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ARTICLE INFORMATION ABSTRACT

Investigation of spike stall formation and its propagation in a low-speed axial-flow compressor is the
main aim of this study. Experimental measurements are performed in a low speed axial compressor test
rig. Measurement parameters include instantaneous velocity and static pressure at the stall inception
process. For this purpose several hot wire probes and a high response pressure transducer are used in
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Keywords: data ac_quisitior) progedure. Instantan_eous fluctuations Qf velocity at ups_tream of the blade row show
Axial compressor that spike stall |ncept|_on is accompanied b_y flow_separatlon from the leading edge of the rotor blade and
Rotating Stall subsequently, formation of a vortex. This vortical structure extends over the blade span. Stall cell
Wavelet transform propagates with a circumferential speed lower than rotor wheel speed which is equal to 66% of
Hot wire Anemometry rotational speed in this compressor. Furthermore, wavelet frequency analysis is employed for detailed
investigation of spike disturbances and the capability of this method in distinguishing the spike stall is
presented. Wavelet analysis, by representing the temporal variation of frequency spectrum, shows
dominant phenomena in the transient process from stable operation to the stall inception condition.

3ok 4z JUSew 3l00 9 333 las Sl (J 1S (S s dovtio -1
[2] cuslon,8 il 595 4y 1) calie gloans, o, Kimgsy g0 Shoe Llis 4y olitws 650 s g aS >l o b il 5l S5

3 Sl Jbwl gg5 90 Lo}.o.c A s oo lid 3l sledans Glllas
Sl Jial 5 Jite Jial 65 L o 5,5 o JS 550 (510 500500
G S oad b ISS oge Slalazel Jols Jloge Jliwl gl o asliss
Jsb 00 g Dyge @ &S cal wddy moe sk g gomgs Dy
B20% (gly90 e yuo b asilys po colislizél el anly go 55508 jom maS

13l gt yonie e & 50 @0 455, 25 2 e 1o 50%
5 olisS sk slo e b wsinr m Slalizdl Jod Koo gy

Please cite this article using:

Seoliadgonl sl bl 5 590 a9 Vb jlad cors 5 (2ol b ange
3190 b e eeS ((Sealusgpl slacusgame Jdo 4 &y jo ool
Jlsl 09l 0 205l JralS 4 e a5 WS IS o Slee aingy alads
L] el jpmyeeS 0950 bz slogy bl alox 5l 2w 5 g
e e o s 5 90 Jlil (sloonsay (6,5 ISS plSe i
J,,Ja Q.ﬂ L u...]l> ‘_‘ﬁl ol 039 (§ )97 GL“’)}“’)::.‘J Sladlas 039> 4O
Sooligs oVl SolSs aloz 5l dilie gl pass aiejls a5

s led oalilw! J2d @ jle 5l Ao oyl gla ) (sl

A. Khoshnejad, M. H. Ababaf Behbahani, R. Taghavi Zenouz, Investigation of Spike Stall Inception and its Propagation in a Low Speed Axial Compressor Rotor, Modares Mechanical

Engineering, Vol. 17, No. 5, pp. 111-118, 2017 (in Persian)


https://dorl.net/dor/20.1001.1.10275940.1396.17.5.22.0
https://mme.modares.ac.ir/article-15-1447-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-09-21 ]

[ DOR: 20.1001.1.10275940.1396.17.5.22.0]

Obe 9 335 ybed Je

ORls S S)9FT0 Jga 3205 295 K3 ) Sl JUiwl i pianS 9 (5 a5 JSbs

Gk 3l sgmpeS Slalpe S5 g, Gz L le il 3 oS
sl oy o8 SuaSl cud by Sy Syge 4 509y Sl
T IS8 Gasl caiSaez 9 595, 5l hee 5l o g 00D jgeeS
5 st
Slpond (b gop 12 85k 55, Sy 5l anlllas 3590 H9m a8 5
3 Gt 585y Ol el ol oolaiwl Sgo ygole bz 00guze yo 0 ,Slas
ool oad S S 4 o g o0y addlhe paiz 0
5 ond >l NACABS gy (wloly axdllas 5,90 555, Judg [19,18]
s 0,5 ety el oad &l 1 Jgaz jo o] b clasie
o (2> Spdige SIS el 008 s Sy a4 gmieeS
el el a8,5 18 55, Cansd (il )0 45 1l S Lawsgd 5y eS

Rty

o lo3T plomil 095e 9 (8 o0 31l il ageni -3
laggasl sl gl o lulinl (¢S o3luil (Glapinnms & jezme Sy
i s ol Sl UL asln jslite & o 15 5 0
4 ol 0ol a8 )T 0,00 YU oilS )8 el b jlid S S5 g €D o
@S bl g ae Gl slaciaBse 0 €l o Ol
L ylopmesls S oo g pSoslail ) sy lage llugs lojee & g0
e s ol 5,058 10 53 L 8IS s g s

Gl 0als b 35 25l S5 (510 posls LuilS 8 L Jguile Jlis

wp gl by o il Glag bl i pwym Bas L
WSei a4 Suo3 CaxBgo dw )0 oyl cpl )0 18 e il 2 slacl
ey slabazd Sllugs o popay aload annd o il 4 Suo3 5wl
Siloas 6 pSoslailop Soi b al 5 Jlewl el sl jo

35 0 sy Slasie 1 Jeus
Table 1 Rotor blade row specifications

JREN Aatiice ok dasuie

1175 mm) S, 59 Jsb 1300 rpmM)ly98 ey

1 e S 600 MM) aivg lad
56.2 (deg) oy oas agly 0.6 Sy ol S

1- Bell Mouth Aur Intake 6- Bearing #1 11- Increasing Gearbox
2- Spinner 7- Bearing #2 12- Coupling 72

3- Axial Compressor 8- Spiral Collector 13- 0il Cooler

4- Outlet Duct 9- Bearing #3 14- Electro-motor

5- Throttle Valve 10- Coupling #1 15- Inverter

Fig. 1 Schematic layout of axial compressor test rig
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Fig. 3 Frequency spectrum of velocity signal at design point
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