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NOZZLE INJECTION SYSTEM ON CONTROLLING SURGING IN CENTRIFUGAL COMPRESSOR
—INFLUENCE OF INJECTION NOZZLE STRUCTURE-
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Centrifugal compressor, which is the main component of turbocharger, is known to suffer the instability

phenomena such as surge at low flow rate conditions. The nozzle injection system is an effective method to

suppress the instability phenomena. In this system, a part of the air compressed by the compressor is bled from

the scroll outlet and injected into the impeller inlet by the nozzle installed on the inner wall of suction pipe. The

conventional type of injection nozzle is composed of the circular pipe which may locally obstacle the main flow

in the suction pipe. In this study, the wall jet type of injection nozzle whose discharge port was located on the

inner wall surface of suction pipe was investigated to reveal its effectiveness on the surge suppression. The

present results indicated the importance of the injection to the tip of leading edge and the axial momentum of

jet.
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Fig.1 Experimental apparatus
Table 1 Specifications of impeller

Inlet diameter D1 mm 43.8
Outlet diameter Ds mm 56.0
Number of blades Z - 6+6
Outlet blade angle )i} deg. 40.0

Injection Nozzle

11;300 T
Dd=4 mm

I L=9 mm

(a) Old type (b) New type Casel

Injection Nozzle Injection Nozzle

(c) New type Case2

(d) New type Case3

Fig.3 Nozzle injection system
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Table 2 Symbols and experimental condition

Injection
TT(O) | TT(+90) | TT(180)
Old type O O X
Casel O O *
New type | Case2 O O *
Case3
Normal [ J
1.24

122 % \
1.21
1.20 %

1.19 1 1 1 1 1
0.00 0.01 0.02 0.03 0.04 0.05 0.06

Corrected mass flow rate O [kg/s]

Pressure ratio 7 [-]

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

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

0.0 :
0.00 0.01

Recirculation rate 7 [%]

0.02 0.03 0.04
Corrected mass flow rate Q [kg/s]

0.05

Fig.7 Recirculation rate of injection flow
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Fig.8 Axial momentum of injection flow
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Fig.9 Pressure recovery coefficient
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Fig.10 Static pressure distribution
on hub side wall of diffuser
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