
 

  

 
Journal 
Cogent Engineering  
Volume 2, 2015 - Issue 1 

 

Exergy costing analysis and performance 
evaluation of selected gas turbine power plants 
S.O. Oyedepo, R.O. Fagbenle ,S.S. Adefila &Md.Mahbub Alam | Duc 
Pham (Reviewing Editor) 
Article: 1101048 | Received 07 Jul 2015, Accepted 10 Sep 2015, Accepted author version posted online: 07 Oct 

2015, Published online: 30 Nov 2015 
  

• https://doi.org/10.1080/23311916.2015.1101048 

Select Language▼ 
Translator disclaimer 
  
  
Abstract 
In this study, exergy costing analysis and performance evaluation of selected gas 
turbine power plants in Nigeria are carried out. The results of exergy analysis 
confirmed that the combustion chamber is the most exergy destructive component 
compared to other cycle components. The exergetic efficiency of the plants was 
found to depend significantly on a change in gas turbine inlet temperature (GTIT). 
The increase in exergetic efficiency with the increase in turbine inlet temperature is 
limited by turbine material temperature limit. This was observed from the plant 
efficiency defect curve. As the turbine inlet temperature increases, the plant 
efficiency defect decreases to minimum value at certain GTIT (1,200 K), after which 
it increases with GTIT. This shows degradation in performance of gas turbine plant 
at high turbine inlet temperature. Exergy costing analysis shows that the combustion 
chamber has the greatest cost of exergy destruction compared to other components. 
Increasing the GTIT, both the exergy destruction and the cost of exergy destruction 
of this component are found to decrease. Also, from exergy costing analysis, the unit 
cost of electricity produced in the power plants varies from cents 1.99/kWh 
(N3.16/kWh) to cents 5.65/kWh (N8.98/kWh). 
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