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Abstract ; Accumulator is an important device used for POGO prevention of liquid rockets. In this
paper, a general and accurate dynamic model of bellows accumulator was developed by theoretical deriva-
tion. A corrected method of compliance and inertia parameters considering the mechanical stiffness, mov-
ing mass and number of bellows subassembly was present. This model improves the precision of the fre-
quency calculation of the fluid feeding system. As to the accumulator with charging duct, a distributed
parameter model was introduced to research the influence of a long duct for the accumulator. The research
shows that a long charging duct will make additional volume and meantime introduce low frequency vibra-
tion, which affects the accumulator performance.
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Fig.1 Schematic diagram of bellows accumulator
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Fig. 2 Influence of bellows stiffness for accumulator

compliance and system frequency
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Tab.1 Influence of bellows stiffness for an accumulator with three bellows

B I A 5/ %o

e NI _

P BT/ (m - s*) SEBRFE/ (m - s7) s S R —
BE/(N+mm™") ot 2 BE A 52 ) 51 ) B

10 4.868 x107° -2.772 1.416

20 4.737 x10°° -5.395 2.812

30 5 007 x 10-° 4.612x10°° -7.880 4.189

40 4,494 x10°° -10.238 5.549

50 4,382 x10°° -12.478 6. 891

60 4.275 x10°° - 14. 609 8.217
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Tab. 2 Influence of bellows stiffness with different pressure for an accumulator with three bellows
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WS IE F1/MPa S/ (m - 87) FBRFESEE/ (m - s*) S Xk R g —Br

I 5 T
0.25 9.813 x10°° 8.208 x 10 ~° -16. 361 9. 344
0.30 6.815x10°° 6.000 x 10 ~° —11.960 6.576
0.45 3.029 x10°° 2.856 x10°° -5.694 2.974
0.75 1.090 x 10 ~° 1.067 x 10~ -2.127 1. 081
1.05 5.563 x1077 5.502 x1077 -1.097 0. 553
1.35 3.365x1077 3.343 1077 -0. 666 0.335
1.65 2.253 x1077 2.243 x1077 -0. 447 0.224
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Fig. 3 Influence of bellows stiffness with different pressure

for accumulator compliance and system frequency
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Fig. 4 Influence of accessional volume for accumulator

impedance of charging duct

10000

8000 ¥

cms’)

6000

4000

JE A BB/ (1

H

B

@ 2000

[

0

10 15 20 25 30 35 40
SR/ Hz

0 5

5 FEEYENEERERFENZm
Fig. 5 Influence of acoustics for accumulator

impedance of charging duct
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