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 In this work steady flow of fluid in shell and coiled tube heat exchangers has been simulated then 
analyzed. Effect of pitch, coil diameter, tube diameter, shell diameter, coil height, shell height and 
Reynolds number on the friction factor of coil side has been investigated using numerical method. Forty 
cases have been analyzed in numerical work. The working fluid of both sides is water, the viscosity and 
thermal conductivity of which were assumed to be dependent on temperature. The standard K-  model 
was used for turbulence. Results indicate that the diameter of the coil is the most effective geometrical 
parameter on the friction factor of the coil side so that by keeping other parameters constant, if the coil’s 
diameter increases 60%, the friction factor will decrease 30.6%. Also, by keeping other parameters 
constant if the tube’s diameter is doubled the friction factor of the coil side will increase 16.5%, if the 
shell’s diameter is doubled the friction factor of the coil side will increase 11.7% while the effect of 
other geometrical parameters on the friction factor of the coil side is much less than the effect of coil 
diameter, tube diameter and shell height. Also, a correlation has been proposed for prediction of the 
friction factor of the coil side that contains the effect of all defined geometrical parameters in addition to 
Reynolds number. This correlation is applicable for a wide range of Reynolds number (2700< Re< 
38000) and has been compared with the correlations proposed in previous works. 
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Table 1 Dimensions of the reference exchanger 
dsh dc dt Hc Hsh p l   

0.12 0.08 0.01 0.20 0.24 0.02 2.64  

  

 

Fig. 1 Designed exchanger 
1  

  

 

Fig. 2 Geometrical parameters of the heat exchanger 
 2  

2   )   
Table 2 Range of geometrical parameters 

   
0.007, 0.008, 0.010, 0.011, 0.013, 0.016  

0.06, 0.07, 0.08, 0.10  

0.0154, 0.022, 0.033, 0.040  
0.10, 0.12, 0.014, 0.22  

0.12, 0.14, 0.016, 0.20  

0.24, 0.28, 0.32, 0.40  

  

 

Fig. 3 Created mesh on the coil 
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Fig. 4 Created mesh on the exchanger  
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Table 3 Number of cells in five different grids  
1 2 3 4 5  

1.56 3.12 3.51 3.82 4.72 
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Fig. 5 Contour of the velocity on a section of the exchanger 
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Table 4 Range of velocity, viscosity and Reynolds number 

 
) 

 
 )

 
13796.2 0.0007234 2751.8 0.25 

17721.4 0.0005632 5241.7 0.50 
21447.5 0.0004653 7646.7 0.75 
25146.3 0.0003969 13796.2 1 
26344.3 0.0003788 17054 1.25 

  20276.5 1.50 

  23434.8 1.75 
  26537.3 2 

    38467.4 2 

 

Fig. 6 Effect of Reynolds number on the friction factor 
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Fig. 7 Effect of coil’s diameter on the friction factor 
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Fig. 8 Effect of pitch on the friction factor 
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Fig. 9 Effect of coil’s height on the friction factor 
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Fig. 10 change of temperature field with change of coil’s height 
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Fig. 11 Effect of shell’s height on the friction factor 
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Fig. 12 Effect of shell’s diameter on the friction factor 
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Fig. 13 Obtain of coefficient of equation 23 
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Fig. 14 Effect of tube’s diameter on the friction factor 
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Table 5 Mesh independency  

1 2 3 4 5  

81.49 82.10 82.60 82.65 82.74 

) 

66.65 63.67 61.18 60.97 60.95 

) 

10.053 8.952 7.864 7.643 7.638 
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Fig. 15 Comparison of turbulent models 
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Fig. 16 Comparison between equation (24) and proposed equations in 
previous works 
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