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Effects of grooved number of grooved casing treatment on stallmargin
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Abstract

Expermental and num erical mvestigations were conducted to study the effects of grooved number of circum-

ferential grooved casing treament on a can pressor performance Four k inds of grooved num bers of circum ferential grooved cas-

ng treament were tested m a subsonic wtor Experimental results show all grooved numbers of groove casing treament in-

crease the stallmargin of the canpressor The maxinum grooved number has the hest effect m ncreasing the stable operating

range The least grooved number has nferior effect n i proving the stable operating range The caleu lated overall perfom ance

lines showed good agreement w ith the experiments The fundan ental flow mechanisn was obtained by detailed analyzing the

flow at the blade tin which reveals the effects of grooved w idth of circun ferential grooved casing treament on can pressor per

fom ance
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Fig.1 Rotor and configurations of

circum ferential groove

Table 1 Basic geam efry param eters of

circum ferential groove

Configuration A B C D
G mwove nunbern 7 5 5 3
G roove depth /B lade tip pitch 0 384 0 384 0 384 Q 384
G roove depth /G mwove w idth 5 45 545 345 545
G wove w ith /G move pitch w idth 244 244 244 244
Treament length L /mm 2L 0 14 8 14 8 84
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Fig.2 Grid for blade passage and
configuration A casing treaiment
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Fig.3 Experinental and calculated rofor perfomrm ance lines
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Table 2 Experinental and calculated stallmargin inprovanent

G move G mwove Exp /n= 0 54 Cal /n=(Q 54 Exp /n=10 71 Cal /n=0 71
Configuration
num ber n w il th /mm m M m M m Ko m Mo
A 7 22 8 81 14 57 9 33 13 87
B 5 22 a6 28 Q 25 2k a 81
c 5 22 175 1a 10 723 8 95
D 3 22 5 28 3 80 5 30 278
105
105 ﬁ
100
L] o
100 =
g g
2 2 951
2 g
e 95 a
= —— Configuration 4 € 9ok ¢ —=— Configuration 4
& —=— Configuration B s ¢ —— Configuration B
90 ——— Configuration C —— Configuration C
—— Configuration D 85 —=—— Configuration D
8; 1 1 L 1 L 1 L L
i -0.005 0 0.005 0.01 -0.005 0 0.005 0.01
Axial coordinate z Axial coordinate z
(a) 99% span of blade (b) 50% clearance

Fig.4 Static pressure distribution of rotor

(c¢) Configuration C (d) Configuration D

Fig. 5 Tip leakage streamlines, total pressure loss coefficient (n =0. 54, configuration D, near stall)
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(b) Configuration D

Fig. 6 Relative Mach number at the 99.4% span
(n =0.54, configuration D, near stall)
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Fig. 7 Relative velocity vector and relative total pressure of part meridional plane

(n =0.54, configuration B, near stall)
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Fig. 8 Relative velocity vector at the 99.4% span
(n =0.54, configuration C, near stall)

(a) Configuration 4 (d) Configuration C

Fig. 9 Relative Mach number at the 99. 4% span
(n =0.54, configuration C, near stall)
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