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ABSTRACT

A study was conducted on the effect of leading edge location for the performance characteristics of
a centrifugal compressor impeller. Five impellers with different leading edge location were selected for
numerical analysis. The impeller with leading edge located 10% away from the inlet about meridional
distance from entrance to exit showed the best total pressure ratio and efficiency. Also, this case
showed relatively uniform flow distribution because of a weak intensity of the separation region at
impeller exit. The impeller with leading edge located far from this location showed lowest total
pressure ratio and efficiency. Performance of compressor also decreased due to non-uniform flow

distribution at impeller exit.
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Table 1. Geometric detalils.

Parameters Unit | Values
Number of blades # 17
Inlet hub diameter mm | 36
Inlet shroud diameter mm | 60
Outlet diameter mm | 109.84

Inlet hub angle from axial deg | 49.57

Inlet shroud angle from axial | deg | 54.50

Outlet tip angle from axial | deg | 30.00
Blade width at tip mm | 6.546
40.726

Axial length mm

Tip clearance mm | 0.36
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Table 2. Aerodynamic specifications.

Parameters Unit | Values
Inlet total pressure Pa 101,325
Inlet total temperature K 300
Rotational speed rpm | 30,500
Outlet mass flow rate kg/s | 1.0
Total pressure ratio - 2.0
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Fig. 1 Geometrical configuration.
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Fig. 2 The comparison of total pressure rise at span
50%.
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Fig. 3 Zoom-in of the downstream region in Fig. 2.
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Fig. 5 Blade leading edge locations at normalized
meridional distance from inlet to outlet.
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Table 3. Specification of numerical test cases.

Case 1 2 3 4 5

Location  of
leading edge | O 10 |20 |30 |40
(%)

Inlet hub
angle (deg)
Inlet shroud
angle (deg)

49.6 | 50.7 | 53.6 | 56.9 | 57.9

545 | 56.6 | 56.4 | 559 | 52.5

L.E. sweep
angle (deg) 0.00 | 10.0 | 223 | 37.2 | 524
(from radial)
Outlet tip
angle  from 30.0

axial (deg)
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Fig. 6 Performance characteristic.
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