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The nozzle injection system, which bleeds compressed air from the exit of scroll and injects it into the leading

edge at the blade tip of impeller through a nozzle attached on the inner wall of the suction pipe, has been

demonstrated to be effective on surge suppression up to about 1.4 of pressure ratio. In this study, the nozzle

injection system was installed in a small centrifugal compressor to verify its effectiveness on the surge

suppression at about 1.6 of pressure ratio, which is closer to the actual operating conditions. Moreover, the

influences of the injection nozzle diameter and the circumferential injection position on the surge suppression

were also investigated.
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Table 1 Specifications of impeller

Inlet diameter D1 [mm] 31.1
Outlet diameter D2 [mm] 46.0
Number of blades z [-] 5+5
Inlet blade height b1 [mm] 10.04
Outlet blade height b2 [mm] 3.85

Gate Valve

Pressure Sensor

Compressor Thermocouple

Orifice
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1850 [mm]

2450 [mm]

Fig.1 Experimental apparatus
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Fig.2 Nozzle injection system

Fig.3 Definition of circumferential coordinates TT



Table 2 Symbols corresponding to experimental condition

Nozzle |Injection
Diameter dv| Type

N-Inj
Inj
N-Inj
Inj

TT(0) |TT(+90)|TT(180)|TT(~90)

3 [mm]

4 [mm]
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Fig.4 Performance characteristics
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Fig.5 Improvement rate of surge margin
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Fig.6 Recirculation mass flow rate

N
o
o

20.0 A\

15.0
rd

Improvement rate of surge margin Ig-inj [%]

10.0
— —A
(J \O
5.0
0.0
TT(0) TT(+90) TT(180) TT(-90)

Injection position

Fig.7 Improvement rate of surge margin
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Fig.8 Momentum of Injection flow
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Fig.9 Recirculation rate of Injection flow
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