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Table 1 Parameters similarity transformation of cold and hot
state in low pressure turbine
T H s P
PEF G/ (kg/s) 4.2
HEITSUE/MPa 0.3 0.45
HEEER/K 1078 487
K e o 2.764 2.764
L/ (r/min) 21600 13810
AR BRI TR 0.8x10° 4.2x10°
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Fig. 1 Computational mesh model
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Table 2 Grid independence verification
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Table 3 Calculation case

WiH TR /K i 11 J1/MPa I
PASTLII 1078 0.3 0.8x10°
A5 CASEL 1078 0.16 0.4x10°
A CASE2 1078 0.39 1.0x10°
A5 CASE3 1078 0.75 2.0x10°
A5 CASE4 1078 1.41 4.0x10°
A5 CASES 1078 2.10 6.0x10°
5 CASE6 1078 2.73 8.0x10°
A CASET 1078 3.42 1.0x10°
VSR 487 0.45 4.2x10°

B Re 487 0.09 0.8x10°
475 CASES 487 0.047 0.4x10°
275 CASE9 487 0.12 1.0x10°
475 CASEL0 487 0.22 2.0x10°
4745 CASE11 487 0.42 4.0x10°
75 CASEL2 487 0.62 6.0x10°
4745 CASE13 487 0.82 8.0x10°
2745 CASE14 487 1.02 1.0x10°
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Fig. 2 The curve of Low pressure turbine efficiency with
Reynolds number
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Table 4 Calculation efficiency of low pressure turbine
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Fig. 3 Radial distribution curve of efficiency of low
pressure turbine
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Fig. 4 Mach number contour at 50% section
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Fig. 5 Streamline in suction surface of 2nd stage vane

0 "10.2"'0I.4” 06 0.8 1.:)
X% (0-1)
B6 —REIREFWIMEDHEL
Fig. 6 Isentropic Mach number distribution curve at
surface of 2nd rotor
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Fig. 7 Turbulent kinetic energy contour at exit section
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Study on the Influence of Reynolds Number on the Difference of Cold and Hot
State of Low Pressure Turbine Performance Test
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1. AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China

2. Hunan Key Laboratory of Turbomachinery on Small and Medium Aero-engine, Zhuzhou 412002, China

Abstract: This paper uses a two-stage axial low-pressure turbine as a platform, and studies the influence of Reynolds
number on the performance difference between hot real turbine and cold model turbine in low pressure turbine based
on SST-y turbulence model in ANSYS CFX software. Research result indicates that, for low pressure turbine in this
research, the efficiency in thermal state is about 1.5% lower than the cold state. This is because, in hot real turbine
state, the Reynolds number is lower, thickness of the boundary layer is thicker, Reynolds number friction loss in the
boundary layer of the end wall is larger, the wake loss is larger, and the turbulent intensity caused by the viscous
effect is increased. This research could provide reference for efficiency correction of low pressure turbine performance
test.
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