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Reboiler Design Guidelines 
 

(Reference: R.K.Sinnot, Coulson & Richardson’s Chemical Engineering, Volume 6, 
Edition 3, Butterworth-Heinemann, 1999)  

 
Heat Transfer rate: 
 

 
 

 
 

 
 
Temperature Difference: 
 
∆Tm = Temperature of condensing steam – temperature of boiling fluid 
 
 
Procedure: 

1. Assume a value of over all heat transfer coefficient, and estimate heat transfer 
area A from the equation, Q = UA∆Tm 

2. Allocate this A by choosing a tube dimension, and calculate the number of 
tubes, and tube bundle diameter. 

3. Calculate the boiling fluid’s heat transfer coefficient. 
4. Calculate the heat flux and check whether, it is less than the critical heat flux. 
5. Calculate the shell diameter based on the heat flux in the reboiler. 
6. Check whether the vapor velocity is less than the allowable vapor velocity 
7. If step 4 or 6, is not met with then go to step 1 and redo the entire steps; else 

stop the calculations, and the dimensions as arrived in step 2 will meet the 
required heat transfer duty. 
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3. Heat Transfer Coefficient Estimations 

 
Tube side heat transfer coefficient: 
 
Tube side fluid is generally the condensing steam, and the heat transfer coefficient for 
the same can be taken to be constant as 8000 W/m2.K.  
 

 
Shell side Heat Transfer coefficient: 
 
Boiling Heat Transfer Coefficient Estimation 
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(i). The correlation given by Forster and Zuber (1955) can be used to estimate pool 
boiling coefficients: 

 

 
(ii). The reduced pressure correlation given by Mostinski (1963) is simple to use and 
gives values that are as reliable as those given by more complex equations. 
 

 

 
Mostinski’s equation is convenient to use when data on the fluid physical properties 
are not available. 
 
After estimating the boiling heat transfer coefficient from any of the above equations, 
and using the heat transfer coefficient for the condensing steam as 8000 W/m2.K, 
calculate overall heat transfer coefficient U. 
 
 
 
4. Check for prevailing heat flux: 
 
It is to be ensured that the heat flux prevailing in the reboiler is below the critical 
value. This is done by using any of the equations as given below: 
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(i). Mostinski also gives a reduced pressure equation for predicting the maximum 
critical heat flux: 

 
(ii) The modified Zuber equation can be written as: 

 

 
 
(iii). Palen and Small (1964) suggested that a factor of safety of 0.7 be applied to the 
maximum flux estimated from equations. 
 
5. Shell Diameter Calculations: 
 
If the heat flux prevailing in the reboiler is below that of critical heat flux, then 
proceed as below: 
 
For the heat flux prevailing in the reboiler, choose the shell dia to tube bundle dia 
ratio from the guidelines as given below: 

 
The freeboard between the liquid level and shell should be at least 0.25 m. 
 
 
Calculate the shell diameter and freeboard based on the above guidelines. 
 
Calculate the vapor velocity at the liquid surface, based on the surface area of liquid 
and rate of vaporization of liquid.  
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6. Check for Maximum Vapor Velocity 
 
To avoid excessive entrainment, the maximum vapour velocity (m/s) at the liquid 
surface should be less than that given by the expression: 
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