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Auto Oscillation of Flow Regulator Pipe System
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2. Academy of Aerospace Propulsion Technology, Xi’an 710100, China)

Abstract: Low—frequency auto oscillation occurs in the pipeline system of flow regulator under the condi-
tion of small flow and large pressure drop. In order to deeply understand the mechanism of auto oscillation, a nu-
merical simulation study was carried out based on the dynamic model of spring oscillator of flow regulator in com-
bination with a certain output—flow—stabilized regulator and pipeline system. The numerical simulation results
show that the auto oscillation frequency is 94 Hz, which is consistent with the engine test results. The influence of
flow regulator structure parameters on the stability of the system was analyzed. The triangular slide valve throttle
can suppress the auto oscillation of the pipeline system. The mechanism of auto oscillation is hydrodynamic oscil-
lation with the throttling interface of the slide valve, and it forms a positive feedback effect on the pipeline sys-
tem. When the comprehensive stiffness coefficient of the flow regulator is less than zero, the pipeline system will
be unstable and oscillate. The load characteristic test of a certain flow regulator shows that the stability of pipeline
system becomes worse as the pressure drop of flow regulator increases. The amplitude—frequency characteristic
and stability boundary obtained by simulation are consistent with the test results.
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1) Adjust gear, 2) Throttle, 3) Shell, 4) Spring, 5) Slider, 6) Slide throttle
Fig. 1 Schematic sketch of the flow regulator
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Fig. 2 Schematic sketch of feed pipeline test system
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Fig. 3 Pressure curves throughout the pipe system

32 BETmROSEXBEIRSHAEIER

i 1o e B T 14 I I 1 45 R RN T 1 A
LY JEHE 6, R 4 v U B VAT i TAERRE M . o T
WGIRES, ST T ZAH K, LT 5 ai i 58 = F il
TR F) T I 1 0 10 44 A 0 3 R T 4 A I R e AR
ISR ALEE IR | = AR AR 2 B T

q,/(kg/s)

Time/s

Fig.4 Flow curves throughout the pipe system

(1) W53 125 4 2 50k B

i b A I R Y AR S A 3 A BUE = AP
FVRE TR (4 L., T 10 30 4 FL 900 300 1o B S0 B 9 Y A I
R o SR T OXE LEAS R i 18 75 38 10 45 4 X O ok 9 T
i R R Y S e, B E B Y R 2 A B )
(1) = ¥ 0 0 10 30 3 T R AL A ] 5 (2) 9 91
AV AR CUE T00 ) Ui i B AH ] . AR T
T G 4 AL S W RS x B R R
WE s s .

1.0
—e— Circle

0.8 —— Triangle
—=— Rectangle

0.6

<"

04 r

02r

0‘00123456789

x/mm

Fig. 5 Dimensionless flow area change with slide valve

displacement

(2) SRt

0 0 A A A B R R P R 4 A
BB B 7, 24 T R IR F A2 8 I 30 e
6 2 1T 8 15 0 11 S T 245 14 07 202 50 5 6 R
B 2 SR ), DA S B UL E T A B
SRR A TR 3R VR A T I o P 1
5 AR RS, A T B B R A
Bl 81 0 25 36 TS 4% 0 5 2% 1 P
e I BT 6195 AE7E RGN R Y TR T =
i % RGBS 65 1 T W 473 4% 08 6 9 7%, T L
B3
(3) 7 [ 45 97 0 8 4 2 P S

W 3 R [ 38 L 11 4 1 R 1



1498 e R 2021 4
12 —=— Circle
0.8
0.4
74
2 2 o A fiectangle
= k)
S L
~ 0.0
12 * — =
09 Triangle
0.6
. . 0.3
0.0
Ap/MPa 0.2 03 04 0.5 0.6
Fig. 6 Loading characteristic curve of flow regulator Time/s
Fig. 8 Flow curve of instantaneous process with three types
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Fig. 10 Amplitude-frequency characteristics of the
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