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Improvement of switch devices of compressor-stator blade
angle main-backup controller

LI Jie, FAN Dings-PENG Kai, YIN Fei-jia

(School of Power and-Energy-
Northwestern Polytechnical~University, Xi'an 710072, China)

Abstract: In order to ensure the main-backup controller switch reliability of an aero-
engine high-pressure compressor variable stator blade angle control system, the original
switch devices were/improved by adding a new switch component. Simulation results show
that, if the fault of digital electronic controller (DEC) occurs, and then if DEC output does
not meet the design requirements, i. e., the output pulse duty cycle of DEC is not 0 but
fixed or random, unpredictable signal, the normal work of the original system will be seri-
ously affected, while the normal work of the system with improved switch devices will not
be affected, and the switching of main-backup controller is safe, rapid and smooth. Control
system’s switch performance and aero-engine’s functional reliability are improved by the

switch devices improvement.

Key words: high-pressure compressor variable stator blade angle; aero-engine;

control system; switch performance; switch devices
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Fig. 1 Structure of high-pressure compressor variable stator blade angle control system
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Fig. 2 Structure of the system with improved switch devices
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Fig. 3" Schematic diagram of @ control switch valve

AR, BT T B B 56 3 2 A A o B
FER Y LR B 3 A 4 0 4 B i A i BE S PR g
S B4 ] T S e A TR A [ O SR T R R I 3
1 20 285 it o 14 PR R R N 1 RS R BT

PTBETHIY oo P B 1T 2 S B0, o
FEWNEE R HCH 3. 57 N/mm g/ g 0 B ARy 4
mm; (&8 LA 6 mms I ] 7] 8% 3 i Fl Dy — 5~

5 mm.

3 HERARERESH

R T I B A A AT R A i
T EAL RS AL AT FE T R R R 8
N 5 1 R SRR B, IF ARG & i 5
B X BT A ST B BRI AT T SRS B IE.

5 R R AT O AP R RGN T
TERE N, KAl D E T,=15°C, @ L T
B n, O r/min BYERAE L] 13187 r/min G4 Jif
M o FEHIWIEME B O H KA R 51°). RSG5
SNIEHB178I58 0. 5s M1 3. 0s BF (RG] TAE
T WA RAR A BT T A R A R R
35 2 40 B BRI R & 0y 45 1 O 3. 150 B L T
T Tl WO R JS oA e BT LR B iR 0 ik el o A



938 it = &

IR %26 &

FE T 23 S T 100 D6 ik v i 48 AR S B — A
g A 5O 1 BE AL B4 A BT S50 A9 bk e o 25 AR S
CHf AR e 2O L BB ALAR 5 e RAE R 1. fie /Dy
H0 0, 224K BG4 0. 01s.

207 HAT S A B A TR R OB AT R i
et RGNS B AL A 4 Fros. 72 8]
4 BT 4 Ca) A (b)) O 5 — Bl B B A5 20 0 045

1.0 ——
0.8
§Obr_
4 S i
EOA!
02%
|
0 2 4
Hf ] /s
(a) Mok i i 2 EE 137 i 2%
(G — R R0
1.0 | T=05s T=3.0s )
08 | ‘ ‘ \”"ﬂuﬁn&f
e
2 06l I ,h‘ i ?5 ',;hf?hﬂﬂ':-":'l_:‘yl:
o ,“mwmhnﬂgﬁmww&
£ oo I I |‘ 1 .Tp.v: R
=z |‘ '\I':d!""-":: li
02 ‘ : ‘ J . ﬁq ‘] ’iwliim”’
RN
0 4 6
Fa)/s
() Jokinfe i 25 I 17 e £
(55 R R
5.
ﬂgfﬂwmmmuu%ﬂﬁﬂﬁﬂﬁﬁkﬁﬁ
g 4ﬁ
ps
Tl _ |
‘ A
15 e PR
0 2 4 6

Hef i)/

(e) 7'=3.0 sif, oo 2016 1] 28 Bl £ 007 e f i 26
(35 Rl R

B ACe) ~ (D) N5 b s 4 5 A 1 B 45 1.
P 4 Ca) T Co) SRy B30 FL 7 9 1 68 i+ 1 K o o 28
A5 528 b il 2 (B T, Fom RGE 08 4%
P Tl 2 5 e i A A ERFTRDD 5 J&1 4 Ch) T CE Sh 85 R
SMLAT PR E TR A o AR IR IR B 4D M
(43 9IR T,=0.5s Ffl T,=3.0s i}, o FEHIIE
] B4 % 2E A o AR Ak il 2K

80

col //.--- //
Q‘E /
g 407
=

MR TN,

‘HI ]
-10
6 A T
------- g DA
-15 : :
0 2 4 6
Hfil/s
(d) T=0.5 shif , o P55l 1% 7% 9 B e 25
{3 T AE it 28
(5 R et
80

40 -

R SC)

20

Al s
() w5 R CHL T 5 2 Ay 17 i 28
(55 Rl A2

4 IR G B R

Fig. 4 Simulation results of the original system
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Fig. 5 Simulation results of the system with improved switch devices
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