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ABSTRACT

To improve the performance of aircraft gas turbines, turbine inlet temperature have been continuously increasing.
Accordingly, the application of high-temperature materials and sophisticated secondary air system designs have become essential
to ensure stable operation under high-temperature conditions. In particular, the pre-swirl system, which transports cooling air
with minimal loss, is a critical component for cooling parts exposed to high temperature. In this study, the influence of inflow
entering through the cavity of the pre-swirl system on the overall system was numerically analyzed. By comparing the changes
in swirl ratio and total temperature drop effectiveness under various inflow mass flow rates, the effect of inflow on the relative
total temperature of cooling air at the receiver holes was evaluated. The results showed that inflow with a relatively low swirl
ratio reduces the swirl of the cooling air passing through the pre-swirler, thereby increasing the relative total temperature at
the receiver holes. Based on these findings, design criteria for allowable inflow and considerations for pre-swirler design are

proposed.

Nomenclature

Symbols 0 . rotating speed

A ! nozzle throat area Subscripts

Cp . discharge coefficient of total system i . ideal value

Con . discharge coefficient of nozzle N : location at nozzle throat

m ! mass flow rate s . static value

P . pressure t . total value

r . radial location (] . circumferential component
R . ideal gas constant 0 . location at pre—swirl inlet
T . temperature 1 . location at pre—swirl outlet
|4 . velocity 2 . location at receiver—hole outlet
e . swirl ratio Acronyms

K . specific heat ratio PS . Pre—Swirler

n, . total temperature drop effectiveness FRH . Receiver—Hole
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