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INTRODUCTION
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INTRODUCTION

Luiten (2015):

* P4/ Py from 2.6 to 3.3

« eff. from 63.8% to 85.6%
Homann (2015):

 Net power output: 235.6% to 54.6%
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INTRODUCTION

Practical implementation:

* Is the design sufficient?

« Are predicted results achievable?
 Is it structurally sound?

« Can it be manufactured?
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1-D MODEL & ANALYSIS

CenCom by Aungier (2000)
Supported by Dixon (2010)




1-D MODEL & ANALYSIS

p, [kPa] 111.5 95.3 -
p, [kPa] 195.5 203.7 195.3
p, [kPa] 304.5 312.9 326.0
T,[K] 429.3 434.3 443.9

S T E R G \\\\\\\\\\\\ m —
||||||||||| R ‘
SSSSSSSSSSSS 100 | e
]  UNIVERSITY O3
vvvvvvvv Qe -

ttttttt



3-D MODEL & ANALYSIS

Geometry

Boundary conditions
Mesh

Fluid Models
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3-D MODEL & ANALYSIS

Geometry

Boundary conditions
Mesh

Fluid Models
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3-D MODEL & ANALYSIS

p, [kPa] 97.8 96.7 95.3
p, [kPa] 215.7 214.8 203.7
p, [kPa] 328.7 328.6 312.9
T,[K] 432.9 423.9 434.3
c, [m/s] 60.3 62.6 97.1
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STRUCTURAL ANALYSIS

Geometry

Boundary conditions
Mesh
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STRUCTURAL ANALYSIS oo

Material @ over-speed

[ meos A1 7075

_ 48300 rpm| 50600 rpm| 48300 rpm| 50600 rpm

max. def. Z[m] 3.08x 10#4 3.38x 104 3.10x 10+ 3.40x 10*
max. stress [MPa] 260 286 270 296




STRUCTURAL ANALYSIS

max. def. R [m]
max. def. Z [m]
max. total def. [m]
max. stress [MPa]
Nodes

Elements
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1.02x 104
2.81x 104
2.93x 104
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iTRUCTU RAL ANALYSIS
Modal Results

Mode Nr. Damped
Frequency [HZz]

831.2
1156.8
1734.5
2828.9
2830.8
2838.5
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STRUCTURAL ANALYSIS

Extend 1-D analysis to turbine
« Axial force from 480 N to 1400 N

X-Rays X
Ultrasound M
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EESIGN FOR MANUFACTURE 00
Impeller & Shroud Adapter




DESIGN FOR MANUFACTURE Q0
Impeller & Shroud Adapter
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DESIGN FOR MANUFACTURE

Diffuser

 Hub plane
 Bolt holes
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DESIGN FOR MANUFACTURE

Diffuser

 Hub plane
 Bolt holes
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CONCLUSION

e Model downstream conditions
 Adapt combustor
 Experiments!
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