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High Speed Low-Pressure Turbine Aerodynamics

Pioneering Geared Turbofan Engine: Pratt

& Whithey PW1000G
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‘Unsteady interaction between wakes and combined losses impact on High-Speed LPT

*Open-access experimental database of High-Speed LPT at engine representative conditions

*Innovative technologies to reduce secondary losses

Experimental Approach and Setup

Research Aim

Cavity Flows

a Secondary and Leakage Flow .
Effects in High-SPeed Low
PrEssurE TurbiNes

Setup, Integrate and Test a
HS LPT module in a multi-row
rotating environment at engine
representative conditions

Impact on performances of :
1. Endwall flows
2. Cavity purge flows
3. Leakage driven flows

Cavity unsteady aerodynamics

Impact of cavity shape on
performances

Impact of purge flow rates

Adjustable
Injection Valve

Main Valve

Compression Tube

Volume

CT3 — Short-duration rotating test rig
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~ 0.80-0.90
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VKI turbine rig commissioned for testing of full

scale LPT stage
 Short duration

e Transonic Mach numbers

« 1.5 stage High-Speed Low-Pressure Turbine with
purge flows

 Design (VKI-Safran Aero Engines) of a Research
Turbine

Effect of cavity geometries
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Off design testing
» Off design pressure ratio

» Off design purge flow rates

Horizon 2020 research and innovation programme under the grant agreement 820883

Steady/Unsteady Measurements

Full characterization

of Iinlet conditions

« Total Pressure

« Total Temperature

« Turbulent Intensity
and Length Scale

Rotor-casing and
near tip

Aerodynamics
o Static Pressure

PSP and cooling
effectiveness by
foreign gas

Time-Resolved

Cavity Aero-Thermodynamics

« Static Pressure

 Heat-transfer
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effectiveness by foreign
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