the results show that the use of a microfin turbulator is more suitable than a twisted tape turbulator
and the use of a microfin turbulator increases the heat transfer coefficient on the shell side by 5.76 to 12.77%
compared to the use of a twisted tape turbulator. Also, it increases the heat transfer coefficient of the pipe
side by 62 and 78% on average, respectively, compared to the case without the turbulator. In addition, the
maximum heat transfer coefficient on the shell side occurs at the number of tube passes of 3, and the thermal
performance of the heat exchanger decreases when the number of tube passes is greater than 3.

Keywords: shell and tube heat exchanger, Twisted tape & microfin turbulator; nanofluids; HTRI.
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TEMA type AES
Shell diameter 2090.00 mm
Outer tube limit 2027.38 mm
Height under inlet nozzle 42.226 mm
Height under outlet nozzle 42.227 mm
Tube type Plain
Tube diameter 25.400 mm
Tube pitch 44.450 mm
Tube layout angle 45
Number of tubes (specified) 1024
Number of tubes (calculated) 1584
Number of tie rods 12
Number of seal strip pairs 6
Number of passes 1
Baffle cut % diameter 25
TUBEPASS DETAILS

Pass Rows Tubes Plugged

1 64 1596 0

SYMBOL LEGEND

O Tube

@ Plugged tube

@ Tie rod

© Impingement rod

@ Dummy tube

@® Seal rod

[] Seal strip/Skid bar
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