Performance degradation due to compressor fouling of an
industrial gas turbine operating at design point condition
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ABSTRACT

Operating performance of industrial gas turbines in combined cycle power plants depends upon atmospheric
conditions. Compressor fouling caused by airborne particles in the atmosphere and their adhesions on compressor
blades is one of critical phenomena related to the performance degradation of industrial gas turbines.
Compressor fouling provokes increase of pressure loss in inlet duct, decrease of mass flow rate of intake air
and decrease of compressor stage efficiency. In this study, impacts of compressor fouling on the
performance of an industrial gas turbine operating at design point condition are investigated analytically. As
results, it is found that the reduction of produced power with decreased mass flow rate of intake air caused
by narrowed flow area by the adhesion of airborne particles on compressor blades is the most dominant
impact on the gas turbine performance by the compressor fouling phenomena.
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Fig. 1 Example of fouled compressor blades
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Table 1. Design specifications of GE7F model gas turbine engine

System Rotational Speed, RPM 3600
v Electric power, MW 150
Number of stages 18

Compressor Pressure ratio 135
Stage efficiency, % 91.2

Fuel LNG

Combustor LIV, k/kg 50056
Number of stages 3

Exhaust gas flow, kg/s 417

Turbine Firing temperature, °C 1270
Exit temperature, °C 600

Stage efficiency, % 888
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Fig. 3 Effect of inlet pressure drop on the gas turbine performance
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