
Improving Heat Rate in Power Plant 
Condensers with Enhanced Tubes 

Opportunity 
As competition in the elec.-.ic utility industry intensifies, 
plant efficiency becomes an increasingly important issue. 
One means of boosting plant efficiency is to improve the 
heat rate. Argonne National Laboratory has been inves- 
tigating heat rate improvements through the use of en- 
hanced condenser tubing in fossil power plants. 

Description of Work 
Argonne is working with the Tennessee Valley Author- 
ity (TVA) to study the effect of enhanced condenser tub- 
ing on the heat rate of fossil-fueled power plants. Acom- 
puter model was developed to calculate the predicted 
heat rate improvement by employing enhanced tubes as 
against smooth tubes. Fourteen condensers on the TVA 
system were then fitted with enhanced tubes as a replace- 
ment for the conventional smooth-surface condenser 
tubes. The performance of these units was followed and 
the results analyzed and compared to the predictions 
obtained with the computer model. Findings from this 
research have been published in Power Engineering maga- 
zine and have been presented at the Electric Power Re- 
search Institute (EPRI) Power Plant Condenser Sympo- 
siums. 

Benefits 
The results of investigations to date indicate that there is 
a substantial increase in heat rate due to using the en- 
hanced condenser tubing - for some tube configurations, 
as much as 30 to 40 percent. As a consequence, five utili- 
ties are considering replacing conventional condenser 
tubing with enhanced tubes. One utility (in addition to 
TVA) has committed to such replacement when the 
present condenser tubing reaches the end of its service life. 

Design Concept 
Heat transfer performance in condenser tubes is a func- 
tion of the surface area in contact with the hot fluid and 
the fluid dynamics. Enhanced tubes offer an increase in 
heat transfer because of the increased turbulence that re- 
sults from surface disruptions on the inside. Film thin- 
ning and improved condensate drainage on the outside 
also enhance the heat transfer of the improved tubing. 
These improvements are offset somewhat by the increase 
in tube-side pressure drop and the higher fouling rate. 
The magnitude of these factors depends on the geom- 
etry of the particular enhanced tube that is used. In a 
clean condition, the most promising enhanced tube cur- 
rently being manufactured yields a 30 to 40 percent im- 
provement in the overall heat transfer coefficient (with a 
cleanliness factor equal to 1.3 to 1.4). Some enhanced 
tube configurations can achieve higher heat transfer rate 
improvements and a better balance of the performance 
improvements on the inside and outside of the condenser 
tube. 

Current Status 
Progress is being made in enhancing tube design. Sev- 
eral superior tube designs have been identified, and plans 
are underway to test these in the condensers of a host 
utility. The next step is to demonstrate the performance 
of these improved designs and to verify the heat rate im- 
provements predicted by the computer model for these 
enhanced condenser tubes. Partial funding has been re- 
quested from the U.S. Department of Energy in support 
of this work. 
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DISCLAIMER 

This report was prepared a s  an account of work sponsored 
by an agency of the United States Government. Neither the 
United States Government nor any agency thereof, nor any 
of their employees, make any warranty, express or implied, 
or assumes any legal liability or responsibility for the 
accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that 
its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or 
any agency thereof. 
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