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Abstract

Lift Fan Engines of JAXA’s conceptual Jet VTOL
aircraft have a very small bellmouse shape air intake,
which make some differences in aerodynamic design
of the blades. To obtain a better rotor or stator blade
design, this paper performs a numerical analysis of the
throughflow on a lift fan as a two-dimensional
axisymmetrical flow. Based on the last report focusing
on the air intake’s influence on the throughflow, a
more realistic bellmouse air intake case is treated to
reconsider the influence on the throughflow by the
small bellmouse air intake. Three work input patterns
are tested to reduce some problematic influences on
the throughflow or blade designs. The obtained result
shows one of acceptable blade designs for the lift fan
engine.
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Fig.1 Conceptual Jet VTOL Aircraft
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Fig.2 Lift Fan Engine
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Table.1 Lift Fan Specifications

Condition Sea Level Static
Inflow Air Volume 740 kg/s
Pressure Ratio 1.12
Fan Thrust 9864 kgf (96.7kN)
Outflow Velocity 130 m/s
Revolution 2000 rpm
Blade Diameter 24m
Stage single
Table.2 Numerical Analysis

Fan Thrust 96.7 kN
Stagnation Point 101.3 kPa, 288.2 K
Casing Radius 12m
Hub Radius 04m
Inlet Circular Velocity 0 m/s
Qutlet Circular Velocity 0 m/s
llnlet Static Pressure 1.0atm
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Table.3 Overall Values

Type A| Type B | Type C
Thrust(kN) 96.6 96.6 96.76
Ave. Temp. Rise(K) 9.8 11.34 8.77
Flow Vol. (kg/s) 689.56 | 6613 | 688.3
Pressure Ratio 1123 | 1.145 | 1.124
Qutflow(m/s) 140 120.9 1331
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Fig.5 Static Pressure Distribution and Streamlines
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Fig.6 Spanwise Inlet and Exit Flow Mach Number Distribution
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. Hub Casing

Fig.7 Static Pressure Distribution and Streamlines (Type C)
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Fig.8 Spanwise Inlet and Exit Flow Mach Number Distribution (TypeC)
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Fig.9 Turning Angles and Diffusion Factors (Type A)
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Fig.10 Turning Angles and Diffusion Factors (Type B)
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Fig.11 Turning Angies and Diffusion Factors (Type C)
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Fig.12 Relative Machnumber over Casing Surface
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Fig.13 Flow through Rotor and Stator Blades nearby the Casing
(Rotor: Relative Mach Number, Stator: Absolute Mach Number)
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