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- Mean Line Design [ Off Design Calculation |
» Velocity Triangles,Number of Stages,Flow Path Geometry [+— — — — — — « Map Generation

o Parameters at Inlet and Otlet of Blades Py ™le Uses Mean Line Algorithms
» Uses One Dimensional Flow Equations and Loss Models. |_ » Performance at Specific
o Performed at Several Radii Points

\ J I

Y

Airfoil Design -
» Design Airfolis to match the velocity triangles
o Perfromed at several sections

T T
0.035 004 0.045

Y

I
I
I
2D CFD Calculation |
¢ Solves Flow between the blades at each section — = |
o Pressure/Veloctiy distribution on PS and SS L — — 2

]
3D Blade Blade Design

* Bowed/Leaning Blades by Airfoil Stacking
 Main Purpose: Reduce Seconadry Flow,Stress

Y

Full 3D Viscous CFD -
o Check for Separations,Vortexes,Shocks
o Perfromance
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m Ainley & Mathienson(1951) +Dunham &
Came(1970) +Kacker & Ocapu(1982) + Mustapha
& Kacker (1990)+Benner et al(1995)=
AMDC+KO+MK+B

.DIYN NIX? DT AT AM 7w nMipnn nL'YN =
N7 pnnw nDTIVvAN nv'wn X'n AMDC+KO+MK+B
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. e— 15)=8
gure 6.28. Visualization of the fluid flow paths on the end walls of two turbine blade cascades
a) deflection = 39° (b) deflection = 93° (Sotsenko 1990, reprinted with permission ol ASME).
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Stator Rotor
Vanes Blades
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Stacking Lines
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aion) Airfoils
5-1 (Pritchard
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10V

Stator Vanes ||

Rotor Blades

TANGENTIAL CHORD

RADIUS

Parameters Required to

Generate an Airfoil
Section:

*Section Radius
*Axial Chord
*Tangential Chord
*Unguided Turning
Inlet Blade Angle

UNGUIDED
TURNING

A0

AXIAL CHORD

TRAILING*, W EXIT
EDGE BLADE
RADIUS | ANGLE

*Inlet Wedge Angle
*LE Radius

*Exit Blade Angle
*TE Radius
*Number of Blades
*Throat
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Shear Stress Transport 2 Eq.
Model (Menter,1994)

YN? 7w 98T 7'91N9 1NOW 'NIN
,N0'1D2 N'7010 NNIVISNLI L,'7010
NN'¥'] 'UVO YN7 7'91N9

13



'.*

FD-2 awinn nn"17 nTw

Rel. Mach number at Mid

Abs. Total Temperature

14



N F
97 NNIZNAN NMIXNN 7Y NNIT NTYA NIYOIN

VN2 PS LE-A nnt pinn SS TE-21 AN 7T NUKXN

15



CED niv'nn ninpzoni NINXIN

NN 112 WA RN 190N7 NIZYNIN 7Y NIV NNNIT =

7T , 001w TE/LE-2 nwn |17y MTn NI NINYA DY NIXN 1wxn
Double/Single Precision ,B&L-1 SST nw¥1712110

N72PNN.AIYAN DY 7W DN1190 NI7'N] 7¢W NMNR NIAX'NDN Nn72pNn X7
'0NN NP'90N 7Y NIAX'NN

—&— Mass Flow - SST No TE/LE
Spacing,Single Precision

—e— MassFlow - SST, With
TE/LE Spacing,Double
Precision

—& - Eff - SST No TE/LE
Spacing,Single Precision

—eo — Eff - SST, With TE/LE
Spacing,Double Precision

Normalized

CFD Runs for Original Geometry

Mass Flow and Eff vs Streamwise Cell Number
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Burner Design Efficiency 0.9599
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Burner Pressure Ratio 097
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Turbine Map
Normamalized Corrected Mass Flow vs Tot. toTot. Pressure Ratio
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