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Fig.1 Structure diagram of fluid mechanical system

K 1P A5 S o e, o @ o iR T
0 TR R R A R AR, TR h "oy B AR
RIRGHHLERGIR . o 44 T+-5 B i )
TN

A
V=" i (1D
E{OUlUZ
¢
D= 2
{0”1UAL~ ( )

K Ap=p.—p, NIEWEIE & (p. 5 p, 53 BN K4
HUH O R 38 Mk RS E) s 0 A &40 5=
U FLA Sy 5] b 48 o T 28 5 B R0 45 0 A A i A
on N

WH, R4 HL R 58 Greitzer SRR .

do,
?:Bwu(wff w,)
d®, Bw
P = ‘H (11/‘/) - th)
G (3)
dv
g :& (@1_ ®1h)
dz B
dv,
£ S (v.,—¥)
ds T

K w WKL s BN Greitzer Fa € 2805
T O I [a) B W O AR BT AL A G A R T
TE Greitzer B8 v 4R 408 I A% 20 B < 1552 HE A5 1 @,
@, B3 T B, M A BT B ST 1 8 B S P, B0
o307 RE, WO O O B T RO RE R i £k B TR
10 ) 25 s 6 5

2 2E AR w5 U LB i 4R A /N A

KL AR N
A(
Wy — aul/ Vp14< (4)

AP a,, V,FIL AR50 R4 ML R U A
FRURIAS T K .

ot

2 (3) H B F $ G I Greitzer f2 & 2 8 B 4
ViR
- I‘//IAL'
G=-""" 5
L<A/Ix ( )
U
B= 6
2wyl (6)

X L5 A, 200 3278 T I R K SR
1T B



556 & 3 T

¥

%36 &

A TE K R KT R A K WG

A FE T Y 200 R E B A5 3] 20 (3)
Greitzer F5 81 Ky .
&, = Bw, (V. — ¥,)
. Wy (7)
Wp:F (@L_ @/h)

E V75 B B 25 F L T ) I BE a0, A
AE T W, 375 T U IR 5 U
D, = Cmurm/?p (8)
BV S t R ¢
i H 2 (8) 2 il iy il 2 Bk Sy 2 il 2k 5 67 2%
fh £k, 8 ik S92 50 B A8 R IR T B, I3 T A5
S, AT R R e
Wiy 41 A4 D A ML AR A R P i 2 23 S 7 O,
591 O s RE i A DX SR AR AR R DX (i i X k), i
I S S A B O e B A ST O
5 S 0 3 A AL £ AR T AR A
TR 2T RLE
1 -os(£-1) |
w

0

SIS

¢(.(¢)¢(.O+H{l+ 1.5(

\%

¢

B KA
¢4(¢)§0(0+H< ZW) , =<0

(9)
Kb o WIEBHILIE L p./ pos oo R TS T2
BV L poo/ P FECH T W AT AR 45 52 56 0 145 21 1Y
Fe THR SR AR Ak, S (9) R — T
T A B A7 DR il 2 R 3R 5, 5 U AR AR E X

Y. (P, )=1.656 X

1.5

BR A 2 22 ik 2

AR W AR 5 AR 6 A R BILBCON 55
Honeywell 2 & 24 7 i GT70 B4 5 .0 R E 46 HL,
B AT LM EESEIITFE LD, R 1NHES
B A (9) 745 1 1R 4 LAk i 2k g kX

_ I
¢[.(¢)— 2.22 + 0.2[1 + 1.5( 075 1)

0.5(‘1S

0.75—1”4520 (10)

o ($)=2.22+ o.2(ﬂ) , <0

®1 EEHENBEXHEESY

Tab. 1 Main parameters related to compressor

EREE 0,/ (kgem®)  1.29 W RS, 1.20
4853 n/(r-min ') 44198 REH 0.20
AN ER D/m o 0.13315 2EW 0.75
FHEMWHAA/m® 0.01236 JEITH @0 2.22

&, X 4.91 O, % 4.91 ’
2.22 + 0.2{1 + 1.5(‘075 1) 0.5(‘ 1) } 1

R VHZHACAK (D F(2) 143
Ap (@(71)1)1:1

= =% —1.656(p. — 1)
_ 2 _ 2
50U 50U (11)
_ 9 9P
o UA. 491

e X QDACACL0) Hp, 7T 45 TC B 20 1 1 il £k
Rk

’ ®< 2 O
0.75

(12)

@, %< 491\
(D, )=1.656x[2224+02—""—| —1|, ®.<0

S5 4 JC it A0 RE R i 22U (12) A A il 4R
K (8), 2 il Fi 4 L TG £ 2K 4 1 it 28 5 1 48 i 26
B2 fim . 2 ik il 2 55 6 3 il 46 1) 38 A B
R TAE R Rk 4 bR R R Y R iR A T
Wit 4 o A2 N, R T B 2 T AL o ) B KT 3 K, 3
B A i 41 2 e FL 25 B HR BA o 7R W R A TR
T B 25 T A B RN o R e s TR
9 1 0, =16 %6 BF, i 46 AL A T4 A5 4k T 1ifs
BRI AS Bl 2 T U R T Ak 2 U /N 4 Y
PRS2 & AW IR, TS5 5 i Y R A
JE M 0 i 2, 00 2 R B AN 1B 2 BT O 0 e AR A . 2
T 82 56 P I 1R, ) 25 MR B K A W R BRI R B
PRI PRSI A(E A K. X 2 159,
13% M 116 = AN A [R5 I i B2 R 9 Wi 4ig 26, >4

T BE Wl /N 28— 7 e BE I CAnJT B2 o 1100 A 13%0)
Wk T AE, R R EC 2R
HEC

35 ; /. o
it 15 (u,=15%)
25F
\‘-‘Bg \Z//
Hos
/
[ msh
R (u,=11%)
0.5F ;
B R ER SR L (1, =15%)
(u,=13%) — SR 2 (v,=13%)
05 L T B 2 (w,=11%)
0.2 0 0.2 0.4 0.6

LEHNFRERED,
PR 2 TGk 49 e 2 R 6 i 2k

Fig.2 Dimensionless characteristic curve and load curve
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Surge control of magnetic suspension fluid machinery

GUAN Xu-dong', ZHOU Jin*, JIN Chao~wu’, XU Yuan-ping*, TANG Mao®, CUI Heng-bin’
(1.Department of Mechanical and Electronic Engineering, School of Mechanical Engineering and Rail Transit,
Changzhou University, Changzhou 213164, China; 2.Department of Design Engineering, College of Mechanical and
Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
3.CSIC(Chongqing) Southwest Equipment Research Institute Co.,Ltd., Chongqing 401123, China)

Abstract: Aiming at the surge problem of magnetic suspension fluid machinery, a surge control strategy based on mass flow is ad-
opted according to the fluctuation of mass flow and pressure rise in the surge state of fluid machinery system. Specifically, the surge
controller is used to calculate the axial adjustment clearance of the impeller. It is input into the closed-loop control system of the axi-
al magnetic bearing as the reference signal of the suspension position, to change the axial position of the magnetic suspension fluid
mechanical rotor under the action of the axial magnetic bearing system. The tip clearance of the impeller is changed to realize the ac-
tive control of surge. The simulation results show that when surge control is applied, the stable operation range of fluid machinery
can be extended from 15.5% throttle valve opening under uncontrolled control to 14% under surge control. The surge frequency is
identified by simulating excitation, and the influence of control parameters in PID controller on surge control performance is stud-
ted.

Key words: surge control; magnetic suspension fluid machinery; magnetic bearing; mass flow
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