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with Unsteady Passing Wakes

Eun

Seok Lee

Keywords : Turbine Stage(E/¥] B, Unsteady Wakes(H]F4 £+, Gap between Stator /Rotor(F 9 /&9 7FH3)

Abstract

A turbine stage consists of a stator and rotor. A stator provides the required inlet flow conditions so that a rotor can produce
the necessary power. Passing wakes generated at the trailing edge of a stator make an interaction with a rotor. In the present
study, this interaction flow mechanism is investigated using the numerical analysis. In case of the large gap distance between

the stator and rotor, the stator and rotor flow analysis can

be separated. First, only the stator flow field is solved. Second, the

rotor flow field is solved including the passing wake information from the stator analysis. The passing wake experiences the

shearing as it approaches to the rotor leading edge. And it

is chopped when it strikes the rotor body. After that, the chopped

wakes becomes the prolongation as it goes downstream. Also, the aerodynamic characteristics with the variation of the gap
distance befween a stator and rotor was investigated. Pressure jumps due to the passing wakes result in the pressure and lift

loss and it gets stronger with the closer gap distance. This

unsteady effect proves to be directly related to the fatigue and noise

in turbomachinery and this study would be helpful to investigate such fields.
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Figure 1 Entropy contours for a circular cylinder at times

* A 7Y AR IF, BSL@karirekr

7|4 f= Karman $H79] F3k D= 99 A4, veE A
o £xd ggEct 18 6dlME Azl ©e FAERT
S Ui AoE SRAY 7EE BT 5 U U
A VI SRS PEOR A0S 44 Hd) o5
Aok Ao 93 Folr=4 500~5000
}\}o]oﬂ}\-] Strouhal 4= ¢k 0210)1 B ATE £3 AAE e
0.2060]ck.

=206
T
oy
I
HO

*01

Loz

T
mlo
e ¢
y

3. ®o| FRol ofs Solo| S

3.1 o34

29 2004 B3t Folo) AieiAE Yest Ao
SOy A4 HAS FuEa] dal U sE4Re
SAuYe] sEHROT vl Fr AR ¥ Roe A
He BEE Bl i gl S5 e
51 4ol Hobitk Ao QI8 Wee gawc)

Figure 2 Schematic view of stator and rotor (refemnce 4D
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Figure 3 Surface isentropic Mach numbers
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Figure 4 Mach contours around a stator
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Figure 5 Perturbation velocity vectors and entropy contours
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Gap=54mm | Gap=27mm | Gap =15 mm
Gap/Chord_x 104 % 52 % 28.8 %
cl,, 0.4494 0.4476 0.4525
ACl 0.002 0.008 0.032
ACl/CL,, 0.4 % 1.8 % 71 %
Diave 0.2457 0.2458 0.2456
AP, .. 0.001 0.0025 0.0077
AP, | Prave 0.4 % 1.0 % 31 %

Table 1 Aermdynamic chamcteristics with the variation of
gap between stator and rotor
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