
                   
 

                         Condenser Revamping 

 
 

Specifically adapted for the modular renovation of steam surface condensers through 

complete replacement of the tube bundles, this program calculates the performance of 

the new unit and corresponding production gains for a one year period from turbine and 

cooling water pump characteristics. 

  . 

This program is intended for carrying out perform optimization studies of 

thermoelectric plant steam condenser tube bundles to facilitate bundle replacement in 

modular systems whereby existing tube bundles are exchanged for an alternative design 

with different geometric characteristics including tube type and quantity. So the 

program is designed to be used by equipement manufacturers who want to participate in 

the market of condenser revamping. But the program can also be of use to the 

thermoelectric plant owners since it can be used to carry out a performance analysis of 

condensers. 

 

Modular revamping of condensers is a technique that has been employed for many years 

and was originally developed in response to the need to change the material of the tubes 

because of degradation and to avoid the denting phenomenon which can occur in the 

steam generators of nuclear systems containing condensers with copper alloy tubing. 

 

The modular revamping of a condenser may call for use of a different tube material, 

tube diameter and tube quantity, making it necessary to perform a hydraulic study of the 

available pumping capacity. At the same time, the new tube bundle should be adapted to 

the characteristics of the bundle location in the shell of the condenser whilst aiming to 

improve the unit efficiency by increasing the installed heat transfer surface area. 

 

With this program one can carry out this study as well as evaluate the efficiency of the 

unit during the course of its operating lifetime by means of the turbine and refrigeration 

system conditions. 

 

Currently, the renovation of these condensers, due to the problems associated with the 

use of copper, is diminishing owing to the fact that new units already incorporate tubes 

of more resistant materials and have improved design efficiencies. 

 

Nevertheless, the use of this program is not limited to revamping studies of this nature, 

but rather, the program can be used to study the performance of an existing condenser 

and then compare this with a hypothetical newly renovated condenser. 

 

In the same way, if the condenser performance is decreasing, the program can be used 

to verify the loss of efficiency of the unit in relation to the performance of the condenser 

when it was installed. 

 

 

 

 



 

The following section includes a description of the program, how to use it and how to 

interpret the calculated results. 

 

Before starting the program the user should confirm that they possess the required 

geometry and process data, the latter of which should reflect the characteristics 

observed at the plant, specifically the cooling water pumping curve, the turbine 

efficiency curve in function of the condenser vacuum and the temperatures of the 

cooling water at the time of the evaluation.  

 

After starting the program, the initial screen shows the Input Sheet where the required 

data, corresponding to the existing condenser, are specified by the user. There are three 

data that may be unfamiliar. Firstly, the level difference between the suction and 

propulsion of the pump. This information should be provided by the unit owner. 

Secondly, the maximum insertion dimensions for the new tube bundle. This information 

should be gleaned from plans of the existing condenser and its surroundings, with the 

aim of maximizing the installed heat transfer surface. Thirdly, the tube occupation 

coefficient, which is the relationship between the drilled area of the tubesheet for 

placement of the tubes and the total tubesheet area (width by height). 

 

 For new condensers, it is necessary to specify the following data: 

 

- The specified inside diameter of the tubes for the first calculation should be 

similar to the inside diameter of the existing tubes and this can then be modified 

later depending on the desired result. 

- The tube length will be, except in rare cases, the same as the existing length. 

      -     The number of tube bundles will be, naturally, the same as the existing number. 

- The tube occupation coefficient is fundamental, as this determines the final 

number of tubes. One should perform an advance study of this coefficient with 

relation to the dimensions of the new tubesheets bearing in mind that according 

to experience this coefficient is typically around 0.35 for low density bundles 

and 0.45 for very compact bundles but with an elevated risk of not complying 

with the available pressure drop in the body of the condenser. 

- Exchange coefficients are according to H.E.I. (Heat Echange Institute).  

- The rest of the data are self-explanatory except for the cleanliness coefficient 

which can be greater than 1 in simulation with materials other than titanium or 

stainless steel which are the materials considered by this program and those 

most commonly considered in modular revamping projects. This coefficient can 

also be employed to simulate the deterioration in performance of condensers. 
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