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Figure 1.1: Sectional view of the Rolls-Royce Trent 884
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Figure 3.1(a) The low speed rotating turbine test facility
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Figure 3.1(b) Schematic diagram of the low speed rotating turbine
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Figure 3.3 Photograph showing the 3-D stator and rotor blades
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Figure 5.20 Unsteady rotor flow field at 10% Cx downstream of the rotor over one stator passing
period (plane 3) from unsteady simulations (a) Entropy function (b) Streamwise vorticity
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(a) Axial velocity density ratio (b) Relative yaw angle (c) Stagnation
pressure loss coefficient
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Figure 5.23 Logarithmic of the entropy generation rate per unit volume in the rotor
blade row from unsteady simulations
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Figure 5.25 Comparison of stator exit flow field at 8.4% C_ downstream of stator
trailing edge (plane 1) for rotating hub case (a) Stagnation pressure loss
coefficient (Y) (b) Turbulence intensity (Tu)
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Figure 5.27 Phase averaged time mean rotor flow field at 10% C_downstream of rotor TE from three axis hot-wire
measurements (a) Relative velocity (b) Relative yaw angle
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Figure 6.11 Span-wise variations of pitch-wise averaged flow field (plane 0)
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(c) Relative stagnation pressure loss coefficient(Y)
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Figure 7.5 Contours of entropy function (Exp(-As/R)) at stator exit in one delta wing
passing period (8.4% C_downstream of the stator trailing edge)
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Figure 7.6 Contours of entropy function (Exp(-As/R)) at rotor inlet in one stator
wake passing period (10% C, upstream of rotor leading edge)
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Figure 7.7 Contours of entropy function (Exp(-As/R)) inside the rotor blade over
one stator wake passing period (50% C, from rotor leading edge)
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Figure 7.8 Contours of entropy function (Exp(-As/R)) at rotor exit in one stator wake
passing period (10% C, upstream of rotor trailing edge)
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Figure 7.9 Delta wing vortex transport inside the stator blade row from numerical simulations
(No viscosity in the stator and in the rotor blade rows)
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Figure 7.10 Comparison of steady and unsteady numerical simulations:
Entropy function
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Figure 7.11 Contours of the integrated entropy generation rate in the stator blade calculated from unsteady simulations
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Figure 7.12 Illustration of vortex tube change through a turbine blade passage
(a) Kinematic model (b) Details of the inlet and the exit triangles
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Figure 7.13 Comparison between the analytical model and numerical simulations
(a) Exit vortex filament angle (b) Vortex stretching ratio
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Figure 7.14(a) Vorticity intensification by stretching
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Figure 7.14(b) Variation of the outlet to inlet rotational kinetic energy with
the ratio of vortex stretching
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Figure A2.1 Procedure for calculating the length scale and turbulence intensities
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Figure A2.2 Wave number based power spectra at stator exit for delta wing
test configuration (Hub passage vortex centre)



