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Numerical investigation on | GV/-impeller-interaction
In acentrifugal compressor stage

ZHOU Lit, XI"Guang®, CAT Yuarhu'

(1. School of\ Power and Energy , Northwestern Polytechnical
Univerdty ,\Xian 710072 ,China;2:-School of Energy and Power Engineering,
Xian Jiaotong University , Xian 710049, China)

Absgtract : Numerical simulationson the unsteady inlet guide vane (1GV)-impeller inter-
action were performed under different prewhirl angles. The main factorsto | GV-impeller in-
teraction were-als0 discussed to analyze the influence of unsteady flow effect upon flow field
of impeller. The results show that the impeller flows periodically under large negative pre-
whirl angle. In such case, the wake of |GV outlet , especially the large sze vortice formed
behind GV , was the key factor to strong unsteady flow in the downstream impeller inlet.
The unsteady influence of 1GV wake involved only a part of impeller passage (about 30 per-
cent of the blade chord) , and the potential repercussion of theimpeller ranged from IGV trail

edge to 20 percent of the chord. Both the passng frequency and rotating frequency of the
blade have influence on the unsteady flow in IGV.

Key words: aerospace propulson system; prewhirl angle; 1GV- impeller interaction;
wake; pasdng frequency of the blade; rotating frequency of the blade
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Table-l Geometric data of/'the centrif ugal
0 ,30° compressor stage
/ 1
di/ mm 222 222
1 h/ mm 103. 91
11 b/ mm 422 796
he/ mm 43.8
N umeca )
Navier- Stokes . n 12 20

Bal dwin-Lomax

Runge- Kutta

[3]

1.2

Fig.1 Structure mesh of the centrif ugal compressor
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F(t) = Zf - n
T(1) = Zr x f

F(b t ,T(1)
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