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Effects of Rotational Speed on the Performance
in a Transonic Axial Compressor with a Dihedral Stator
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ABSTRACT

This paper presents a numerical investigation of the effect of the rotation speed on the performance in a transonic axial

compressor with the dihedral stator. Four stator geometries with different stacking line variables were tested in the flow

simulations over the whole operating range. It was found that a large shroud loss at the rotor outlet and the subsequent shroud

corner separation in the stator passage occurred at low mass flow rate with the 100 % design speed. The hub dihedral stator

could suppress the shroud loss region and consequently improve the stall margin. In case of the 70 % design speed condition

as the mass flow rate decreased, it was seen that the high loss region was placed at the midspan of the rotor passage. The

dihedral stator slightly affected the local diffusion factor, but the performance of the compressor was not changed.
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Fig. 1 Three-dimensional view of Stage 37
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Fig. 2 Flow path and measurement positions of Stage 37

A5 AKoA = ofkas FY S0l UEhR|TE A4 3
AR5 ol H FAupL ey, S0}
£ oE il fE5S) JEAE vl gAoI= BYA
of #2lE T4 %7 25 ga 2 99

44717 we]
el ] %E]_(IS, 14)
2 Rojo] A= ThE BlU&E 270
A 7] Aol nlAle GRS gohur] SisA A7 54
Swoh A4 2] §5 ATE AR ulmsiert Eat
7k sjagmol A Auizto] A8 Xo] T Qg B4
317] $lal M2 ThE A WAl diE $5 14
shglon] o] whe 4% wWsks Ao

mlo
4
o

2. 27| BY U SRIHY W
2.1. Stage 37
2 AFoMe 1 dSE 7 Y4=7], Stage 37 (Fig.
& AMgSto] X514 S 425 9Tt Stage 372 NASA]
1o]

H P78 thek 5710 R WA e Brow AAE

28

Bl - EHRE

YE7I12H AAE sl AA ASo] A= U9 Fig,
2= Stage 37| ek 2k W P4 F AE ZGHS YERd
™ot A {2 20.188kg/s ol 4E719] Ft
o2 7}z 36 7)) 46 /9] EFlo|=R A Hof rt 1
9] r%7] A YL Table 13} T},

Table 1 Design specifications of Stage 37

Parameter Rotor ‘ Stator
Design mass flow rate (kg/s) 20.188
Rotational speed (rpm) 17185.7
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