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Incompressible Flow in Turbomachinery
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ABSTRACT

The flow through multistage turbomachinery is affected by the interaction between a rotor and a stator.
The interaction is due to the inviscid potential effect and viscous effect between closely spaced rotor and
stator airfoils. Three-dimensional, unsteady, incompressible Navier-Stokes equations with a standard k-e
model are solved using a non-staggered grid system. This method is applied to the flow through a
multistage compressor measured by Stauter et al. The results have shown strong interaction between the
rotating and stationary flow field. The decay of rotor wake and the pressure profiles agree very well with
experimental data. The wake produced by rotor causes unsteady pressure on the surface of a stator. The
rotor/stator interaction produces the unsteady pressure force on the rotor and stator blades.

1.M B Aoeson s A9 FEFS MY §59
Aug WA B £ BIE U 4 %ol
22009 Es] JERSES mo Bas ugy  LASE BTd AR A& mAY s72dst
SEo|g. Fo(e od) T fEo o = A FHSA Ak ol HAGEL 439 &
2 2a33dA o W AAZY 98 TF ¥ gol 4Fe HAY, FF 4F71e TEET oY
BRI SRR, HAn podAe wuges o o0 S &3S SANUG HAH A o
Soz Ad WS BEAE f50 Wk o ppy o 00 BEAH FAN ST A A
FEE FYBem RWAWA PAIAL BB T LU e e gea s s,
BelArolel ARt ARem BOAGL D 2 HQrEA SEAS &2 £ g $EdA BHe
S50 %L wAA 9o w53 goe oS e i
A} gt e ANEEHE Stauter T ool
g8 2YD 27 437 190 Age, 259 4
. 3L kst vEo 2R ANPEY BFES AER
e dlcih oot T, ANARERE FR4E7) BB A
wox AADISE 7 A AR TR A7 EAS olsfste=tl U

SANHKE: R2H, M25, PP.57~63, 1999(=R &+ t;1999.1.20) 57



]
oL
£}
J o
£
re

2. Rl U

Holez= B3 Navier-Stokes WA, WH-3F
E(e) WS AHg3o] ALt

%(p¢>+ﬁ(pu,-¢>=r¢—a(—a@)+s¢ m

ax,- ax,-
A DA 7 FEHEF ¢ o g AT, 9

AXE S, ¢ Ae)E Table 191 AN D,
o714 A8 I

w=Cupo "~ 2

g,

Lot + e oUd = [T (D38|t 5, @

9&

Table 1 Flow variable, diffusion coefficient and source terms
for the goveming equation
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