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Abstract: In order to achieve the design goal of ‘more compact axial gap, higher economy and lower
noise’ of modern aeroengine, the axial gap of low—pressure turbines is designed to be shorter. However, the
shorter axial gap will seriously affect the aerodynamic performance and rotor/stator interaction noise of the tur-
bines, and higher requirements and challenges are put forward for flow and noise control methods. Therefore, the

large eddy simulation and FW-H equation were used to study the rotor/stator interaction noise and aerodynamic
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performance changes of a one—stage low—pressure turbine cascade when the trailing edge of upstream stator
adopts short or long sawtooth structures under different axial gaps. The results show that the shortening of the axi-
al gap will cause the deterioration of the aerodynamic performance of the low—pressure turbine, and the leading
edge of the downstream rotor will experience a stronger adverse pressure gradient and ‘negative jet’ effect, there-
by increasing the rotor/stator interaction noise. The micro—jet generated by the serrated structure of the trailing
edge of the stator can suppress the ‘negative jet’ effect, eliminate separation bubbles, weaken the unsteady inter-
ference effect, improve aerodynamic performance, and reduce noise. In the case of short axial gap, the noise of
long serrated trailing edge is lower. Compared with the base model, the long serrated trailing edge stator can re-
duce the wake loss by 47.71%, increase the mass flow by 8.65%, increase the total pressure recovery coefficient
by 0.88 %, reduce the tonal noise of the 1BPF (Blade passing frequency) and 2BPF by 8.7dB and 11.8dB, re-
spectively, and reduce the A—weighting sound pressure level by 9dB. In the case of shortening the axial gap, the

trailing edge of the stator adopts a bionic sawtooth structure, which can achieve both aerodynamic performance
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improvement and noise reduction.
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Table 1 Low-pressure turbine geometry parameters

Fig. 1 Sketch of physical model

Geometry parameter Value
Stator chord/mm 42

Rotor chord/mm 37.6
Stator axial chord/mm 36.5
Rotor axial chord/mm 33.2
Stator aspect ratio 5.43
Rotor aspect ratio 6.28

Rotor speed/(r/min) 1000
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Table 2 Design parameters of Low-pressure turbine

Configuration  Trailing edge ~ H/mm  W/mm  Axial gap
Base 0.6 Straight - - 0.6C.
Base 0.5 Straight - - 0.5C,
H3W3_0.5 Sawtooth 3 3 0.5C.
H6W3_0.5 Sawtooth 6 3 0.5C,
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Fig.2 Mesh of trailing edge serrations
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Fig. 3 Verification of grid independence
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Fig. 4 Mean velocity distribution
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Fig.5 Sound pressure level spectrum distribution
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Table 3 Aerodynamic performance

Configuration Wake deficit/  Mass flow/ Total pressu'rt':
(m/s) (kgls) recovery coefficient
Base_0.6 82.4731 1.884 0.9732
Base_0.5 83.7906 1.872 0.9727
H3W3_0.5 55.5375 1.966 0.9794
H6W3_0.5 43.8145 2.034 0.9813
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Fig. 7 Pressure distribution of rotor of four models
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Fig. 13 p/ . distribution at the leading edge of rotor
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Table 4 OASPL of different configurations

Configuration OASPL/dB
Base_0.6 121.907
Base_0.5 125.274

H3W3_0.5 119.670
H6W3_0.5 117.466
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