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Abstract

can pressor has been ivestigated by num erical smulation. In order to inprove the perfomance of the axiakcentrifugal con-

Based on the experment n different condition three-dmensional flw field of an axialkcentrifugal canbned

bined canpressor the setting angel of inlet guide vane and first stator vane is changed. The nvestization of numerical sinu la-
tion and perfom ance caleulation for the axialcentrifugal can pressor indicates that optin ization of stator vane angle can enlarge
stall and surgemargin weaken shock and mprove the flow field shucture in sane blade rows. And the peak efficiency & n-
creased by 1.05% , without changing the wlal pressure ratio at 90% design speed aflter changing angles of the inlet guide

vanes and first stator vanes.
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Fig 1 Camputational grid for the

axialcentrifugal canbined cam pressor
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Table 1 Optinizing adjusim ent rules of inlet guide vain and first stator vane

n/R 1 0.95 0.90 0.85 0. 80 0. 66
Angle of GV optin izing /( 7) ao G 618 13 235 19 853 26 471 45 0
Angle of S1 optin izng/( ) 0o 4 412 8 824 13 235 17. 647 300
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Fig.3 Performance curve of
calculation at design

speed and experiment

Fig.4 Performance curve of
calculation with optimizing

angles and experiment

Fig.5 Performance between
original compressor and compressor

with optimizing angles



#28% 4l i 7 o AL PR AROMLE B B3 2 359
Rotor1(Inlet) Rotor2(Inlet) Rotor3(Inlet)
100 e 100 e 100 ——
\ ™,
80 1 80 80 - o
v - s %
V! y
= 60F N = 60 =60+ &
: \ A 5  §
=% (=3 =9 VA
@ 40F b w40 w2 A0 b '\
“+— Flow angleiRotation ) "; L] —=— Flow angle(Rotation} & 5 '. I plel Rot "|
20F 7 Flow angle (I 20 = Flow angle 20 F ule
*— [lade angic i b & —e— [llade angle 7 Y Biade angle A
o L i -rl.r‘l. i L 0 AL ST 1 (P~ _, I U 1 0 A " e o >
-90  -80 -T00 0 -60 =50 -40 S0 800 -T0 60  -50 40 -80 -70 -60 -50 40
Angle/(°) Angle/(") Angle/(”)

Fig.6 Flow angle and blade angle
near Rl leading edge at peak
efficiency at 90 % design speed R1

Stator 2(Inlet)

Fig.7 Flow angle and blade angle
near R2 leading edge at peak
efficiency at 90% design speed

Stator 3(Inlet)
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Fig.8 Flow angle and blade angle
near R3 leading edge at peak
efficiency at 90% design speed R3
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Fig.9 Flow angle and blade angle
near S2 leading edge at peak
efficiency at 90 % design speed
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Fig. 10 Flow angle and blade angle
near S3 leading edge at peak
efficiency at 90% design speed

Fig.11 Flow angle and blade angle
near impeller leading edge at

peak efficiency at 90% design speed
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Fig.12 Relative Mach number contours of axial compressor

and impeller at 50 % span section at 90 % design

speed before optimizing

( b) After optimizing

( a) Belore optimizing

Fig. 14 Relative Mach number contours of impeller 50 %

span section at 90% design speed
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Fig. 16 Relative Mach number contours of
axial-centrifugal combined compressor pressure
surface at peak efficiency at 90 % design

speed before optimizing

Fig. 13 Relative Mach number contours of axial compresso
and impeller 50 % span section at 90 % design

speed after optimizing
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(b)) After optimizing
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Fig. 15 Velocity vector on the pressure surface at peak

efficiency at 90 % design speed
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Fig. 17 Relative Mach number contours of
axial-centrifugal combined compressor pressure
surface at peak efficiency at 90 %

design speed after optimizing



i 284 B 41

RO A RSP RE

B35 53 M 361

L LA by, A SOt Rk O AR — 2
AT IR R A TR SOV LR A i N AR vt
T T AR SHUBE DR 1) A A e 38, AT k)
B RS Fr HER R BUA , AU SE - o v et
Fir 75 18], AT B B /I v BRS T J= 7012 AH s o

MHAE A KRS, RIS B el IS ALPERER Y
4 4 ®
A RS T2 H AR S G5 R IR, A AR

WM EE A . A HEHE KA E R
SRR BN RIEAT T HUE B, X AR
TR e 5 SRR EAR AT T X LL i, & TH A
Bt AWML AT TR TR . FFRHIL AL 5 i3
AT T BUE R, X Eear#fr 1 - A BE DR fE TR =P
ﬁf’*%ﬂﬁiﬁa MFERAT PAFS PR LR 4 i
AR deESNRenEEFH

¥, %ﬁlﬂﬁ-éﬂoﬁﬂ T #%, Ik LURS A BRAK, R F R
KR EEF & SR HAE X b, & R, tH R s
FE AR FE A i &, (RA% T T, e i EE AN alae
R, B

(2)FE 90% W itHeid ~, # it M AT )E, 4
EESPLEH B S 0| A S A A
Xf PSR 7R 5B AR R R R e T R Y
BRI, XF B O 2% 1Y 2% (8] UL PE A 3] — 5 1 I 15 AE
H, Bk Bigm T HE RASAEIER T T TR ILES
I"’_il_"ﬁz.o

3) i A B0 AR TR 5T S B R 2 R

B ﬁE’f{f_ﬁ'{]%rﬂréﬁ%ﬁlﬂﬁﬁﬁ RER REMER
F AR, AL S B B 5 T LU RS A PR, fe i RUCR B AR
REFAZE.

(4)FF M A DA R 5 A 2 TR
R ZSEN, HEIR T, K T RE TR
B, RIBT oS 1 ishdin sk, $em 1Ak, B GEA S

E _\jﬂn‘ﬁ%frl *}] °
S Hk:

[ 1]

[ 2]

[3]

[ 4]

[ 6]

[ 8]

[ 10]

Stenke Ronald J. Design of9. 271-pressure-ratio 5-stage
core cam pressor and overall perfomance for first 3 stages
[R]. NASA-TP-2597 1986
RICHE, 2= B EARE L BREAML AR E A AR
Z HARRALHE T [ ] . HEFEECR, 1997 18(4). (SONG
Wen-yan LIX it FAN Ferda. Invesligation on multr
objective optin izing angle of variable stator of axialflow
cam presso| || . Journal of Propulsion Technology. 1997,
18(4). )
TR, ATEEAR R R T RN AR R e Y
WIEHE AT [ J]. Wiz sh 754k, 2000 15(1).
B BEMAERERBREOBANSOCHEESR
LTSN 404 [ J). CHRE A3 23R, 200Q 21( 6).
Sildharth Thakur CFD predictions of tuibanachnery
flow s using quaststeady and unsteady models| R ] .A 44
2003-4133
OanaM, Kawanoto O, Ohtanil, et al Approach to high
perfom ance transonic centrifugal canpressor| R|. A XA
2002-3536
BonautiD, Amone A, Hah ¢ et al Centrifugal can-
pressor of a 100kW m icromibine part l-experment and
num erical investigation on overall perfomance | R ] .
ASME GT-2003-38152
Fhg—, trEE, B me g, 55, & R O R AR A
ZntRe N =R ot St [ )] TR E
i, 2004 25(3).

EHRER, X, Bk, 4. GO RS LR 7 e i
WEFE [ 0] - PEAE Tk K24k, 2006 24( 1).

PRk, X ok, 8 FE, % SR EOEANLIR SR
PESHT [ 1] . IRERHLEAR, 2006 48(1).

(%4 TRk )



