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Stall Inception Characteristics of Axial Compressor Varying IGV Stagger
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ABSTRACT

Stall inception characteristics are researched to understand stall well. To realize different stall inception patterns, IGV stagger

angle was changed. At design IGV stagger angle, spike, which is short length scale, is observed. Decreasing IGV stagger angle,

spike changes to mode, which is long length scale, and further decreasing get multi cell. Compressor maps for each IGV stagger

are shown to compare different stall inceptions. The characteristics of both spike and mode are confirmed in this experiment.

Furthermore, transient from spike to mode is find. multi cell has 4cells and is little bit faster than mode. and multi cell shows

2nd, 3rd characteristics on compressor map.
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Fig. 1 Schematic of single stage low speed axial compressor
(SNU compressor)

Table 1 Characteristics of SNU compressor

# of stage 1

# of IGV/rotor/stator 53/54/74
Height [m] 3.89
Tip radius [m] 05
Hub/Tip ratio 0.85
Aspect ratio 1.2
Chord_rotor [mm] 625
Stagger_rotor [deg] 51
DC moter [KW] 55
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Fig. 3 stall signals from fast pressure transducers at 16° IGV
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Fig. 5 stall signals from fast pressure transducers at 0° IGV

she &S Holm, uY] sl A SE mE A5}
T H9Ic}. Dayo] A7Autel o] Folo] Qg 7}
£2 27h07ls WaoR 16VZES ub} Avto] 2o
mER AEATAET Wellee Slsten 7 71X &
ol A 16° 4 TEE Mol x| ool o] mES} T 4o}
moFo] Thzrhis olth, oli= HolX|doAe] ABNTAE
o et 27142l AP7L WA Ao Holth goo)H mE
o] 4Ei FHur WY L FHAEE] 16.6%%)

3.1.4 0°

Eao|A BuE Aufo|FoA] REF o] Wl ko]
A F7HEQL IGVZE fBhE F3to] the AEAls
£ 2tz 519k 0°9] IGVZ RO Avfolar HER

3.2 4s3M

2EATFAIE | oJgh xfol= vl A15.0] Lo} okl
Zpolgk 7HA 9= AL ofyth, 4719 et AEHAA
of| = Zpo)7h WASHA "k, AFAFAIEES] EAS 3
offj7] flste] A, AY HlolHES 53t Z2ke] 1GvZt
TR 47| AeHAS A vlaste] Bt
Fig. 62 IGV 32°, 16°, 8°, 0°9] ¢J=7] A5TAS ve
Wl Aolct, Y&ol o= IGVE] Zx(stagger angle)] &
£ yepd Aojct,

oju] Adfo]ael BEO] QF%7| et A4 Zlo]
o] &efA] e}, ATo|AUGV 32°)9] - A=V
FesTAL) FAY 71&717F 49 A, & dE Aol
F|thl Holla] AEo] BTt SFAIYF HE(IGY 8°)9] 7
< o] il HollA] AFo] WAYsHA] ¢Far Hof ¢
oA o $5S AAAZIH dEo] 27 HolX|A HiL =
o A oA AEo] Whaysitt

A7 = olu] EdolA Al Hiolct, Amto]FofA|
HE29] HolXH(IGV 32°) oA AEHAIX| o] mEH
A=l o] obd © A fRFdelA HAE ) 5t
Ak 16°0| 4] Amto] A9 M=) Ho|xHolgt= AL T
Ao RE SR Fas] AF] AR Y] et
Aol FAel 71717t 42l SLolA|u HEHTH= ¢fgo]
g golx|aL Ago] HHIThS & 4= i}, vhef mEol At
o|3 Apolof| A IGVAEE & T THFsHA HSFAIA7IHA
JeTAE IHUTHH o]2fgt Aufo|AoA HERO] HolE

&2

06
05k
- IGV0°
04 IGV §8°
> C IGV 16°
03F .
r | IGV 32°
B 1
02 &)
[~ 1
B "
L. T T R M .
043 03 0.4 05 06

Fig. 6 compressor maps of 4 different IGV stagger

Table 2 speed and the number of stall inception
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IGVA4 = Prestall type S| &2 ES
32° spike 53% -
16° spike+mode - -
8° mode 17% 1

0° multicell 23% 4
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