


terms of structure (see Fig. 1). One is a single-shaft multi-
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Table 1 Design specifications for the high-flow compressor stage
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4.2 Impeller design

The impeller as a rotor is the aerodynamically most
important element for transmitting the power of the rotary
shaft to fluid. Because the impeller is a rotating body; it gives
rise to stress due to the centrifugal force, as well as receives a
periodic aerodynamic force from stationary structures such
as the diffuser. Accordingly, when designing the impeller, a
well-balanced trade-off between aerodynamic design and
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Next, the difference in efficiency between Impellers B and
C will be examined. Figure 10 illustrates the distribution of
the relative Mach number at the impeller shroud section. In
the case of the base impeller illustrated for reference,
calculation result at a flow rate corresponding to the design
flow coefficient of the base compressor is illustrated. In the
cases of Impellers B (see Fig. 10-(b)) and C (see -(c)), with
increasing the design flow coefficient, high Mach number
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the newly designed diffuser were thickened. Figure 12
illustrates Mach number distributions on the diffuser shroud
side (CFD analysis result) before and after the thickening. By
thickening the vanes, flow velocity on the suction side
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(a) Design tip speed

Table 3 Results of the aerodynamic rig test
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(a) Base impeller

(b) High-flow impeller
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