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Table 1 Airfoil mean section characteristics
of adnge- stage compresor 1.
Rotor Stator 47 x 33, 41 x 33,
stage pressure ratio 1.66 47 a1 .33 _ H
Uiip(m/ 9 441. 0
blade number 23 40
chord length (m) 0.1432 0.08115
lidity 1.491 1.442 1.904 x10’.
radius ratio 0.41 0.51
agpect ratio 1.8 2.4
inlet angle (deg) 43.24 47.28 , )
outlet angle (deg) 41.63 0. , (24)
3 3x10° % 2x10° 2,
[5] 4 5 ,
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No|w’
(a) cycle 4.0 (f) cycle 4.5 5 1—6.0
6 |—5.5
7 |—4.0
8 [—-2.6
9 [-1.1
10 {0.33
11 |1.8
(b) cycle 4.1 (g) cycle 4.6 12 [3.2
13 |4.5
14 16.2
15 |7.6
16 |9.1
17 |10.5
18 {12.0
(C) cycle 4.2 (h) cycle 4.7 19 [13.4

(d) cycle 4.3

(e) cycle 4.4
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FHg.5 Disturbance vorticity contour at different instantsin one period
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NUM ERICAL SIMULATION OF ROTOR/ STATOR INTERACTION
IN TURBOMACHINERY BY USE OF A . AGRANGIAN
—DISTURBANCE VORTEX METHOD Y

Wu Xiantong Chen Maozhang
{ Division 404, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abgract A digturbance vortex method for Smulating unsteady rotor/ stator interaction in turbomachin-
ery ispresented in thispaper. The badc idea of the method is that the numericd steady olutionsin the
reative frame for rotor and absolute frame for sator are taken asirput , which can give aninitia descrip-
tion of the ungteady disturbance flow field. To cdculate the unsteady reponse to these disturbances, the
dgorithm utilizes the L agrangian vortex method (to trace the trgectories of vortices directly) to describe
the convective process, and diff uson isobta ned by the determinigtic vortex scheme to improve precigon.
In this pagper , the governing equations, initid and boundary conditions and computation procedure are
briefly described. To vaidate the present method , the unsteady flows due to rotor/ stator interactionin the
first stage of NASA-67 compresor were Smulated. The predicted unsteady wake flow fidd was compared
with the avalable experimentd data and the agreement is good. From the comparion we see that the pre-
sent method is reliable. Applying the code based on the method, a numericd smulation result for a high
loading transonic compresor with apitch ratio of 1. 74 showsthat by use of the method, the unsteady de-
velopment of wake and other vortices can be correctly predicted when a periodic convergent status is
reached. Moreover , to reach such status, only few periods are sufficient , which indicats that the method
has an excdlent ahility of convergence. It isconduded that the disturbance vortex method presented is car
pable of amulating unsteady flow eficiently , and ds can be used as a new tool for andyzing unsteady
flow in turbomachinery.

Key words turbomachinery , rotor-stator interaction ,disturbance vortex method, unsteady flow
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