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ABSTRACT

The pre-swirl system is the device that minimizes energy loss of turbine cooling airflow from
the stationary parts into rotating parts. In this paper, an off-design analysis was conducted for
the ambient air temperature and turbine load conditions. The discharge coefficient was constant
for ambient air temperature and turbine load. However, adiabatic effectiveness was increased.
This is due to the volume flow rate. The volume flow rate was increased at higher ambient
temperature and higher turbine load. It means that the volume of cooling air was increased
and the cooling performance of the air was improved. Consequently, adiabatic effectiveness
increased by 30.46% at 100% turbine load compared to 20% turbine load. And increased by
18.42% at 55C ambient air temperature compared to -20C ambient air temperature.
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P,,, T;,[Pre-swirl nozzle inlet]
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P, T;, ., [Receiver hole outlet]

Fig. 1. Schematic diagram of the pre—swirl system
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Fig. 9. Iso-volume of cooling air and cooling performance of the pre-swirl system through turbine load
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