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Abstract: In order to solve the problem of periodic transient changes of flow parameters and temperature
caused by rotation in a pre—swirl system, the transient method with sliding mesh and the steady-state method
with frozen rotor approach were used, respectively. The time—space characteristics of unsteady problems were ap-
proximated by changing rotor phase in the steady—-state calculation. To find a low cost solving method for the un-
steady—state problem in a pre—swirl system, the steady—state space—averaged results and the unsteady-—state
time—averaged results were compared extensively. The results show that the periodic fluctuation frequency of
steady—state calculation is consistent with that of unsteady—state calculation. At the inlet of the receiving hole,
the pressure fluctuation amplitude calculated by steady—state method is about 39% smaller than that calculated
by unsteady-state method, and the temperature fluctuation amplitude is about 15% smaller. Compared with the
unsteady—state time—averaged results, the steady—state space—average results of multiple rotor positions show
that the pressure is 0.2% higher and the temperature is 0.1% lower. There is little difference between the un-
steady calculation results with multiple calculation periods and those with single period. When the rotor is located

at this position where the nozzle outlet air flow is opposite to the front edge of the receiving hole windward side,
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the steady—state calculation results are the closest to the unsteady—state calculation results.

Key words: Pre—swirl system; Comparison; Unsteady—state; Rotor phase; Time-averaged
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Fig. 1 Unsteady-state computation model
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Fig.2 Steady-state calculation models for different rotor

phases

Table 1 Main geometric parameters of calculation model

Parameters Value

Radius of pre—swirl nozzle centre— line/mm 170.7
Number of re=swirl nozzles 64
Nozzle angle/(°) 10.4

Total throat area of nozzle/mm? 678.8
Number of receiver holes 64

Receiver hole area/mm? 3919
Receiver hole diameter/mm 8.48
Number of supply holes 64
Supply hole diameter/mm 6.48
Radius of supply holes/mm 236
Width of pre—swirl cavity/mm 5.9
Cover—plate cavity width/mm 3.8
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Fig. 3 Comparison between calculated and experimental
data
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Fig. 4 Steady flow calculation and unsteady flow
calculation of receiving hole cross section flow under

different phases (6kr/min)
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tions at different speeds
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