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Dynamic analysis of rotor flow field in the switch
processes of injeetion
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Abstract: The purpose of this~work is to-study the dynamic response characteristic of
the rotorflow field during\the transition between injection entrance and quit state. Therotor
flow field was numerically simulated with an unsteady method. The motion of the tip leak-
age vortex (TLV)\and the dynamic variation of rotor loading distribution were analyzed. It
is concluded that,” the response of the rotor flow field has two types of time scale, one is
small corresponding with a scale of TLV fluctuation, and the other one is large and correla-

ted with the changes of radial distribution of the rotor loading.
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Discrete-injector Table 1 Design parameters of the rotor
J 21
/(r/ min) 14440
/ (m/ s) 311.5
1. 13
1.25
(a) / mm 206
-« One rotor period 0.7
One injection period / mm 0.5
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l/J(
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Fig. 1 Discrete injectors
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Fig. 2-"Scheme of computational grid
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Fig. 3 Relative Mach number at 98% span with different grids at design point
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Fig. 4 Injection boundary diagram 5 UNFD CFX

Fig.5 Verification of UNDF compared with CFX
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(c) Stall inception

Fig.7 Comparion of tip leakage vortex streamline and tip enthopy contour at different working conditions



2324

25

8
Fig. 8 TLV schematic diagram
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Fig.9 Dynamic response of the position of TLV
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Table 2 Speed of tip leakage vortex translation

Vo ((°) 1'T)
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Fig.10 Analysis of TLV self fluctuation
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