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NGV Exit Flow Angle
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Principle :
A turbine power is tied to angular momentum
A using gas angles relative to blades: W, ,qe=U 2%@%&2 +tanb,) - 1§

Sensitivity :
A Dwork/ D a~ -3% pwr / 1° angle
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NGV Flow Capacity

Experimental Results

* In flow

Nozzle Guide Vane -

U - blade speed

W, - gas velocity relative to blade, station n
C, - absolute gas velocity, station n

S - spacing or pitch

t-throat © s*Cos (a,)

-.— Rotor Blade

Conclusions

Principle :

A turbine power must match compressor load
A turbine power is related to pressure ratio and vane area ratio

Sensitivity :

A working targets of °1.0 % throat area are typical
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NGV Pressure Losses

Principle:

I Viscous dissipation creates
pressure loss

I Pressure loss deplete
turbine efficiency

I Losses ascribed to:
A profile losses
A shock losses
A mixing losses
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Lieblein & Roudebush (1956)
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Example Repairs
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Laminate Repair
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Thermal Barrier Coating
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