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Abstract— Coil finned tube type of heat exchangers 

provides high crossflow heat transfer coefficient on shell 

side which is a governing parameter to decide overall heat 

transfer coefficient. Moreover it provides very low shell side 

pressure drops and high overall effectiveness of 

counterflow. The geometrical parameters can be 

manipulated to adjust the thermal performance as well as 

pressure drop performance of heat exchanger. The clearance 

between the walls of shell and fin is very important 

parameter to adjust the performance. In this paper 

optimization for mean diameter of heat exchanger is carried 

out. And results are verified by CFD analysis. 
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I. INTRODUCTION 

The design of coil finned tube type heat exchanger is carried 

out by the equations available in literature
[10]

 and 

optimization is carried out as follows. 

The design procedure for coil finned tube type heat 

exchanger is programmed in an excel spreadsheet. In which 

the study of various parameters affecting the performance of 

heat exchanger are studied over a range of values. Graphs 

are plotted for the same. By using graph, it is attempted to 

understand the behavior of heat exchanger with respect to 

various parameters. 

The constant variables in the graphs are mentioned 

below, 

do = 11.5 mm 

di = 11.1 mm 

t = 0.3 mm 

df = 12.7 mm 

II. GRAPHS OF VARIOUS PARAMETERS 

 
Fig. 1: Surface area, outer perimeter and inner perimeter as a 

function of De 

 The observation from the graph above, 

 Surface area, Inner and outer perimeter increase 

with mean diameter. The effect of change in inner 

perimeter with change in De is slightly less. The 

nature of the graph is linear. 

 
Fig. 2: Surface area, outer perimeter and inner perimeter as a 

function of De 

 Observation from the graph above, 

 With increasing mean diameter, the pressure drop 

at shell side and tube side decreases. The ΔP shell 

has more sensitivity on increasing De than ΔP tube. 

 There is rapid decrement of pressure drop for 

certain limit of the increment in mean diameter and 

after that the decrement is not significant 

 So this is the optimization criteria for deciding the 

mean diameter 

 
Fig. 3: Graph of Nondimentional pressure drop vs mean 

diameter 

 Observations from the above graph 

 The outside heat transfer is increasing as the mean 

diameter is increasing, but the significant 

improvement in pressure drop is not following the 

same fashion.so the intersection point of this both 

lines is taken as value for optimized geometry. 

So the optimized mean diameter for the given fin 

geometry is 166 mm. corresponding axial length of heat 

exchanger according to the mean diameter is 1.11 meter. 

III. MODELING 

The modelling was done in Autodesk Inventor Pro 2013. 

Initially the full scale model of the heat exchanger was 
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made. Due to computing limitations the model than reduced 

up to 5 turns of coil and respective shell height. 

The model was prepared and then converted into 

STEP file for importing into Ansys software. 

 
Fig. 4: Whole model of heat exchanger 

 
Fig. 5: Side view of shell 

 
Fig. 6: Tube inside shell 

 
Fig. 7: Cold Fluid Region of heat exchanger 

 
Fig. 8: Hot fluid zone of the heat exchanger 

After modelling, the meshing was done in Ansys 

meshing software. Inflation layers were created wherever 

necessary. 

 
Fig. 9: Meshing of hot fluid zone 

 
Fig1. 10: Inflation layer in hot fluid 

IV. ANALYSIS RESULTS 

The analysis was performed in CFX for shell side fluid and 

in fluent for hot fluid. The images shown below are from 

CFD-post. 

 
Fig. 11: Velocity Streamlines of helium in shell flow. 
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Fig. 12: Pressure gradient in shell side flow 

 
Fig. 13: Contour of pressure for tube side flow  

Fig. 14: Contour of velocity for tube side flow 

V. COMPARISON OF RESULTS 

The below table is comparison for analytic solution and 

solution obtained from CFD analysis. 

 
analytical 

solution 
CFD 

percentage 

difference 

shell side 

pressure drop 
70 mbar 

61.61 

mbar 
11.98 % 

tube side 

pressure drop 

177.4 

mbar 

184.6 

mbar 
3.9 % 

Table 1: Comparison of Solution 

VI. CONCLUSION 

We can see from conclusion that the pressure drops for both 

sides stays within the acceptable range. 

Pressure drops shows around 4 to 12% variation 

with analytical data. Which is in acceptable range of the 

equations used as per literature. According to literature these 

equations predicts the pressure drop in range to 15 to 20% 

accuracy. 

Optimized Dimensions 

mean diameter m 0.166 

axial length m 1.11 

tube inner diameter mm 11.1 

tube outer diameter mm 11.4 

fin thickness mm 0.3 

fin height mm 0.6 

clearance mm 1.2 

Table 2: Optimized dimensions 
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