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Development of Water Atomization Cooling System )
(f or Economical Power Boosting of Land-based Gas Turbine

FEHF T HER K

(M. Utamura)

z W -|HAF F

(T. Kuwahara) (N. Horii)

Injection of finely-atomized water droplets at the compressor inlet has been
demonstrated to improve the performance and efficiency of gas turbines using a 115MW
simple cycle commercial plant. The power-up mechanism of the present system is
theoretically and experimentally studied and has been identified to be a composite
of three conventional methods. Special spray nozzle to generate water droplets with a
sautor mean diameter of 10 um has been developed and applied. Experiments show that
input of spray water at a ratio of 1% to air mass would increase power output by 10%
and thermal efficiency by 3%(relative) respectively, It has also revealed that water spraying
suppresses dust deposition on compressor blades when water quality is properly
controlled, which mitigates the deterioration of compressor adiabatic efficiency.
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