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Boundary Layer Separation & Control
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Boundary Layer Separation & Control
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Mean flow variations effect on boundary layer detachment Optimum frequency actuation to prevent flow separation




Turbine tip optimization
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Rear Temperature [K]
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Turbines for Pressure gain combustors
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Turbines for Pressure gain combustors

+ Subsonic axial turblne




Turbines for Pressure gain combustors

ull unsteadi analisis
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Turbines for Pressure gain combustors
* 3D mesh: 31million; 25 TB data

~+ 360 hrs for 1 URANS turbine stage on 30 cores

Wi

ATtwo ieadinéj edge shocks interacted a‘nd generated two oblique shocks

B’: weak shock boundary layer interaction

‘C’: reflected shocks from ‘B’ interacted with the stator trailing edge shock

D’: multiple shocks interacted

‘E’: strong shock boundary layer interaction which led to a low subsonic pocket
F’: rotor trailing edge shock



Turbines for Pressure gain combustors
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Turbines for Pressure gain combustors

end wall contouring
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Turblnes for Pressure gain combustors
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vacuum tank 283m3

Experimental verification_

air heater — =

]

Re 60,000 - 2,700,000
Mach inlet: 0.1 — 6.0
Mass flow <30 kg/s

P01 <6 bar, T01<800 K

air storage
56 m3

TRL:5-6 STARR

20,000 rpm
1,000 hp

230 x 170 mm Dyp = 320mm









Experimental verification: Measurement tech.
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Experimental verification: Measurement tech.
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Experimental verification: Measurement tech
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Experlmental verification: Measurement tech.
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Experimental verification

Turbine-integrated High-pressure
Optically-accessible RDE (THOR)
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