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ABSTRACT

The evolution of modern commercial turbofan engines has led to larger diameters, which enhance efficiency and reduce

noise. However, this has also increased the likelihood of inlet pressure distortion, particularly due to crosswinds. Computational

fluid dynamics (CFD) was used to examine the effects of inlet pressure distortion on the tip and hub of a NASA rotor 67

model. Performance metrics, including the total pressure ratio, adiabatic efficiency, surge margin, and operating flow range, were

evaluated. Metrics declined linearly as the central angle of the tip distortion area increased. A linear decline in total pressure

ratio and adiabatic efficiency was observed when the hub distortion angle was increased at a 90° tip distortion angle.

Conversely, surge margin and operating flow range exhibited a peak at a hub distortion angle of 180°. In comparison to the

absence of inlet distortion, surge margin and operating flow range were reduced to 42.19 % and 52.27 %, respectively, with
a 90° tip inlet distortion, and recovered to 95.94 % and 102.49 % with an additional 180° hub inlet distortion. The study also

revealed that tip pressure distortion resulted in the generation of a weak shock wave and an increase in entropy due to tip

leakage flow. These effects were found to be mitigated by the introduction of additional hub pressure distortion with an

appropriate central angle.
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Fig. 1 Geometry of NASA rotor 67

transonic axial compressor®
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Fig. 2 Meridional plane of NASA rotor

7=9.365 cm z

67 transonic axial compressor

Table 1 NASA Rotor 67 design parameters

Rotational speed [rpm] 16043
Corrected mass flow rate [kg/s] 33.25
Total pressure ratio 1.63
Inlet condition Standard day conditions
Number of blades 22
Tip gap [mm] 1.0
Aspect ratio 1.56
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Table 4 Performance parameters versus distortion

area angle a and B

Case 3 [ 31 |32 [ 33 ] 34 [ 35| 36
a [°] 90
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n [%] [ 89.493 | 88.872 | 88.551 | 87.718 | 87.519 | 87.031 | 84.884
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