
Prediction of Shell Side Heat Transfer Coefficient for 
Common Gases 
USE OF NOMOGRAPH 

Optimisation 

Transfer of heat from gases and vapours routed through the shell side 
of shell and tube heat exchangers is encountered in industrial 
processes, viz., cooling and condensation of process vapours and 
recovery of heat from clean exit gases. 
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Empirical relations are available for the 
calculation of heat transfer coefficient for 
the shell side fluid. However, most widely 
adopted method by the designers is the 

vs. Reynolds Number plot presented 
by Kern[1]. This is used for the hydrocarbons, 
organic compounds, water, aqueous solutions 
and gases. The above relation between jH and 
Reynolds Number can be approximated to a 
linear relation as under: 

Equation (1) can be simplified to present the 
shell side heat transfer coefficient as a function 
of the system and operating parameters as given 
below-

Nomographic method is an easy and time-

saving one in case of repetitive calculations, 

generally faced by design engineers more so in 

the optimisation of process equipment. While a 

nomograph is available for the prediction of tube 

side heat transfer coefficient for common 

gases[2], no such nomograph is available for the 

prediction of heat transfer coefficient when the 

gases and vapours are the shell side fluids. 

With this end in view, a nomograph has been 

prepared (Figure 1) by the method of Levens[3] 

with the help of Equation 2. This nomograph is 

more versatile as it can be used for all possible 

types of process vapours and gases. AutoCAD 

2002 software has been used in the preparation 

of the above nomograph. 

Range of Applicability of 
Nomograph 

The range of applicability of the variables[4] 

for the nomograph is presented in Table 1, which 

covers the working range for industrial heat 

transfer involving common gases. 

Accuracy of the Nomograph 
The following example is considered to 

check the accuracy of the nomograph. 



HEAT TRANSFER METHODS 

Heat transfer normally takes place from a high 

temperature object to a lower temperature 

object. Heat transfer changes the internal 

energy of both systems involved according to 

the First law of thermodynamics, which states 

that the change in energy of a system is equal 

to the heat added to the system minus the work 

done by the system. Heat transfer can be 

carried out in two significant methods, viz., 

conduction and convection. 
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Conduction - Conduction involves transfer 

of heat through a medium such as a solid, where 

the heat is transferred from molecule to molecule 

or electron to electron, but there is no bulk transport 

of molecules through the medium. For example, if 

one end of a metal rod is at a higher temperature, 

then energy will be transferred down the rod 

towards the colder end as high speed particles 

will collide with slower ones with a net transfer 

of energy to the slower molecules. 

Convection - In gases and liquids, heat 

can be transported by mass motion, wherein 

the molecules themselves move. Natural 

convection takes place due to the expansion 

of fluid in contact with a hot body. The reduced 

density causes it to rise under the influence 

of gravity, meanwhile, forced convection 

occurs when the motion of the fluid is 

maintained by some external source such as 

a fan or pump. _ 


