
Complete Design Procedure



Thermal Analysis and Calculations

As given in previous sections.



Hydraulic Calculations

• Tube-side pressure drop

Note the effect of number of tube passes, np

Units in psi

Laminar 
turbulent

Re 3000

number of 

velocity heads, 

See table to get it.



Number of Velocity Heads, r ,Allocated for Minor
Losses on Tube Side

• Nozzle pressure loss

No. of shells

where Gn and Ren are the mass flux and Reynolds number



• Shell-side pressure drop



For  use the following figure

Note: For use in the previous Equation, values from this figure must be 

multiplied by the factor 144 in.2/ft 2



Tube-Count Tables





Design Guidelines

• Fluid placement 
as given before. 

corrosion and fouling very important factors that affect the 
fluid placement. Corrosive fluids should be placed on the 
tube side.

Fluids that are heavy fouler should be placed on the tube side 
because it is (usually) easier to clean deposits from the 
interior surfaces of the tubes than from the exterior surfaces.

Cooling water is usually placed in the tubes due to its 
tendency to corrode carbon steel and to form scale, which is 
difficult to remove from the exterior tube surfaces. 

See text for details.



• Tubing selection
The most frequently used tube sizes are 3/4 and 1 in.

 For water service, 3/4 in., 16 BWG tubes are 
recommended. 

For oil (liquid hydrocarbon) service, 3/4 in., 14 BWG 
tubes are recommended if the fluid is non-fouling, while 
I in., 14 BWG tubes should be used for fouling fluids. 

Tube lengths typically range from 8 to 30 ft, and 
sometimes longer depending on the type of 
construction and the tubing material. 

A good value to start with is 16 or 20 ft.



• Tube layout
the most commonly used tube layouts are either 

triangular or square, with a pitch of 1.0 in. (for 3/4-in. 
tubes) or 1.25 in. (for 1-in. tubes).



Design Strategy

Shell-and-tube design is an inherently iterative process, 
the main steps of which can be summarized as follows:

a) Obtain an initial configuration for the heat exchanger. This 
can be accomplished by using the preliminary design 
procedure as given in previous sections to estimate the 
required heat-transfer surface area, along with the design 
guidelines and tube-count tables discussed above to 
completely specify the configuration.

b) Rate the design to determine if it is thermally and 
hydraulically suitable.

c) Modify the design, if necessary, based on the results of the 
rating calculations.

d) Go to step (b) and iterate until an acceptable design is 
obtained.



The design procedure is illustrated 
in the following examples


