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Table 1 Aerodynamic and structural parameters of

compressor
Parameter T \\:' Value
\ v
Design speed/(r * min 1)\ N 2 400
'
Rotor blade number?(‘ 58
Outer dnmcle{&nm 4 500
Design {»{:ﬁf\yow rate/(kg + s~ 1) 2.9
Rot(ﬁ}p fhord/mm 36.3
A ﬁiéor tip stagger angle/ (%) 39.2
AN 4
# Hub-tip ratio 0.75

Valve

v Air tank j

Pressure transducer

Proportional valve

Dynamlc sensor

Flow meter

K1 BT ARG R AR AR A B

Fig. 1 Schematic diagram of jet and sensor arrangement
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Tip air injection control system of axial compressor
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Abstract: Tip air injection is proven to be able to enhance effe(itwel}{‘fhg stall margin in axial flow compressors. It is here
selected as a control method, and a proportional electroma né}k: Yalve is adopted to realize the real-time adjustment of in-
jected mass flow, which can take full advantage of the S\Pty"enhancement ability from micro injection to macro injection. A
corresponding DSP (Digital Signal Processing) c ller*is designed to realize signal acquisition, algorithm analysis and
output of the control signal. In the DSP cont&llpr,;@éoss correlation analysis is performed to detect the pre-stall inception
signal. Experiments are performed in 2 s‘l?@e’-‘ro‘for axial flow compressor. The experimental results demonstrate that the
control with tip air injection based on‘the ro'portional electromagnetic valve and DSP controller s@t only achieves the same
stability enhancement as the steagy)t\lgxlr injection, but also saves a considerable quantity oi\ijjec'ted energy. This method

has a good application pKosps\ TR A \(\\\, y
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